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1	Introduction
MAC PDU format for Random Access Response has so far been untouched topic in RAN2. Based on the current agreements, e.g., on the on-demand system information, we foresee some differences from the LTE baseline design may need to be applied.
This contribution discusses the basic principles the MAC PDU for RAR could be based on.
2	MAC PDU for RAR in LTE
LTE type of MAC PDU for RAR is depicted in the following figure 1 [1].
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Figure 1: LTE MAC PDU consisting of a MAC header and MAC RARs
LTE MAC RAR is of fixed size and hence the UE MAC just needs to parse if its searched RAPID exists in the header and based on that it knows the location of the corresponding MAC RAR in the payload (after parsing through the MAC header).
Observation: In LTE MAC PDU for RAR all the MAC RARs are of fixed size in the MAC payload.
3	MAC PDU for RAR in NR
3.1	Sub-header placement
For the DL-SCH and UL-SCH transmissions in NR, the MAC sub-headers are interlaced with the corresponding payload part (MAC CE or MAC SDU) to provide means for efficient Tx pre-processing in the UE. However, as the MAC PDU for RAR is only generated by the gNB, enabling such a property is no more required. Since the ‘own’ RAPID is the first thing to observe from the MAC PDU by the UE, it makes sense to pack the RAPIDs together in front of the PDU to allow faster processing of the available RAPIDs. Hence, we think similarly to LTE, MAC PDU for RAR should consist of a header part including the sub-headers and payload part including the MAC RARs (if any).
Proposal 1: MAC PDU for RAR consists of MAC header including the sub-headers following a payload part including the MAC RARs (if any).
3.2	RAR content size
As observed above, the RAR content size is fixed in LTE requiring no L fields to be present in the sub-headers. Minimizing the content size of the MAC PDU for RAR in NR is also desirable to improve the coverage of RAR transmission without HARQ protection as much as possible and hence the property of fixed sized RAR (at least very few options) would be optimal. However, this will require confirmation also by RAN1 whether such fixed sized RAR message is still possible in NR.
Proposal 2: RAN2 should strive to a design of fixed sized MAC RAR(s) to avoid additional header fields to be introduced increasing the required sub-header size.
RAN2 made also a decision to support msg1 based on demand system information request acknowledgement based on the transmitted RAPID requiring no fields Timing Alignment Information, UL grant, and Temporary C-RNTI to be included in the corresponding RAR. As none of the fields are required and every UE in the cell should be aware of the common RACH configuration, the RAR corresponding to a RAPID for on demand system information should be fixed size of zero bits to improve the coverage. We do not see a reason to retain the RAR size consistent for this use case (e.g., by reserving all the values) as every UE should be able to determine the RAPIDs used for on demand SI requests. For the ease of processing, these RAPIDs could be placed after all the RAPIDs including actual RAR message.
Proposal 3: RAR for msg1 based on demand system information request has fixed size of zero bits.
4	Conclusions
In this contribution, we proposed a few basic principles for the NR design of MAC PDU for RAR:
Proposal 1: MAC PDU for RAR consists of MAC header including the sub-headers following a payload part including the MAC RARs (if any).
Proposal 2: RAN2 should strive to a design of fixed sized MAC RAR(s) to avoid additional header fields to be introduced increasing the required sub-header size.
Proposal 3: RAR for msg1 based on demand system information request has fixed size of zero bits.
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