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Introduction
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]It has been agreed that the fallbackRAR will include a RAPID, UL grant (to retransmit the msgA payload), TC-RNTI and a TA command. However, the following aspects of fallback are still FFS:
· Format of fallbackRAR and whether the legacy msg2 can be used for fallbackRAR
· What happens if the UL grant size in the fallbackRAR is different to the payload size of MSGA
· What happens if the MSG3 transmission fails after fallbackRAR (i.e. does the UE go back to MSGA or MSG1)?
In this contribution these above aspects discussed and a way forward is proposed. 
Format of fallbackRAR
For the format of the fallbackRAR the following options have been mentioned in various contributions:
· Option 1: The fallback RAR is included in Msg2
· In this case fallbackRAR can be multiplexed with the legacy MAC RAR for 4-step RACH.
· fallbackRAR is addressed to legacy RA-RNTI (i.e. RNTI calculated per the 4-step RACH procedure)
· Option 2: The fallback RAR is included in MsgB
· In this case the fallbackRAR can be multiplexed with the successRAR for 2-step RACH.
· FallbackRAR is addressed to the same RNTI as the successRAR (which may be a new RNTI define for 2-step RACH)
It should be noted that regardless of the choice for the fallbackRAR, the successRAR will be included in MSGB. Thus, for fallback, if option 1 is chosen (i.e. fallbackRAR is provided using MSG2), then the UE has to receive and decode both the Msg2 and MsgB. Note that with this approach, the UE not only needs to monitor the DL for the corresponding RNTI of both MSGB and MSG2, but it also has to decode all the matching DL transmissions of MSG2 and MSGB (e.g. to read the RAPID etc). This will result in a high complexity for UE. 
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 and the UE has to receive and decode both the Msg2 and MsgB simultaneously. This leads to high 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 ROs 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 (i.e. in this case there is no possibility to multiplex with legacy UEs), this is not resource efficient, compared to multiplexing the fallbackRAR together with successRAR 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 (i.e. no multiplexing), 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. It has been agreed that the MsgA response window will be started only after the transmission of payload (i.e. the PUSCH part). This is because NW needs to decode the PUSCH part before it can decide whether to respond with fallbackRAR or successRAR to the UE. 
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 cannot be transmitted in the Msg2 together with the 4-step RACH RAR.  
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. 
In addition, considering that the 2-step RACH MsgA response window may be started later than the 4-step RACH RAR window, even if 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 ambiguity if the fallback RAR is included in Msg2.
Based on the analysis above, to avoid unnecessary complexity in both standardization and implementation, we propose as that:
Proposal 1: The fallback RAR shall be included in the general MsgB format, ie., be able to be multiplexed with the successRAR for 2-step RACH.
Size of 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 there could be a potential issue if the TB size offered in UL grant from fallback RAR is 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, similar mechanism can be adopted for fallback operation that the TB size offered in UL grant shall be the same as 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.
However, it seems desirable to support at least 2 different payload sizes similarly to 4-step RACH. Either different preamble groups (A and B) or UCI could be used to indicate the payload size of MsgA, hence, if the NW decoded successfully the preamble (or the UCI), it can give a correct size grant for the fallbackRAR.
Proposal 3: Either different preamble groups (A and B) or UCI is used to indicate different TB size for the MsgA PUSCH so that NW can provide appropriate grant size in the fallbackRAR.
Fallback failure
One last open aspect related to fallback operation is the UE behavior when the fallback procedure fails. It has already been agreed that upon receiving the fallback indication, the UE retransmits the MSGA payload in the UL over the granted UL resource. If the gNB fails to decode this transmission (after subsequent HARQ failures) or if the subsequent contention resolution step after transmission of MSG3 fails, then the fallback operation will eventually fail. However, upon failure of the fallback operation, the question is whether the UE goes to MSG1 or MSGA. Given that both options are feasible, we propose that RAN2 discusses and choses one of these options. 
Proposal 4: Upon failure of fallback (i.e. msg3 transmission failure or contention resolution failure after msg3), it needs to be discussed whether the UE shall go back to MSGA retransmission taking into account any backoff indication received or go back to Msg1 transmission. 
Conclusions
Based on the discussion above, the following observations and proposals are made: 
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 and the UE has to receive and decode both the Msg2 and MsgB simultaneously. This leads to high 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 (i.e. no multiplexing), 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 ambiguity if the fallback RAR is included in Msg2.
Proposal 1: The fallback RAR shall be included in the general MsgB format, ie., be able to be multiplexed with the successRAR for 2-step RACH.
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.
[bookmark: _GoBack]Proposal 3: Either different preamble groups (A and B) or UCI is used to indicate different TB size for the MsgA PUSCH so that NW can provide appropriate grant size in the fallbackRAR.
Proposal 4: Upon failure of fallback (i.e. msg3 transmission failure or contention resolution failure after msg3), it needs to be discussed whether the UE shall go back to MSGA retransmission taking into account any backoff indication received or go back to Msg1 transmission.  
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