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Introduction
Contention resolution and whether we split the msgB into multiple parts
	Agreements:
1.	Working assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same msg B (i.e. same MAC PDU).   
2.	successRAR cannot be split into more than one message (i.e. Contention resolution ID will also be included in successRAR).   
3.	SuccessRAR and fallbackRAR can be multiplexed



HARQ feedback aspects of msgB
	Agreements
=> HARQ feedback for msgB would be needed from RAN2 point of view



In this contribution, we discuss the support for HARQ for msgB and the RNTI design for distinguishing msgB and msg2.
Discussion 
HARQ aspects of msgB
In the last meeting, RAN2 sent a LS to RAN1 asking feedback for sending HARQ feedback in UL for RARs of multiple UE multiplexed msgB. RAN1 then kicked off an email discussion. In the RAN1 email discussion, all companies agree to support HARQ feedback and retransmission of the msgB and listed 5 options that the network can configure PUCCH resources for HARQ feedback by DCI in an explicit and implicit way, or deliver it in the msgB payload (e.g. MAC sub-header or successRAR).
Proposal 1:  Support HARQ feedback and retransmission of a msgB in the case that RARs of multiple UE are multiplexed in the msgB.
According to the RAN2 working assumption, the network can only include SRB RRC messages of one UE in a msgB. Assume MSGB-RNTI is associated to a msgA physical resource, which is similar to RA-RNTI. If two UEs transmits msgAs in the same physical resource, the two UEs monitor the same RNTI for a msgB with SRB RRC messages. Subject to only one SRB RRC message can be included in a msgB, the network has two following options:
· Option-1: The network generates two successRARs with SRB RRC messages, and includes each successRAR in an individual msgB.
· Option-2: The network generates one successRAR with SRB RRC messages and one successRAR without SRB RRC message, and multiplexes the two successRARs with the SRB RRC messages in a msgB.    
In Option-1, the network transmits two PDCCHs with the same MSGB-RNTI and each PDCCH is associated to a corresponding msgB. Each of the two UEs is required to decode the two PDCCHs scheduled by the same MSGB-RNTI in order to receive their corresponding SRB RRC message. That is, if the UE decode a PDCCH for a msgB and does not find its corresponding successRAR in the msgB, the UE decodes the other PDCCH and msgB to find its corresponding successRAR. This increases the complexity in the UE implementation and increases latency in msgB reception.
In Option-2, for the UE receiving the successRAR without SRB RRC message, it completes the contention resolution by the msgB reception first, then it monitors PDCCHs addressed to C-RNTI for the SRB RRC message. That is, the network needs one additional step to transmit the SRB RRC message.
The conclusion is both options increase the UE complexity and transmission latency, which against the spirit of introducing 2-step RACH. In our opinion, the network should able to determine whether to multiplex SRB RRC messages of multiple UEs. Some companies argued that the msgB might become too large, but we should first clarify why the msgB size is a constraint to 2-step RACH? In our view, the only concern for SRB RRC message transmission is the reliability and the coverage. In this regard, if the HARQ procedure can only secure SRB RRC messages of one UE, we agree with the current working assumption. Otherwise, if the HARQ procedure can apply to SRB RRC messages of multiple UE, we should leave the decision to the network.  
Proposal 2: Network should have the flexibility to determine whether to multiplex SRB RRC messages of multiple UEs in the same msgB.

Distinguish between msgB and msg2
Shared RACH occasion for 2-step and 4-step RACH is supported in RAN1. According to the formula of deriving RA-RNTI in Rel-15 NR, shared RACH occasion will lead 2-step and 4-step RACH UE monitoring msgB and legacy RAR with the same RNTI. In other words, 2-step RACH UE will have to decode 4-step RACH MAC PDU and 4-step RACH UE will have to decode 2-step RACH MAC PDU. It is redundant because RAN2 has agreed not to multiplex legacy RAR with msgB, furthermore, the UE implementation complexity increases accordingly.
Solutions have been proposed such as introducing MSGB-RNTI formula or additional CORESET to distinguish msgB and msg2. From our perspective, configuring a specific CORESET for 2-step RACH reserves too much physical resource and leads too much spec impact, thus we support to design new RNTI formula for 2-step RACH. A feasible solution is to extend the Rel-15 RA-RNTI formula by introducing a parameter ra_id to indicate the RACH type (e.g. 2-step or 4-step), thus network can support the same range of physical resource (e.g. RACH occasion) for 2-step and 4-step RACH. 


Proposal 3: Adopt the RA-RNTI in following formula for msg2 and msgB reception
RA-RNTI = 1 + s_id + 14×t_id + 14×80×f_id + 14×80×8×ul_carrier_id + 14×80×8×2×ra_id
· ra_id is the RACH type indicator (0 for 4-step RACH, and 1 for 2-step RACH). 
Companies also addressed that the msgB response window should be larger than 10 ms or compatible to the 4-step RACH contention resolution window (i.e. 60 ms). In this case, if we extend the RA-RNTI range according to the size of msgB response window, we might run out of RNTI. Therefore, we suggest to consider the decision made in NR-U session as listed below. By including LSBs of SFN in the msg2, NR-U can support RAR window extension (e.g. to 20 ms) without modifying RA-RNTI. Likewise, 2-step RACH should adopt a similar approach to solve the problem.
	Will support extension of RAR window without modifying RA-RNTI. 
Include LSBs of SFN in MSG2


Proposal 4: Support specifying msgB response window without modifying RA-RNTI.   

Conclusions
Proposal 1:  Support HARQ feedback and retransmission of a msgB in the case that RARs of multiple UE are multiplexed in the msgB.
Proposal 2: Network should have the flexibility to determine whether to multiplex SRB RRC messages of multiple UE in the same msgB.
Proposal 3: Adopt the RA-RNTI in following formula for msg2 and msgB reception
[bookmark: _GoBack]RA-RNTI = 1 + s_id + 14×t_id + 14×80×f_id + 14×80×8×ul_carrier_id + 14×80×8×2×ra_id
· ra_id is the RACH type indicator (0 for 4-step RACH, and 1 for 2-step RACH). 
Proposal 4: Support specifying msgB response window without modifying RA-RNTI.  


