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1	Introduction
In the previous RAN2#107-Bis meeting, the following was agreed:
Agreements:
1. Legacy UEs are not required to decode msgB
8. RAN2 will work on specifying a new RA-RNTI design for msgB 

Furthermore, in the RAN2#107 meeting, the following was agreed for NR-U:
	Will support extension of RAR window without modifying RA-RNTI. 
Include LSBs of SFN in MSG2



In this contribution we propose to adopt similar approach for the RNTI design for MsgB reception.
2	Discussion
2.1	MsgB response window size
[bookmark: _GoBack]Given the MsgA can include RRC message, e.g., for connection request/resume, which has to be processed by the RRC in the NW (which may reside in the CU in CU-DU architecture), the window to respond on each MsgA transmission should be comparable to ra-ContentionResolutionTimer to allow NW to prepare the first DL RRC message to be sent to the UE in MsgB – the maximum value for ra-ContentionResolutionTimer is currently 64ms. We believe that the maximum ra-ResponseWindow value of 10ms does not suffice for MsgB-ResponseWindow even for licensed band. We think the window should be up to 64ms similarly to ra-ContentionResolutionTimer but 40ms (similarly as agreed for NR-U) could be an option as well. This stems from the fact that MsgB can include RRC message(s) for the UE.
Proposal 1: MsgB-ResponseWindow supports values up to 40ms or 64ms, for both licensed and unlicensed band.
2.2	RNTI for MsgB reception
For 4-step RACH, the RA-RNTI is derived based on the following formula (TS 38.321):
	The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).


 
The RA-RNTI is unique for each RO (RACH Occasion) and shared between the preambles within one RO. With this approach, the MsgB for 2-step RACH could contain responses to multiple UEs that sent the preamble of MsgA using the same RO.
It is noted that the current formula and the specified specific PRACH configurations already reserve maximum of ~18000 RNTI values just within 10ms timeframe which is the maximum ra-ResponseWindow value (ie., one system frame). It is obvious the RA-RNTI formula cannot be just extended to provide unique RNTI for MsgB reception over several system frames for each RO where preamble is transmitted. This could consume more RNTIs than the RNTI space permits (~64k). 
Observation 1: RA-RNTI formula cannot be easily extended to support MsgB reception window size of even up to 64ms.
Observation 2: If RA-RNTI and its calculation formula are applied for MsgB reception as is, it needs to be ensured the legacy UEs would not decode MsgB.
Proposal 2: Similarly, as agreed for NR-U, RNTI space for MsgB reception is not increased compared to the RA-RNTI space in Rel-15.
Two possible options for RNTI design for MsgB to ensure different values from RA-RNTI:
-	Option 1: apply an offset for the RA-RNTI space;
-	Option 2: define new RNTIs for MsgB which consumes less RNTI than the full RA-RNTI space.
With option 1, an offset need to be introduced for the RA-RNTI calculation formula which ensures the RA-RNTI derived by the UE transmitting on 2-step RACH will be different from that derived by any UE transmitting on 4-step RACH. The offset can be 14 × 80 × 8 × 2 = 17920 to cover the full RA-RNTI space. This will mean that the RNTI space for RA-RNTI and MsgB-RNTI is effectively doubled from that applied today which will mean maximum of ~36000 RNTI values, which was the main concern when we sent the LS to RAN1 asking about the feasibility of different COREST/search space. Another option is to take the advantage of the RA-RNTI values currently available based on the formula as each RO is at least 2 symbols long, every other RA-RNTI value is always unused for a given cell. Hence, the similar effect can be achieved by offsetting the current formula by number 1.
With option 2, a set of RNTIs less than the full range can be defined for MsgB reception. As it is assumed there would be much less PUSCH resources for MsgA transmission than there are preamble resources and since the UE ID itself can be used in MsgB as contention resolution without a need to refer to RAPID, the MsgB-RNTI could be shared among many ROs. In an extreme case, there could be only one defined MsgB-RNTI, but it might increase the UE decoding effort too much. 
As a tradeoff between gNB scheduling flexibility/RNTI consumption and the UE decoding effort, one MsgB-RNTI per slot could be a viable option – this would lead to 80 dedicated MsgB-RNTI values derived with 120kHz Sub-Carrier Spacing for each frame. Such alternative would allow NW to flexibly multiplex contention resolution messages for multiple UEs that transmitted MsgA in different ROs as the MsgB reception window is anyway large.
Proposal 3: considering the tradeoff between UE decoding effort and RNTI consumption, 80 RNTIs derived from slot number are defined for MsgB-RNTI.
Given that in both options above, the RNTI is unique only within a duration of one system frame, the same RNTI may be derived for different preambles transmitted in subsequent system frames within the duration of the MsgB reception window. As the fallbackRARs are currently only identified by the RAPID, the LSB bits of SFN as well as the RO information within a slot inside DCI scheduling MsgB or MsgB itself should also be used to separate between ROs in consecutive system frames, depending on the RAN1 response on the NR-U design. By including the RO information within a slot to the DCI scheduling the MsgB, RNTI space required for MsgB scheduling can be reduced extensively while still maintaining the UE decoding effort in a reasonable level.
Proposal 4: DCI scheduling MsgB or MsgB itself indicates LSB bits of SFN as well as RO information to separate between ROs in consecutive system frames in use for fallbackRARs.
3	Conclusions
In this contribution, the RNTI for MsgB reception is discussed.
Proposal 1: MsgB-ResponseWindow supports values up to 40ms or 64ms, for both licensed and unlicensed band.
Observation 1: RA-RNTI formula cannot be easily extended to support MsgB reception window size of even up to 64ms.
Observation 2: If RA-RNTI and its calculation formula are applied for MsgB reception as is, it needs to be ensured the legacy UEs would not decode MsgB.
Proposal 2: Similarly, as agreed for NR-U, RNTI space for MsgB reception is not increased compared to the RA-RNTI space in Rel-15.
Proposal 3: considering the tradeoff between UE decoding effort and RNTI consumption, 80 RNTIs derived from slot number are defined for MsgB-RNTI.
Proposal 4: DCI scheduling MsgB or MsgB itself indicates LSB bits of SFN as well as RO information to separate between ROs in consecutive system frames in use for fallbackRARs.
