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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.

· 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 this contribution we initiate discussion on Rel-18 UE beam correspondence requirements for RRC_INACTIVE and initial access based on the above-mentioned objectives. Since testing aspects are highly related to what requirements are defined and how, we see that it is best to start RAN4 discussions from the UE requirement aspects for RRC_INACTIVE and initial access. Study on potential testability aspects like test time could start when the basic directions for the requirements are agreed.
2. Discussion
The objectives of the Rel-18 WID in [1] define that UE beam correspondence requirements for RRC_INACTIVE and initial access will be specified using SSB-based beam correspondence and without UL beam sweeping. This means that UEs need to support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 UE capabilities. 

Observation 1: For supporting new UE beam correspondence requirements for RRC_INACTIVE and initial access UE needs to support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 UE capabilities

The current UE beam correspondence requirements are specified in RRC_CONNECTED without DRX operations. Both RRC_INACTIVE state and IDLE mode, where initial access is done, are UE power saving modes where typically longer DRX cycles are also used. This means that e.g. UE measurements including DL measurements for beam correspondence may be less frequent than in RRC_CONNECTED due to DRX operations. To ensure that UE is able to perform beam correspondence in practical deployments for SDT in RRC_INACTIVE and initial access in IDLE mode it is important to define requirements and related test cases with DRX operations by including DRX cycles to the requirements and test cases. 
Proposal 1: Define DRX cycles for UE beam correspondence requirements for RRC_INACTIVE and initial access in IDLE mode to ensure that UE performs beam correspondence well also in these UE power saving modes.
The WID objectives define that for RRC_INACTIVE UE beam correspondence requirements should be specified at least requirements for Random Access SDT and Configured Grant SDT but transmissions within RRC inactive are not precluded. In our view requirement development for RRC_ACTIVE could be started by using Random Access SDT and Configured Grant SDT. Once these cases are completed UE requirements could be extended to other cases as well if the WID timeline and TUs allow. 
For RRC_INACTIVE the existing SSB based UE beam correspondence requirement scenarios can be utilized with some updates like changing RRC state from RRC_CONNECTED to RRC_INACTIVE, defining range of supported DRX cycles for RRC_INACTIVE beam correspondence requirements and using Random Access SDT and Configured Grant SDT for UL transmission. 
Similarly, as in the current UE beam correspondence requirements the UE needs to meet minimum peak EIRP requirements and spherical coverage requirements in RRC_INACTIVE using the RRC_INACTIVE related side conditions defined for SSB based beam correspondence. The final requirement numbers for peak EIRP and spherical coverage need to be validated and decided once the other assumptions are clear. 
Proposal 2: Reuse the existing SSB based UE beam correspondence requirement scenarios for RRC_INACTIVE with some updates in the assumptions (e.g. RRC_INACTIVE, DRX cycles for DRX operations and Random Access SDT and Configured Grant SDT for UL transmission)
According to the WID objectives UE beam correspondence requirements for initial access in IDLE mode may be limited to spherical coverage requirements. Therefore, it would be best to start with spherical coverage requirements and consider other requirements like minimum peak EIRP requirements only after completing spherical coverage requirements if time and time units allow. As already discussed, DRX operations and range of DRX cycles should be specified for beam correspondence requirements for initial access in IDLE mode to ensure that UE performs beam correspondence well while using DRX operations for UE power saving e.g. by doing less frequent DL SSB measurements. The WID objectives also define that initial access requirements should at least be defined for msg1 in RACH procedure. Like for the other cases it would be best to start with msg1 and extend to other cases like msg3 only if time and TUs allow after completing the msg1 requirements. For most parts also SSB based UE beam correspondence requirement scenarios can be utilized for defining UE beam correspondence requirements for initial access but updating the assumptions IDLE mode, DRX operations with ranges od DRX cycles, UL transmission using msg1 in RACH procedure and at least initially limiting requirements to spherical coverage only.
Proposal 3: Reuse the existing SSB based UE beam correspondence requirement scenarios for initial access in IDLE with some updates in the assumptions like IDLE mode, DRX cycles for DRX operations, UL transmission using msg1 in RACH procedure and only defining requirements for spherical coverage.
3. Conclusions

In this contribution we have initiated discussion on Rel-18 UE beam correspondence requirements for RRC_INACTIVE and initial access. Since testing aspects are highly related to what requirements are defined and how, in our view it is best to start RAN4 discussions from the UE requirement aspects like requirement scenarios, definitions and assumptions for RRC_INACTIVE and initial access in IDLE mode. Study on potential testability aspects like test time could be started once the main requirement assumptions are clear. In the contribution we make the following observations and proposals:
Observation 1: For supporting new UE beam correspondence requirements for RRC_INACTIVE and initial access UE needs to support both beamCorrespondenceWithoutUL-BeamSweeping and beamCorrespondenceSSB-based-r16 UE capabilities

Proposal 1: Define DRX cycles for UE beam correspondence requirements for RRC_INACTIVE and initial access in IDLE mode to ensure that UE performs beam correspondence well also in these UE power saving modes.

Proposal 2: Reuse the existing SSB based UE beam correspondence requirement scenarios for RRC_INACTIVE with some updates in the assumptions (e.g. RRC_INACTIVE, DRX cycles for DRX operations and Random Access SDT and Configured Grant SDT for UL transmission)
Proposal 3: Reuse the existing SSB based UE beam correspondence requirement scenarios for initial access in IDLE with some updates in the assumptions like IDLE mode, DRX cycles for DRX operations, UL transmission using msg1 in RACH procedure and only defining requirements for spherical coverage.
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