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1.	Introduction
RAN1 and RAN2 have made the following agreements about PRACH resources and msgB reception window:
	RAN1 #96bis
1 For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
o	Option 1: Separate ROs are configured for 2-step and 4-step RACH
o	Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
RAN2 #105bis
1 The start of the msgB reception window is after the PUSCH.



According to RAN1’s agreements, network can configure PRACH resources with shared RO but separate preambles for 2-step and 4-step RACH. If RA-RNTI, which is derived based on RO by the current MAC specifications, is reused as RNTI for msgB reception, legacy UEs cannot avoid reading PDCCH for msgB and the msgB. Moreover the legacy UEs perform wrong operations because the legacy UEs interpret the received message as msg2, not msgB. Such situation can also happen at option 1 during the overlapped time because reception windows for 2-step RA and 4-step RA are differently started after PO (PUSCH occasion) and RO, respectively. The following two options to preclude the legacy UEs from receiving the msgB have been considered in email discussion [105bis#30] - Procedures and mgsB content: Option 1: Separate CORESET/Searchspace for msg2 and msgB and Option 2: Different RA-RNTI for msg2 and msgB. However, RAN2 hasn’t yet made any conclusions. 
In this document, we are comparing these options and discussing formulation of RNTI for msgB reception.

[bookmark: _Toc476230925]2.	Discussion
In order to preclude legacy UEs from receiving msgB, there are two options:
· Option 1: Separate CORESET/Searchspace for msg2 and msgB;
· Option 2: Different RA-RNTI for msg2 and msgB.

Option 1 is that gNB transmits PDCCH for msgB on different CORESET/Searchspace. Each DL BWP with the same bwp-Id as UL BWPs, on which 2-step and 4-step RA resources have been configured, must be configured with CORESET/Searchspace for 2-step RA which is not overlapped with 4-step RA. The gNB is subject to scheduling restrictions as the gNB can only schedule PDCCHs for msg2 on searchspace #1 and PDCCHs for msgB on searchspace #2 as shown in Figure 1. This scheduling restrictions might be critical, considering beam sweeping and reception window (e.g., 10ms in case of 4-step RA). If another CORESET is additionally configured for 2-step RA without any other purposes, it results in allocating more physical resources.


Figure 1. An example of separate search spaces on a CORESET
(Periodicity 2, Offset for msg2 = 0, Offset for msgB = 1)

On the other hand, the option 2 requires more RNTI value pre-allocation for msgB. But as RNTI is just a logical resource, not physical resource, we prefer option 2 in terms of resource efficiency and scheduling flexibility.
Proposal 1. Different RA-RNTI should be used to distinguish msg2 and msgB.

Lastly, we are discussing RNTI design for msgB. Considering the agreements that 1) for CCCH, for success or fallback RAR can multiplex messages for multiple UEs and 2) successRAR and fallbackRAR can be multiplexed, when RNTI for msgB is derived based on RO as in the current MAC specifications, it may be impossible to include success/fallback RARs for all UEs, which have successfully sent preambles on RO, in one msgB. Thus gNB may have to separately send these RARs via two or more msgBs, and UEs may have to decode all the separated msgBs. Such frequent decoding leads to unnecessary complexity and UE power consumption. 
Therefore, we think that it is necessary to design RNTI for msgB based on finer granularity than RO so that the number of times decoding msgB can be minimized. Our suggestion is to derive RNTI for msgB based on PO (PUSCH occasion) associated with RO. Figure 1 shows an example of msgB RNTIs for each PO associated with preambles in RO. msgB addressed to msgB RNTI X includes RARs of UEs which have successfully sent preamble 0~7 on RO whereas msgB addressed to msgB RNTI Y includes RARs of UEs which have successfully sent preamble 56~63 on the RO. After transmitting preamble 7 on RO and payload on the first PO associated with the preamble 7, the UE monitors and decodes only msgBs addressed to RNTI X.


Figure 2. An example of msgB RNTIs for each PO associated with preambles in RO

Proposal 2. RNTI for msgB should be derived based on PUSCH occasion.

3.	Conclusion
In this contribution, we present our view on RNTI design for msgB, and have following proposals: 
Proposal 1. Different RA-RNTI should be used to distinguish msg2 and msgB.
Proposal 2. RNTI for msgB should be derived based on PUSCH occasion.
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