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[bookmark: OLE_LINK71][bookmark: OLE_LINK72]In the 2-step RACH email discussion, the fallback operation has been discussed, and converged views can be observed for the fallback operation and fallback PDU format. However there are still some open issues on the fallback operation, and the intention of this contribution is to share some views on this aspect
Consideration on the reception of fallback RAR
For the reception of fallback RAR, the following two views are shown in the email discussion [1].
· Alt1: The fallback RAR shall be included in Msg2, multiplexed with the legacy MAC RAR for 4-step RACH.
· Alt2: The fallback RAR shall be included in MsgB, multiplexed with the successRAR for 2-step RACH.
For the alternative 1, the successRAR will be included in MsgB and the fallbackRAR will be included in Msg2, maybe multiplexed with other legacy MAC RAR for 4-step RACH. Since the format of fallback RAR is the same as the legacy MAC RAR, include the fallback RAR in Msg2 may reduce some impact on MAC specs. However, since the successRAR and fallbackRAR will be included in Msg2 and MsgB respectively, and the UE has no idea whether successRAR and fallback RAR will be received, then the UE need to receive/decode both the Msg2 and MsgB simultaneously, which may lead to extra complexity on UE side.
Observation 1: If the fallback RAR is included in Msg2 instead of MsgB, the successRAR and fallbackRAR will be included in Msg2 and MsgB respectively, the UE has to receive and decode both the Msg2 and MsgB simultaneously, which may lead to extra complexity on UE side.
Since it has already been agreed in RAN1 that separate RO can be configured for 2-step RACH and 4-step RACH. In case separate RO are configured, the RO for 2-step RACH and 4-step RACH may be different in time domain, thus there may be no Msg2 for 4-step RACH in MsgA response window. In such case, if the fallback RAR can only be included in Msg2, then the NW has to schedule a Msg2 with fallback RAR only, which is not resource efficient, compared to including the fallback RAR together with success RAR in MsgB..
Observation 2: Since separate RO can be considered for 2-step and 4-step RACH, the RO for 2-step RACH and 4-step RACH may be different in time domain, thus there may be no 4-step RACH Msg2 during the MsgA respone window. If the NW has to schedule a Msg2 to include only the fallback RAR for 2-step RACH, then it is not resource efficient, compared to including the fallback RAR together with success RAR in MsgB.
Moreover, even if the RO for 2-step RACH and 4-step RACH is the same, the time duration for 4-step RACH RAR window and 2-step RACH MsgA response window may be different. Based on the email discussion, majority companies think the MsgA response window will be started after the transmission of payload. However, the RAR window for 4-step RACH will be started after the transmission of preamble, which means there will be gap between the start of two windows. Considering the RAR window is very short (i.e. up to 10ms), if there is no overlap between the 4-step RACH RAR window and 2-step RACH MsgA response window, the fallback RAR can not be transmitted in the Msg2 together with the 4-step RACH RAR.  
Observation 3: Even the RO for 2-step RACH and 4-step RACH is the same, considering the MsgA response window will be started after the transmission of payload, but the RAR window for 4-step RACH will be started after the transmission of preamble, the time duration for 4-step RACH RAR window and 2-step MsgA response window may be different. 
In addition, considering the 2-step RACH MsgA response window may be started later than the 4-step RACH RAR window, even the preamble is transmitted at the same time, the 2-step RACH MsgA response window may overlap with 4-step RACH RAR window for a latter RO, which will lead to some ambiguity if the fallback RAR is included in Msg2.
[bookmark: _Hlk7758301]Observation 4: The 2-step RACH MsgA response window may overlap with 4-step RACH RAR window for a latter 4-step RACH RO, which will lead to some ambiguity if the fallback RAR is included in Msg2.
Based on the analysis above, to avoid unnecessary complexity in both standardization and implementation, we give our proposal as that:
Proposal 1: The fallback RAR shall be included in MsgB, multiplexed with the successRAR for 2-step RACH.
Consideration on the UL grant in fallback RAR
In 2-step RACH, since the payload will be transmitted in MsgA and an UL grant will be included in fallback RAR. One potential issue is whether the TB size offered in UL grant from fallback RAR can be different from the TB size offered for payload transmission in MsgA.
In the current MAC specs, the following NOTE can be found for 4-step RACH.
---------------------------------------------- From 38.321 start -------------------------------------------
NOTE:	If within a Random Access procedure, an uplink grant provided in the Random Access Response for the same group of contention-based Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined.
---------------------------------------------- From 38.321 end -------------------------------------------
Based on the NOTE above, it can be observed that, in the 4-step RACH CBRA, the change of TB size is not allowed during the RA procedure. Therefore, we think similar rules can be reused in fallback operation that the TB size offered in UL grant shall be the same to the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined.
Proposal 2: TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined.
Conclusions
Based on the discussion above, the following observations are shared: 
For the reception of fallback RAR
Observation 1: If the fallback RAR is included in Msg2 instead of MsgB, the successRAR and fallbackRAR will be included in Msg2 and MsgB respectively, the UE has to receive and decode both the Msg2 and MsgB simultaneously, which may lead to extra complexity on UE side.
Observation 2: Since separate RO can be considered for 2-step and 4-step RACH, the RO for 2-step RACH and 4-step RACH may be different in time domain, thus there may be no 4-step RACH Msg2 during the MsgA respone window. If the NW has to schedule a Msg2 to include only the fallback RAR for 2-step RACH, then it is not resource efficient, compared to including the fallback RAR together with success RAR in MsgB.
Observation 3: Even if the RO for 2-step RACH and 4-step RACH is the same, considering the MsgA response window will be started after the transmission of payload, but the RAR window for 4-step RACH will be started after the transmission of preamble, the time duration for 4-step RACH RAR window and 2-step MsgA response window may be different. 
Observation 4: The 2-step RACH MsgA response window may overlap with 4-step RACH RAR window for a latter 4-step RACH RO, which will lead to some ambiguity if the fallback RAR is included in Msg2.
Proposal 1: The fallback RAR shall be included in MsgB, multiplexed with the successRAR for 2-step RACH.

For the UL grant in fallback RAR
Proposal 2: TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined. 
References
[1] R2-1906308 Procedures and mgsB content [105bis#30][NR/2-step RACH]


	
