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1. Introduction
The Rel-18 NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 WI include the following objectives for defining UE beam correspondence requirements for RRC_INACTIVE and initial access. 

	Beam correspondence requirements for RRC_INACTIVE and initial access
· Specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for SSB-based beam correspondence without UL beam sweeping [RAN4 RF]
· For RRC_INACTIVE specify at least requirements for Random Access SDT and Configured Grant SDT
· Requirements for other transmission within RRC_INACTIVE state are not precluded.
· [bookmark: _Hlk110603992]For initial access, specify requirements and verification of beam correspondence requirements based on msg1 spherical coverage (at least) 
· Study the potential impact on testability aspects (i.e., test time).




In RAN4#104, we conclude on three topics in the WF. In this contribution we deal with the first topic: 

	2. Sub-topic 1: Rel-16 RRC_Connected Beam Correspondence applicability to Rel-18 RRC_INACTIVE/IA Beam Correspondence
Way forward/Agreements:
· There is no UL beam sweep for IA BC requirements
· At least Msg1 will be tested.
· Use PC3 as baseline for testing and requirements and handle specific values for other PC afterwards and based on the same method 
· BC is defined at maximum output power
 
Way forward/FFS:
· FFS: Discuss whether BC requirements values will be the same for RA-SDT, CG-SDT and initial access, if yes should all be tested?
· FFS: Discuss whether Msg1 and Msg A should have the same requirements? If yes, should both be tested?
· FFS: BC side conditions
· FFS whether RAR reception need to be also tested to verify the similarity between Tx and Rx beams.






2. 		BC requirements values for RA-SDT, CG-SDT and initial access
We propose SSB_RP as the condition to be fulfilled in the INACTIVE and IDLE modes. The requirements may differ for 4-step and 2-step RA procedures, given that the payload is larger for 2 step RACH. 
Small Data Transmission procedures have been defined in 3GPP Rel-17 for SDT-RA for both two step and four step RA during RRC Inactive with a view of providing power saving opportunities and reducing overhead signalling. Small Data Transmission procedures are of three types: 2 step RA-SDT, 4 step RA-SDT and CG-SDT. If the UE cannot guarantee Beam Correspondence for RRC-Inactive, then SDT may not be practically usable. 
In terms of RA-SDT, a 2 step Random access SDT has a higher payload as compared to a 4 step Random access SDT as the PUSCH is sent together with the Preamble data. 
Given this, we propose to have differentiation in terms requirements for the RA-SDT type and the RA type for initial access 
Beam correspondence tolerance requirements have been defined for CONNECTED modes in Rel-15 for the power class 3 (handheld devices). The intention was to allow some relaxations for early 5G handset implementation. Tolerance is defined by comparing with and without UL beam sweep in connected mode. Such tolerance definition may not be applicable to IDLE/INACTIVE states. Tolerance for IDLE and INACTIVE modes may be needed because the beam correspondence must be fulfilled with limited DL measurement time in DRX.	Tolerance should be re-defined for IDLE/INACTIVE states.
Observation 1: 2 step RA SDT has a higher payload as compared to a 4 step RA SDT. 
Observation 2: Beam Correspondence tolerance requirements in Connected mode provided relaxations for early 5G handsets
Proposal 1: Beam correspondence requirements need to be differentiated based on the RA type and the SDT type, e.g., 2-step or 4-step RA procedures.
Proposal 2: Beam Correspondence tolerance requirements need to be redefined for Idle and Inactive modes owing to limited time to measure due to DRX operations

3. Msg1 and Msg A requirements
SSB_RP is currently defined as a side condition for BC in CONNECTED mode. In the IDLE and INACTIVE modes this can also be a condition to be fulfilled. 
The main motivation of introducing the 2 step RACH in Rel-16 is to reduce the overhead signalling and the latency (due to round trip time). MsgA of the two step RACH has a higher payload due to the PUSCH being sent together with the Preamble data: more so in case of small data transmissions. In case of a 2-step random access, the UE may not have enough power head room while transmitting MsgA due to the payload as compared to Msg1. Hence, we propose having tighter requirements for 2 step RACH vis a vis the 4 step RACH in terms of the SSB_RP 


Observation 3: MsgA in the 2 step Random access has a payload as well. UE Tx power for sending MsgA is higher than for Msg1 in a legacy 4 step random access scenario


Proposal 3: SSB_RP values for IDLE/INACTIVE states may be different for a 2 step RA procedure compared to a 4 step RA procedure due to payload difference between MsgA and Msg1.

4. RAR considerations 	
Beam Correspondence tests defined in the CONNECTED mode consider minimum peak EIRP, EIRP spherical coverage and beam correspondence tolerance (wherever applicable) as metrics to be fulfilled. There has been a claim that RAR test should be introduced because the spherical coverage requirement should not be sufficient to test the beam correspondence in initial access. In our understanding, RAR is received by UE with the same beam direction as msg1 is transmitted based on received SSB beam direction. Otherwise, UE may miss RAR and cannot transmit msg3. This is a sanity check rather than the performance test in our view. The benefits of using the RAR test should be shown compared to existing methods before including this additional test.
Proposal 4: Benefits of the RAR test need to be shown compared to existing methods before inclusion in the tests.

5.      Conclusions
In this contribution we continue the discussion on Beam correspondence requirements for RRC_INACTIVE and initial access focusing on applicability of Rel-16 RRC Connected Beam Correspondence to Rel-18 RRC_INACTIVE/IA Beam Correspondence. 
Here we have the following observations and proposals:
			
Observation 1: 2 step RA SDT has a higher payload as compared to a 4 step RA SDT. 
Observation 2: Beam Correspondence tolerance requirements in Connected mode provided relaxations for early 5G handsets.
Observation 3: MsgA in the 2 step Random access has a payload as well. UE Tx power for sending MsgA is higher than for Msg1 in a legacy 4 step random access scenario.

Proposal 1: Beam correspondence requirements need to be differentiated based on the RA type and the SDT type, e.g., 2-step or 4-step RA procedures.
Proposal 2: Beam Correspondence tolerance requirements need to be redefined for Idle and Inactive modes owing to limited time to measure due to DRX operations.
Proposal 3: SSB_RP values for IDLE/INACTIVE states may be different for a 2 step RA procedure compared to a 4 step RA procedure due to payload difference between MsgA and Msg1.
Proposal 4: Benefits of the RAR test need to be shown compared to existing methods before inclusion in the tests.
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