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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The following agreements were made regarding FallbackRAR in 2-step RACH [1]
	 Network response to msgA (i.e. msgB/msg2) can include the following: 
a. SuccessRAR 
b. FallbackRAR
c. Backoff Indication
FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR
…
FallbackRAR should contain the following fields
a. RAPID
b. UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 
c. TC-RNTI
d. TA command
…
MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU



Based on the previous discussions [1][2], the following issues remain open for FallbackRAR.
· Issue #1 Conclude on the need for fallback to 4-step RACH after certain time (waiting for feedback from RAN1 on preamble performance)
· Issue #2 Whether to use legacy msg2 or the msgB for fallbackRAR
· Issue #3 How to distinguish msgB from legacy msg2 – if needed (new coreset/searchspace vs new RNTI) – input from RAN1 discussions is also likely needed for this
In this contribution we discuss these issues and provide our views to them. 
Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK12]On the need for fallback to 4-step RACH after certain time
RAN2 sent an LS to RAN1 in LS R2-1908481, in which the following question was asked
On a given UL carrier, the preamble performance for 2-step RACH and 4-step RACH is same or not? 
Although we believe that from system design point of view it makes sense to have similar coverage for different RACH types so that the latency saving from 2-step RACH is achievable even in cell edge, we agree that this can wait for RAN1’s reply. 
Basically, with the following analysis there seems to be no strong need for fallback to 4-step RACH after certain time anyway.
· [bookmark: _GoBack]If the link performance of 2-step RACH and 4-step RACH is similar, there seems to be no strong motivation to fallback a UE from 2-step RACH to 4-step RACH based on certain timer or counter, as there is no guarantee that 4-step RACH will succeed even with such fallback. Another possible concern motivating this proposal could be that 2-step RACH consumes more PUSCH resources than 4-step RACH. But network should have tools to handle resource efficiency, e.g., by monitoring and controlling the load of 2-step RACH, or by sending an explicit fallback command to UEs.
· On the other hand, if 4-step RACH’s link performance is indeed better than 2-Step RACH, we think the network can configure a link quality threshold so that 2-Step RACH is only used within certain “good” coverage area. Then within such area the above analysis for similar coverage case seems still valid. 
Therefore we make the following observation and proposal.
Observation 1: There seems to be no strong need for fallback to 4-step RACH after certain time, no matter the link performance is the same or different for 2-step and 4-step RACH.
Proposal 1: Fallback from 2-step RACH to 4-step RACH after certain time is not supported.  

Relationship btw. legacy msg2 and msgB
There are two closely-related open issues here, i.e.: 
· Issue #2 Whether to use legacy msg2 or the msgB for fallbackRAR
· Issue #3 How to distinguish msgB from legacy msg2 – if needed (new coreset/searchspace vs new RNTI) – input from RAN1 discussions is also likely needed for this
The answer to these issues depends largely on RAN1’s resource/format design for preamble and data for 2-step RACH. 
It is obvious that if the resource/format design results in different control channel search space and/or different RA-RNTI for 2-step RACH and 4-step RACH, legacy msg2 and msgB are not multiplexed in the same MAC PDU. This resolves the above issues. 
In the previous meeting [1], RAN2 agreed also on the following
· MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU
Therefore, if multiplexing legacy msg2 with msgB is allowed (and of course in this case msgB reuses msg2 format), UE needs to try fallbackRAR and successRAR reception based on separate search space and/or RA-RNTI, which seems quite complicated. Another consideration is that 2-step RACH has a PUSCH transmission after the preamble, the response windows for  legacy msg2 and msgB might not align well, which makes it harder for scheduling a response message from network point of view. 
Another related issue is whether multiplexing fallbackRAR and successRAR is allowed in the same mac PDU. We discussed on this issue in [3]. 
Based on the pros and cons above we make the following observation and proposal. 
Observation 2: Having separate search space of RA-RNTI for legacy msg2 and msgB results in simpler system design and lower UE complexity. 
Proposal 2: RAN2 assumes msgB and msg2 are not multiplexed and they use control channel separate search space or RNTI. RAN2 send LS to RAN1 on this conclusion. 

Conclusion
In this contribution we discuss on three open issues for FallbackRAR
· Issue #1 Conclude on the need for fallback to 4-step RACH after certain time 
· Issue #2 Whether to use legacy msg2 or the msgB for fallbackRAR
· Issue #3 How to distinguish msgB from legacy msg2 – if needed (new coreset/searchspace vs new RNTI)
While RAN1 might provide some useful feedback on the topic, we have the following observations and proposals based on the discussions in section 2. 
Observation 1: There seems to be no strong need for fallback to 4-step RACH after certain time, no matter the link performance is the same or different for 2-step and 4-step RACH.
Proposal 1: Fallback from 2-step RACH to 4-step RACH after certain time is not supported.

Observation 2: To have separate search space of RA-RNTI for legacy msg2 and msgB results in simpler system design and lower UE complexity. 
Proposal 2: RAN2 assumes msgB and msg2 are not multiplexed and they use control channel separate search space or RNTI. RAN2 send LS to RAN1 on this conclusion. 
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