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1 Introduction

In the coming LS from RAN1 R2-2200078, there are some agreements made for RA-RNTI and MSGB-RNTI for 480 kHz and 960 kHz:

RAN1 would like to let RAN2 be aware that the RAN1 has made the following agreements regarding updates required for RA-RNTI and MSGB-RNTI for 480 kHz and 960 kHz based Random Access procedure. 

· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:

· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id

· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2

· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}

· and for µ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80)

· Note: As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.

The required updates to RA-RNTI and MSGB-RNTI have been identified by RAN1, which is primarily due to value overflow that would stem from directly using the equations in current specifications.

Another coming LS R2-2200076 talks about the following agreements made by RAN1:
Agreement
· Support DBTW with 480 and 960 kHz SCS.

· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 

· Working assumption: Use 2 bits for Q: 

· SubcarrierSpacingCommon

· spare bit in MIB

· Send LS to RAN2 for confirming the use of the spare bit in MIB

· The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used

Basically, RAN1 ask RAN2 whether it’s ok to use the spare bit in the MIB so that there are in total 2 bits for interpreting the QCL assumptions for SSB.
In this paper, we discuss the above two issues from RAN2 perspective.
2 Discussion

The RA-RNTI calculation from the current MAC specification is below:

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), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], 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).
According to the RAN1 agreement, for 480 kHz and 960 kHz numerologies, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80). Meanwhile, it’s also agreed that there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision. Thus, it’s straightforward that in RAN2 the formula for calculating RA-RNTI and MSGB-RNTI can be reused, with the understanding that the t_id needs to be re-interpretated when numerology 480 kHz or 960 kHz is used.

Proposal 1 Reuse the current formula of the RA/MSGB-RNTI, re-interpret the t_id as the index of the 120 kHz slot in a system frame that contains the PRACH occasion for 480 kHz or 960 kHz.
Another issue regarding the request from the LS R2-2200076 is that, RAN1 actually asks RAN2 about the usage of the spare bit in the MIB. It’s our understanding that RAN1 has made a working assumption that up to 4 values (for the case when N_SSB^QCL=16, 32 and 64) are needed in order to derived the QCL relationship of the supported number of SSB, for example, when N_SSB^QCL=32, it means the first 32 SSB is QCLed with the last corresponding 32 SSB. It’s now the RAN1’s assumption that the‘subCarrierSpacingCommon’ and ‘spare’ bit contained in the MIB IE can be re-interpreted for this prupose.
Actually, similar issue was discussed in R16 NR-U, for example, based on the LS in R2-2000021, RAN2 made the following agreement in RAN2#109 meeting:

RAN2 will respond to the RAN1 LS (R2-2000021) that there is no consensus in RAN2 to use our only spare bit in MIB for signalling of Q. RAN2 is also discussing whether a new MIB is needed or not.
the conclusion was that the spare bit is not used for this purpose and reason is that there is only one spare bit left in the MIB IE, companies didn’t reach consensus on using the spare bit, and it’s our understanding that this spare bit is supposed to be left as it is in order for any potentil necessary need in the future. Thus, in our view, we don’t think RAN2 can make consensus on the usage of the spare bit in the MIB given the similar issue requested from RAN1.
Proposal 2 RAN2 can reply with RAN1 that similar issue was discussed and no consensus in RAN2 to use the only spare bit in MIB for signalling of Q.
3 Conclusion

Based on the discussion above, we made the following observations:

Proposal 1
Reuse the current formula of the RA/MSGB-RNTI, re-interpret the t_id as the index of the 120 kHz slot in a system frame that contains the PRACH occasion for 480 kHz or 960 kHz.
Proposal 2
RAN2 can reply with RAN1 that similar issues was discussed and no consensus in RAN2 to use the only spare bit in MIB for signalling of Q.


4 Reference

[1], R2-2200078 LS on RA-RNTI and MSGB-RNTI for 480 and 960 kHz, RAN1

[2], R2-2200076  LS on initial access for 60 GHz (R1-2112805; contact: Intel)

4/4


