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1. Introduction 
For Rel-16 WI of 2-step RACH, there are two steps:

1)  UE transmits msgA to the network which carries a random-access preamble and data (PUSCH). This is conceptually a combination of Message 1 and 3 of 4-step RACH.

2)  Network/gNB transmits msgB with an RNTI where the contents are similar to Message 2 and 4 of 4-step RACH.

In the recent discussions of 2-Step RACH in RAN2, some of the agreements are as follows:
· The fallback RAR shall be included in the general MsgB format, i.e. be able to be multiplexed with the successRAR for 2-step RACH.
· successRAR cannot be split into more than one message (i.e. Contention resolution ID will also be included in successRAR).   

· Confirm the Working Assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same MsgB (i.e. same MAC PDU).
· More than one RRC message for a given UE can be included in msgB (i.e. for re-establishment case). FFS whether we need to indicate number of RRC messages.
· As a baseline, the RAPID field is not included in the MAC subheader for successRAR MAC subPDU.
In this contribution, we discuss how to differentiate msgB with and without RRC messages for 2-step RACH.

2. Differentiating MsgB with and without RRC messages  
One of the motivations of 2-step RACH is to reduce the time it takes for the connection setup/resume procedure, for example by halving the number of steps from 4 to 2 for initial access UEs. Therefore, it is important that SRB RRC messages are transmitted in the second step of 2-step RACH (i.e. msgB). If these RRC messages are delayed beyond msgB transmission, then the objective of the work item may not be achieved, and the benefit of latency reduction for 2-step RACH is questionable. 
Observation 1: It is important that SRB RRC messages are transmitted in the second step of 2-step RACH (i.e. msgB) in order to achieve the benefit of latency reduction for 2-step RACH.
Based on the above motivation, RAN2 agreed that the SRB RRC messages of multiple UEs cannot be multiplexed in the same msgB (i.e. same MAC PDU when CCCH message is included in msgA). In our understanding, this means that msgB with RRC messages must be for a single UE, in which MsgB carries only the successRAR and its RRC messages. 
If msgB with RRC messages is only for a single UE, then it is beneficial to prevent other un-targeted UEs from decoding the PDSCH (i.e. PDU) in order to reduce the complexity and power consumption at the UE.
Observation 2: If msgB with RRC messages is only for a single UE, then it is beneficial to prevent other un-targeted UEs from decoding the PDSCH (i.e. PDU) in order to reduce the complexity and power consumption at the UE.

Assuming that the DCI size for msgB scheduling is the same as the legacy Rel-15 DCI size for random access response (RAR) scheduling, there exist some reserved bits (i.e. about 16bits) that can be used to differentiate whether the message is intended for a single UE or multiple UEs, or in other words, to distinguish between msgB successRAR with RRC messages and without RRC messages. For example, the RAPID (Random Access Preamble index) and DMRS sequence index that the UE used for its msgA transmission can be included in the DCI scheduling msgB (in the previously unused reserved bits). In this case, all UEs that transmitted msgA at the same time must be able to monitor the DCI provided that this DCI is scrambled with msgB-RNTI, however, not all these UEs are required to decode the PDSCH from the network perspective, except the single targeted UE. In this proposal, the targeted UE learns from the DCI that this msgB (PDSCH) is for him because the Preamble index and DMRS sequence index that the UE used for msgA transmission are included in the DCI payload. 
On the other hand, if the UE decodes a DCI wherein any of these parameters (i.e. RAPID and DMRS sequence index) are not present in the DCI payload, even if these parameters are not for this UE, then the UE should assume that the PDSCH does not carry RRC messages for him or any other UEs and may contain fallbackRAR and/or SuccessRAR (i.e. msgB success without RRC messages). In this case, if the UE finds that its contention resolution is included in the msgB SuccessRAR, then it will send ACK feedback to the gNB employing the PUCCH channel as already agreed by RAN1. 

Proposal 1: How to differentiate between msgB with RRC messages and msgB without RRC messages should be specified.
Proposal 2: Consider including RAPID and DMRS sequence index in the DCI payload to identify msgB with RRC messages for a single UE.

3.  Conclusions

In this contribution, we have discussed how to differentiate between msgB with RRC messages and msgB without RRC messages in 2-step RACH, and we have the following observations and proposals:

Observation 1: It is important that SRB RRC messages are transmitted in the second step of 2-step RACH (i.e. msgB) in order to achieve the benefit of latency reduction for 2-step RACH.
Observation 2: If msgB with RRC messages is only for a single UE, then it is beneficial to prevent other un-targeted UEs from decoding the PDSCH (i.e. PDU) in order to reduce the complexity and power consumption at the UE.
Proposal 1: How to differentiate between msgB with RRC messages and msgB without RRC messages should be specified.
Proposal 2: Consider including RAPID and DMRS sequence index in the DCI payload to identify msgB with RRC messages for a single UE.
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