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In the last meeting, RAN2 agreed to the following on fallback to 4-step RACH:
· FallbackRAR should contain the following fields
· RAPID
· UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 
· TC-RNTI
· TA command
· Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure

In this contribution, the following points are further discussed:
· Format of the FallbackRAR
· Does the gNB know the MsgA PDU size to configure the TBS in the UL grant for the FallbackRAR?
· Is there a need to have BI for a separate backoff for 2-step RACH from 4-step RACH? 
FallbackRAR format
As agreed in RAN2, the contents of FallbackRAR are the same as legacy RAR containing the following fields:
· RAPID
· UL grant (to retransmit the msgA payload). 
· TC-RNTI
· TA command
Hence it is proposed to reuse the legacy RAR format for the FallbackRAR. Since SuccessRAR and FallbackRAR can be multiplexed in a RAR PDU for the case when CCCH message is included in MsgA PUSCH, the R-bit in the RAR format can be used to indicate that it is for FallbackRAR or for SuccessRAR.
Proposal#1: Reuse the legacy RAR format for the FallbackRAR. If FallbackRAR can be multiplexed with SuccessRAR for the case when CCCH message is included in MsgA PUSCH, the existing R-bit is used to differentiate whether it is a FallbackRAR or the SuccessRAR.
Configuring the TBS in UL grant for the FallbackRAR
In the last meeting, there is a FFS on restrictions of the grant and UE behavior if different grant and rebuilding. Our understanding of the FFS is that it is unclear whether the TBS in UL grant of the fallbackRAR will be the same as the MsgA PUSCH.  This depends on whether the gNB knows the TBS/MCS of the MsgA PUSCH that is used by the UE.
The TBS/MCS information for MsgA PUSCH can be provided by the UE as part of the UCI, or PRACH resource partitioning. This is beneficial in term of gNB receiver complexity due to the fact that blind decoding of MCS or TBS may be avoided. Note that it is also a working assumption in RAN1 that 1:1 and multiple to 1 mapping between RO and PUSCH resource unit are at least supported. There is also a FFS on the support of 1 to multiple mapping between RO and PUSCH resource unit. However, support of one to many mapping may not be needed given the fact that the capacity bottleneck in MsgA is mainly from PUSCH, instead of PRACH preamble. Further, substantial resource overhead can be expected if one to many mapping is supported for 2-step RACH. 
Note that when the number of supported MCS or TBS for 2-step RACH is relatively large, it may be desirable to embed UCI on MsgA PUSCH transmission, where the UCI may be used to indicate the MCS or TBS of corresponding MsgA PUSCH transmission. Hence, based on the discussions above, in order to avoid blind decoding of MCS or TBS at gNB receiver, PRACH resource partitioning or UCI indication may be used to indicate the TBS/MCS of the MsgA PUSCH.
Observation#1: gNB knows the TBS/MCS of the MsgA PUSCH even if it fails to decode the MsgA PUSCH in order to avoid blind decoding of MCS or TBS at gNB receiver, PRACH resource partitioning or UCI indication may be used to indicate the TBS/MCS of the MsgA PUSCH. 
Hence it is proposed that gNB does not change the TBS of the MsgA PUSCH in the UL grant for the fallback. Furthermore, it can be used by the gNB to improve the reliability via soft combining between the MsgA PUSCH and the subsequent transmission via the UL grant for the fallback. This also reduces UE implementation complexity given the fact that request for a different payload and rebuilding of the MAC PDU for the fallback Msg3 transmission are not needed.
Proposal#2: UE assumes the TBS of the MsgA PUSCH and in the UL grant for the fallbackRAR are the same.
BI for 2-step RACH
It is agreed by RAN2 that MsgB containing the successRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU. If BI/fallbackRAR for the 2-step RACH is also not multiplexed with the legacy 4-step RACH RAR, the BI for 2-step RACH will also be different to the legacy 4-step RACH RAR and BI. Hence there is no additional indication needed to signal a separate BI for 2-step RACH only.
However, if BI/fallbackRAR for 2-step RACH shares the same RA-RNTI space and Msg2 search space as 4-step RACH (BI and RAR), then it is needed to have a separate BI signalling for 2-step RACH  if BI needs to be different to the 4-step RACH BI. However the motivation for having a BI targeting only 2-step RACH may not be that clear. If the network is overloaded, it should have the same issue for both 2-step and 4-step RACH.  From this point, it does not make sense to target BI for only 2-step RACH. 
Observation#2: There is no motivation to have a separate BI for 2-step and 4-step RACH since the network overload issue affects both the 2-step and 4-step RACH.  
To keep to the reduced latency motivation of 2-step RACH, using RACH differentiation to allow a lower backoff seems more reasonable. It would be beneficial from reduced latency point of view to have a different scaling factors for 2-step RACH in the normal case as well as for BFR and handover compared to 4-step RACH. This will allow the RA-triggers that uses 2-step RACH to backoff for a shorter time than RA triggers using 4-step RACH.  It also allows the network to disable the backoff for 2-step RACH if needed.
Proposal#3: Introduce a separate RACH differentiation configuration (e.g. via different scaling factors) for 2-step RACH to allow possible lower backoff to 4-step RACH for the normal as well as for BFR and handover case.
Conclusions
In this contribution, we discussed the fallback RAR design and summarize the proposals as follows:
Proposal#1: Reuse the legacy RAR format for the FallbackRAR. If FallbackRAR can be multiplexed with SuccessRAR for the case when CCCH message is included in MsgA PUSCH, the existing R-bit is used to differentiate whether it is a FallbackRAR or the SuccessRAR.
Observation#1: gNB knows the TBS/MCS of the MsgA PUSCH even if it fails to decode the MsgA PUSCH in order to avoid blind decoding of MCS or TBS at gNB receiver, PRACH resource partitioning or UCI indication may be used to indicate the TBS/MCS of the MsgA PUSCH. 
Proposal#2: UE assumes the TBS of the MsgA PUSCH and in the UL grant for the fallbackRAR are the same.
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