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1	Introduction
RAN1 #96b agreements
Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
In the #96b meeting, we have agreed to support two options for 2-step and 4-step RACH for resource arrangement. The option 1 has no controversy that 2-step and 4-step UE will get different RA-RNTI for remaining RACH procedures. However, option 2 needs more configurations to help gNB to distinguish UE of these types. According to the feature lead summaries and the contribution in #96b [1] and #97 [2], we have several options to differentiate 4-step and 2-step UE, such as reinterpreting DCI reserved bits, introducing new RNTI, MAC structure, and CORESET. In this contribution, we discuss the advantage and disadvantage of these candidate solutions.

2	Discussion
2.1 RNTI, CORESET, and Search Space for MsgB

To support the Option 2, three solutions are proposed in [1] as following
1. New RA-RNTI for msgB
2. Reinterpretation of reserved field in DCI format 1_0 for scheduling RAR 
3. Explicit/implicit indication in MAC layer for msgB or msg2 multiplexed in one PDSCH

Regarding these solutions, the solution 3 can be precluded because RAN-2 has agreed not to multiplex the successRAR and the legacy 4-step RACH RAR in the same MAC PDU. 
RAN2 #106 agreements
	14. MsgB containing the successRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU



For the solution 2, it is true that the DCI with CRC scrambled by RA-RNTI has 16 bits remained. A new field may be introduced to indicate whether a DCI belongs to a msgB or legacy msg2. However, the legacy UE may not understand the new field. In this regard, the 4-step RACH UE with the same RNTI can receive the MAC PDU with msgB, but cannot find its msg2. As a result, the 4-step RACH UE considers the contention resolution is not successful and restarts the RACH procedure. To avoid this, gNB has to make sure all 4-step RACH UEs have successfully received the msg2 before starting a msgB transmission.
Solution 1 with option 2 works similar to the option 1 that 2-step and 4-step RACH UEs get different RNTIs for the remaining procedures. In terms of resource efficiency, solution 1 with option 2 works better than option 1 due to RO reuse. The only concern for solution 1 is how many available RNTI space left for the new RNTI. According to the NR Rel. 15 spec, there are 65536 RNTI spaces for all RNTIs and most of them can be assigned for multiple purposes. And for RA-RNTI, based on number of schedulable ROs, the number of available candidates are 17920. In this regard, there are 47613 spaces remained for the 2-step RACH, regardless of the SI-RNTI and P-RNTI.
Another solution proposed in the last meeting considered a separate CORESET configuration for 2-step and 4-step RACH. This configuration needs to be conveyed by the system information that 2-step RACH UEs can be configured accordingly.
RAN-1 #97 offline discussions
	For 2-step RACH CORESET design further study and down select from the following options:
· Option 1: 2-step RACH uses 4-step RACH CORESET.
· Option 2: 2-step RACH uses a newly defined CORESET
· It is possible to select different options if 2-step RACH and 4-step RACH use shared or separate ROs.
· It is possible to select different options for users in CONNECTED state or IDLE/INACTIVE states
· It is possible to select different options for depending on type of MsgB content (Msg2-like or Msg4-like)



Technically, the newly defined CORESET for 2-step RACH is feasible, but it requires more scheduling efforts at the gNB. Firstly the Release 15 RRC_IDLE or RRC_INACTIVE UE does not know the newly defined CORESET so it cannot do rate matching around this newly defined CORESET. The gNB has to avoid to multiplex the newly defined CORESET with a PDSCH for the Release 15 RRC_IDLE or RRC_INACTIVE UE. Secondly for an RRC_CONNECTED UE, if the gNB wants to multiplex the newly defined CORESET with a PDSCH of the UE, the gNB should configure a dynamic/semi-dynamic rate matching pattern to the UE. In addition, the newly defined CORESET costs extra time frequency resources, which causes deficiency in terms of resource utilization.
Observation 1: To support the option 2, both new RNTI and separate CORESET solutions can work properly. However, the new RNTI design is simpler.
Proposal 1: Support the new RNTI design for option 2.



3	Conclusions
Observation 1: To support the option 2, both new RNTI and separate CORESET solutions can work properly. However, the new RNTI design is simpler.
Proposal 1: Support the new RNTI design for option 2.

4	Reference
[1] R1-1904060, “Discussion on 2-step RACH procedure”, Vivo, 3GPP RAN1#96bis, Xi’an, China, April 2019
[2] R1-1906051, “Discussion on 2-step RACH procedure”, Huawei, HiSilicon, 3GPP RAN1#97, Reno, USA, May 2019.
[3] RAN-1 #96 chairman’s note
[bookmark: _GoBack][4] RAN-1 #96b chairman’s note




