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Customer: PIONEER CORPORATION
Meeting Day : 2026.04.15
Meeting Method : Visit
Meeting Agenda : Visit to check on the status of PIO's 2Wheel POC (Proof of Concept) development.
Meeting Purpose : Same as above
Whether the results of the meeting achieved the expected purpose: Yes

Participants:
· PIONEER CORPORATION:
Global Technology Development HQ’s, Technology Development Division
Software Development Group, Automotive Systems Development Department (GSS)
Kohei Ohno : Engineer

Summary:
· Ohno-san is continuing to consider the following two PIO 2Wheel POCs:
Case 1: BLE-based Map Transfer POC
> PIO are considering using an NXP S32K312 with an RTOS, and a BT-only CompleteModule for the BT section. (At CES2026, we implemented support for writing some PIO S/W (data transfer only) to a TI Chip-equipped CompleteModule.)
> PIO can consider AZW's BT-only module and A&W's Stack including the Command line if they are inexpensive. (We have received permission to share this information with PIO.)
Case 2: CP/AA-compatible 2Wheel POC
> PIO plan to use Telechips for the SOC and an NXP Chip for the Wifi/BT combo module. (The OEM has requested Wi-Fi 6, and since the Infineon module is expensive, a module with an NXP chip is being considered.)
> PIO are also considering developing CP/AA and ECNR by repurposing assets from Their 4-wheel navigation system. When repurposing navigation assets, we intend to continue considering A&W for the BT stack.
· I emphasized the need for multilink connectivity with A&W's 2-Wheel Solution.
· In Case 1, PIO are currently transferring maps at around 3FSP using BLE, but they would be interested if A&W has any proposals to improve data transfer throughput.

Detailed discussion:
[Background explanation]
· Last month, I met with Kudo-san, the project manager for PIO's 2Wheel POC, and he expressed interest in our solution, including A&W CP/AA, for their next-generation POC.
· During that meeting, I learned that PIO intends to develop their next-generation POC using the BLE map transfer M/W already adopted by Honda.
· I was told that the challenge with the POC exhibited at CES 2026 was improving data throughput during map transfer.
· I explained that A&W could discuss improving data throughput through custom profiles, etc., as requested by PIO.
· I explained that Kudo-san had requested a meeting with development engineers to discuss this further.

[Discussions for the next 2Wheel POC]
· I checked the internal status of the next 2Wheel POC.
· Ohno-san described the situation as follows:
>PIO are currently discussing the development of a smartphone map transfer app with Honda (2Wheel division).
>PIO plan to provide an SDK for the part that decompresses the compressed map data from the above app and displays it as a map.
· Kudo-san said that the above is being developed through Honda's contact point.
· Ohno-san said that they plan to develop the next POC, including the hardware, in the future.
· Ohno-san believes that PIO is developing the POC in the following two cases
Case 1: BLE-based Map Transfer POC : Display map data at approximately 3 FPS using BLE.
Case 2: CP/AA-compatible 2Wheel POC : Linux system with CP/AA installed

[Case 1 Discussion]
· Ohno-san is currently focusing on Case 1, and is considering BLE as they build a system that consumes as little smartphone battery power as possible.
· I had heard that at CES 2026, the hardware would be YAZAKI and the software would be PIO.
· I introduced A&W as being able to customize the system chip and BT chip selected by PIO and provide a solution.
· I also introduced A&W as being able to develop a custom stack according to PIO's requirements, in addition to the standard BT Stack.
· Ohno-san said that for the CES POC, they used TI's BLE SOC, and TI provided the entire development environment, including the stack. 
· PIO completed the development with only minor software additions.
· Ohno-san believes the bottleneck in the existing POC is not BLE itself, but rather how the transferred data chunks are segmented.
· He said that improvements are needed in the part closer to the application that receives that data and constructs the map data.
· Ohno-san said that they haven't yet considered whether BLE can solve the problem. 
· I explained that the difference between a four-wheel and a two-wheel system is that a two-wheel system has multiple handsets instead of speakers, and requires multi-channel Bluetooth.
· I mentioned that TI's Stack probably doesn't support multi-channel, and any changes would need to be handled by PIO, but A&W can provide custom solutions to meet PIO's requirements.
· According to Ohno-san, currently the smartphone handset is directly connected via BT Classic, and the smartphone and meter are connected via BLE.
· He said that in this case, he thinks the smartphone has a Dual BT Chip.
· Ohno-san also said that the system being developed by PIO is based on the premise that the handset will not be directly connected via BT.
· I asked if PIO's POC displays map data but excludes voice data.
· Ohno-san said that voice data (including calls) is handled entirely between the smartphone and handset, and therefore is not included in the POC.
· However, he said that if voice recognition or data such as album art is displayed on the POC via BLE, the POC would be involved.
· He explained that the smartphone is the host, and the POC and handset are slaves (accessories), with the smartphone app controlling the whole system.
· I asked if it was acceptable for the 2Wheel Vendor to have the smartphone as the host, and Ohno-san answered YES. 
· I checked the specifications of the TI chip, and Ohno-san replied that it was a BLE-dedicated chip.
· Ohno-san explained that the TI chip is a complete chip (with built-in stack) with built-in ROM/RAM, and that PIO had an external SI develop the TI-specific transfer software, which was then mounted on the TI chip.
· He explained that the above transfer software mainly handles chunk data buffering and adjustments for transmission via the SPI interface.
· Currently, Ohno-san believes that the key to solving the problem is to adjust the buffer size of the smartphone and the receiving end, as well as the data chunk size, to eliminate latency.
· According to Ohno-san, he believes the challenge lies more in the data transfer SDK after BLE than in improving BLE performance.
· I asked if the SDK part mentioned above was PIO development, and Ohno-san answered yes.
· Ohno-san said that if there is room for improvement even with BLE, he would like to hear suggestions.
· I explained that throughput can be improved by making BLE multi-channel, and Ohno-san said he would be interested if there were any suggestions.

[Case 2 Discussion]
· I inquired about the status of the consideration of Case 2, including CP/AA.
· Ohno-san replied that detailed consideration is yet to be done.
· However, he said that the basic idea is to reuse PIO's Navi assets, which have a proven track record in four-wheeled vehicles.
· In that case, he said he thinks A&W's BT Stack assets will be reused.
· Ohno-san said that there might be changes to the system chip or Wifi/BT combo module, but he thinks the A&W BT Stack will be fine.
· I explained that A&W can flexibly adapt the BT Stack to the above chip changes.
· I asked if the ECNR and CP/AA would also be reused if the PIO Navi assets were reused, and Ohno-san answered yes.
· Ohno-san said that, however, he thought that for the intercoms only, there would be a requirement for multiple units to be connected on the meter side due to CP/AA related issues, so the Bluetooth would need to support multiple channels.
· I introduced the A&W 2Wheel documentation, which states that it is possible to connect multiple channels, and that it is possible to control multiple Bluetooth units with a single SOC.
· I asked if the ECNR and CP/AA would also be reused if the PIO Navi assets were reused, and Ohno-san answered yes.
· Ohno-san said that, however, he thought that for the intercoms only, there would be a requirement for multiple units to be connected on the meter side due to CP/AA related issues, so he thought that the Bluetooth would need to support multiple channels.
· I introduced the A&W 2Wheel documentation, which states that it is possible to support multiple channel connections, and that it is possible to control multiple Bluetooth devices with a single SOC.
· Ohno-san understood that A&W is capable of developing multi-channel Bluetooth stacks.

[Other discussions]
· I recognized that the lack of a BLE-only complete module in Case 1 was a challenge for PIO.
· Ohno-san said that while BLE-only complete modules exist, there are no BLE-only complete modules that support both BT Classic and BLE.
· Ohno-san said that since BT Classic support is essential for the handset, the above-mentioned BT-only complete module is unavailable.
· Ohno-san said that NXP has released the above-mentioned chip, but there are no vendors that have yet created a module version.
· Ohno-san said that after checking the chip installed in AZW's "AW-BTA03," he was concerned about the certification expiration date as it supports BT4.2.
· Ohno-san said that if AZW is able to develop a module, it would be easier to consider if they could develop a module using NXP's new chip.
· I introduced BT use cases for 2Wheel and A&W's support in the A&W 2Wheel documentation.
· Ohno-san asked what the requirements were for the chip to be installed in the Wifi/BT combo module if it needed to support connecting up to two mobile phones and two handsets.
· I replied that I thought it would be necessary to select a chip with built-in BT 2ch.
· Ohno-san then asked AZW if the module that could support the above was "AW-XHA01".
· I promised to check with AZW.
· I explained that A&W could pre-evaluate the performance of the POC using PC software tools before stack development to determine whether the customer requirements could be met.
· In Case 2, I presented a comparison between a scenario where PIO reuses Navi assets for CP/AA support and a scenario where A&W's CP/AA + ECNR + BT Stack is implemented together on a royalty basis.
· I explained that when adopting A&W's CP/AA + ECNR + BT Stack together, IVI's mobile solution is entirely developed by A&W, and OS version upgrades and feature additions are all supported on a royalty basis.
· I introduced A&W's TurnbyNavi, and Ohno-san said it was similar to their own in-house developed product.
· I explained that A&W's BT Stack is designed with a small ROM/RAM size so that it can run on an RTOS.

[PIO BT Selection Status Confirmation]
· I recognized that the lack of a BLE-only complete module in Case 1 was a challenge for PIO.
· I recently inquired about the status of Wi-Fi/BT chip selection within PIO.
· Ohno-san first introduced Osawa-san as the group leader of the dedicated BT development team that implements Stack on BT chips.
· Ohno-san said that currently, Infineon's 88xx chips are frequently used.
· However, this time, they needed to select a Qualcomm chip (QCxxx) because dual MAC support for Wi-Fi was essential, and the module vendor was nFORE.
· I asked about the SOC controlling this nFORE, and Ohno-san answered Telechips.
· I asked about the reasons for selecting the Qualcomm chip and nFORE, and Ohno-san replied that they would have preferred something other than Qualcomm, but nFORE was the cheapest module that met the OEM specifications.
· Ohno-san said that Osawa-san would have preferred Infineon or NXP, but they couldn't meet the specifications, so they went with Qualcomm.
· I then inquired about the OS on the Telechips in this product. Ohno-san stated that because the CPU has three cores, it is equipped with Linux (sub-core) + Android (main core) + RTOS (real-time core).
· I asked if the multiple OSs were for functional partitioning such as CDC (IVI and cluster, etc.).
· Ohno-san explained that this product uses IVI and that multiple OSs are installed to reuse past PIO assets.
· I confirmed the presence of the BT Stack above, and Ohno-san stated that it is controlled by the Android core.
· Ohno-san said he plans to use NXP's AW693 in addition to Qualcomm.
· He explained that the reason is to meet the OEM's requirements for Wi-Fi 6 + BLE + classic support.
· Ohno-san said he is considering Murata or nFORE (cheaper) for the module.
· Ohno-san is having difficulty contacting nFORE because he hasn't yet signed an NDA.
· I mentioned that AZW also has a module equipped with the AW693, but Ohno-san said that due to the OEM's requirement to comply with North American connected car regulations, adoption would be difficult unless AZW can provide fab support.
· I asked if I could relay the above information to AZW again, and Ohno-san agreed.

Action Item:
· A&W
· Regarding A&W's support for 2Wheel POC, we will arrange a separate meeting next week and visit the PIO.
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