3GPP TSG-RAN WG4 Meeting #106 
R4-2301621
Athens, Greece, February 27 – March 3, 2023
Agenda item:
9.7.3.1
Source: 
Xiaomi
Title: 
Discussion on beam correspondence requirements for RRC_INACTIVE and initial access
Document for:
Discussion
1. Introduction
In RAN4 #105 meeting, the beam correspondence requirements for RRC_INACTIVE and initial access were discussed, and some agreements are achieved in the WF [1] including: 
· Focus on msg1 requirement first. Then, discuss RAR later.

· Focus on msg1 requirement first. Then, discuss msgA later.
· Focus on msg1 requirement first. Then, discuss whether BC tolerance is needed later.
· EIRP spherical coverage requirement for msg1
· Agree that spherical coverage %-tile for PC3 is the same as connected, i.e., 50%-tile.

· Discuss if Min EIRP at 50% is the same level as connected or relaxed from connected.
· The requirement for msg3 is not included.

· Discuss each requirement individually if it is agreed to specify for IA, RA-SDT, and CG-SDT.
· No new UE capability for beam correspondence is introduced.

· Further study the side condition.
In this contribution, we further discussed the requirements of beam correspondence for msg1.
2.  Discussion
In RRC_CONNECTED mode, the beam correspondence requirement is fulfilled if the UE meets the corresponding minimum peak EIRP and spherical coverage requirement for the power class with its autonomously chosen UL beams and without uplink beam sweeping.

For initial access beam correspondence requirements, there is no UL beam sweeping as agreed in WF [2]. Therefore, beam correspondence requirements for msg1 should meet the corresponding minimum peak EIRP and spherical coverage requirement in its autonomously chosen UL beams based on the DL reference signals like the beam correspondence requirement without uplink beam sweeping in RRC_CONNECTED mode. 
In current FR2 Spec, the minimum peak EIRP for power class requirements are verified under beam lock mode, therefore, it was thought that current power class requirements were defined in connect mode, there is no requirements for RRC_INACTIVE and initial access. 
However, A UE determines a transmission power for PRACH based on DL RS as defined in TS 38.213
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 is the UE configured maximum output power defined in TS 38.101-1, TS 38.101-2 and TS 38.101-3. 
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That is, the Pcmax for PRACH will follow the definition in TS 38.101-2, and the lower limitation is decided by minimum peak EIRP for power class and related relaxations. Therefore, from current Spec perspective, PRACH need meet the minimum peak EIRP for power class and related relaxations whether considered BC or not.
In addition, minimum peak EIRP for FR2 is a lower limitation for EIRP based maximum output power to guarantee certain antenna beam-forming gain in boresight. To guarantee UE can access network rapidly in RRC_INACTIVE and initial access, UE may not use all antenna element to form the beam to detect the SSB rapidly. Therefore, minimum peak EIRP for msg1 need some relaxation.

Proposal 1: Minimum peak EIRP for msg 1 should be relaxed based on the requirements for connected mode.
Based on current minimum peak EIRP and spherical coverage requirement for the power class 3, excerpt as below tables:

	Operating band
	Min peak EIRP (dBm)

	 n257
	22.4

	n258
	22.4

	n259
	18.7

	n260
	20.6

	n261
	22.4

	n262
	16.0

	n263
	14.1

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance

NOTE 2:
Void


	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	n262
	2.9

	n263
	2.3

	NOTE 1:
Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance

NOTE 2:
Void

NOTE 3:
The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.


Compared minimum peak EIRP and minimum EIRP at 50% between different bands in PC3, we can observe that when the minimum peak EIRP decrease in the band, correspondingly, the Min EIRP at 50% will decrease. For example, the minimum peak EIRP for n259 decreased compared with n257 due to the implementation for different frequencies, the Min EIRP at 50% is also decreased for n259 compared with n257.
That is, when the peak EIRP of the antenna array in boresight is degraded, the other beam EIRP in other test grid will be degraded. Therefore, the spherical coverage requirement for msg1 should also be relaxed when the minimum peak EIRP is relaxed for msg1. And the relaxation of the spherical coverage requirement could keep the same relaxation with minimum peak EIRP.
Proposal 2: The relaxation of spherical coverage requirement for msg1 should be based on minimum peak EIRP degradation.
For initial access, only SSB based RS is defined for cell search, therefore, for msg1 the side condition should be defined based on SSB only. 

Proposal 3: Using Rel-16 side condition of SSB based as the starting point.
Although msgA of 2step RA consists of a PRACH part and a PUSCH part, in order to facilitate the UE implementation of different channel processing, PRACH and PUSCH transmission need some transmission gaps. And the network will detect these two kinds of signals separately and send different kind of RAR based on the detection result. There is no essential difference between msg A PRACH and msg 1 PRACH. They have the same power control method and share the same values for power control parameters. Therefore, the beam correspondence requirements for msgA should keep same with msg1, don’t need test for both of 2step RA and 4step RA.
Proposal 4: MsgA requirements for beam correspondence should be the same with msg1.
3. Conclusion

In this contribution, we discussed the requirements of beam correspondence for msg1 and msgA in RRC_INACTIVE and initial access and proposed:
Proposal 1: Minimum peak EIRP for msg1 should be relaxed based on the requirements for connected mode.
Proposal 2: The relaxation of spherical coverage requirement for msg1 should be based on minimum peak EIRP degradation.
Proposal 3: Using Rel-16 side condition of SSB based as the starting point.
Proposal 4: MsgA requirements for beam correspondence should be the same with msg1.
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