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1. Introduction
In the last meeting, for the requirement applicability, we agreed that:

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.

In this contribution, we further discuss the issues listed above.
2. Discussion
2.1 Requirement applicability
Before we discuss the beam correspondence for IA and SDT, one more general question here is whether the beamCorrespondenceWithoutUL-BeamSweeping is still applicable in non-RRC_CONNECTED state. Based on the evaluation assumption in previous release, there are two main factors will influence the beam correspondence performance:

· Hardware impairment

This factor can be further divided into two parts: phase shifter error and element gain difference, which is reflect the accordance between Rx and Tx. We think the impairment is the characteristic of the array antenna module, and there is no big difference between different RRC state. However, under the same phase error and gain difference, the impact on fine beam and rough beam is different, and the fine beam is more susceptible. For example, for single element to generate a quasi-omni pattern, the impact from phase error is tiny.
 
· RSRP measurement accuracy

This factor will affect the beam choice. Now there is no RSRP accuracy requirement defined for RRC_IDLE state, but we think the measurement accuracy is expected to be similar regardless of the RRC state. One thing here needs to be considered is the DL SNR and the DL SNR also related to the beam type. In TS 38.133, 7 dB gain difference was considered between fine beam and rough beam and if the rough beam is used, the DL SNR during non-RRC_CONNECTED state will much worse than RRC_CONNECTED state, which means the RSRP error will be larger.

Based on the analysis above, we can find that if the fine beam is used in non-RRC_CONNECTED state, there is no big difference on the beam correspondence performance comparing to RRC_CONNECTED state, the previous capability can be extended. It means that we don’t need to verify the performance of fine beam during non-RRC_CONNECTED state, and if UE can pass the beam correspondence without beam sweeping in RRC_CONNECTED state, it can also work in other RRC states.

Observation 1: The beamCorrespondenceSSB-based-r16 and beamCorrespondenceWithoutUL-BeamSweeping can be extended to non-RRC_CONNECTED state if fine beam is also used.

Proposal 1: The fine-beam based beam correspondence without beam sweeping during non-CONNECTED state can be verified in RRC_CONNECTED state through traditional requirement.

For the rough beam, both RSRP error and hardware impairment will have different impact comparing to fine beam, so in R18, a new capability is needed to indicate whether beam correspondence with rough beam is supported. 

Observation 2: The analysis of beam correspondence for fine beam in previous release cannot apply to rough beam directly. 

Proposal 2: A new capability, e.g., beamCorrespondenceDuringNon-RRC_CONNECTED, should be introduce to indicate whether beam correspondence with rough beam during non-CONNECTED state is supported.

Recalling our discussion of beam correspondence in RRC_CONNECTED state, the beam correspondence is mandatory but further differentiated by several capabilities to reflect different condition and UE complexity. The beamCorrespondenceWithoutUL-BeamSweeping determines whether beam sweeping is needed and the capabilities introduced in R16 determine which side condition will be used, as shown in Table I and our proposals are also added and marked red.

Table I Condition of different capabilities combination

	Condition 
	beamCorrespondenceSSB-based-r16 and
beamCorrespondenceCSI-RS-based-r16 are not present

	beamCorrespondenceSSB-based-r16 is supported
	beamCorrespondenceCSI-RS-based-r16 is supported

	beamCorrespondenceWithoutUL-BeamSweeping is supported

	beam sweeping is not needed
	beam sweeping is not needed, SSB only side condition is used (can be extended to non-RRC_CONNECTED state, fine beam)
	beam sweeping is not needed, CSI-RS only side condition is used

	beamCorrespondenceWithoutUL-BeamSweeping is not present
(Need further verify tolerance)

	beam sweeping is needed
	beam sweeping is needed, SSB only side condition is used
	beam sweeping is needed, CSI-RS only side condition is used

	

	beamCorrespondenceDuringNon-RRC_CONNECTED
	Beam sweeping is not needed, rough beam



It is noted that even in RRC_CONNECTED state, beam correspondence without beam sweeping is not mandatory. Beam correspondence with assistant of beam sweeping is allowed to enable low-complexity UE.

Observation 3: The beam correspondence without beam sweeping is not mandatory even in RRC_CONNECTED state.

In the last meeting, we agreed that:

· There is no UL beam sweep for IA BC requirements
This means only beam correspondence without beam sweeping exist during initial access. Based on the same logic in RRC_CONNECTED state, the beam correspondence without beam sweeping during non-CONNECTED state is also not need to be mandatory. Take initial access as an example, the low-complexity UE still can finish the procedure by sending msg1 on each beam only if the latency is acceptable.

Proposal 3: The beam correspondence without beam sweeping during non-CONNECTED state should be optional.

Now, we can further discuss whether the same requirement can be applied to IA, CG-SDT, RA-SDT. Using the same idea as the previous analysis, we think the impact of hardware impairment and RSRP measurement accuracy for these procedures is similar, so the requirement can be same.

Proposal 4: The beam correspondence requirement can be same for CG-SDT, RA-SDT and initial access.

2.2 Necessity of RAR reception verification
Generally, there are two types of verification for beam correspondence. One is to verify whether the corresponding beam can meet the requirement autonomously which is already used for traditional beam correspondence. Another one is to verify the difference between Tx and Rx beam directly, but this method is inefficient because both Tx and Rx test procedure need to be performed which will enlarge the test time significantly, in addition, it is not easy to get the Rx beam performance.

Observation 4: RAR reception verification will enlarge the test complexity and test time significantly.

Proposal 5: No need to further verify the performance of RAR reception.

3. Conclusion
In this contribution, we provide our views on the requirement applicability for beam correspondence:
Observation 1: The beamCorrespondenceSSB-based-r16 and beamCorrespondenceWithoutUL-BeamSweeping can be extended to non-RRC_CONNECTED state if fine beam is also used.

Observation 2: The analysis of beam correspondence for fine beam in previous release cannot apply to rough beam directly. 

Observation 3: The beam correspondence without beam sweeping is not mandatory even in RRC_CONNECTED state.

Observation 4: RAR reception verification will enlarge the test complexity and test time significantly.

Proposal 1: The fine-beam based beam correspondence without beam sweeping during non-CONNECTED state can be verified in RRC_CONNECTED state through traditional requirement.

Proposal 2: A new capability, e.g., beamCorrespondenceDuringNon-RRC_CONNECTED, should be introduce to indicate whether beam correspondence with rough beam during non-CONNECTED state is supported.

Proposal 3: The beam correspondence without beam sweeping during non-CONNECTED state should be optional.

Proposal 4: The beam correspondence requirement can be same for CG-SDT, RA-SDT and initial access.

Proposal 5: No need to further verify the performance of RAR reception.
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