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1. Introduction
In RAN4 #103e meeting, the WF[1] for SDT RRM was agreed, but there are still some open issues not fully addressed as followings,
	Issue 1-4-4: Can NW configure CG-SDT resources candidate associated to each CG-SDT occation for NR-U?
· Proposals
· Option 1: Yes
· Option 2: No
Agreement:
This has not been discussed, and may require more time. The issue is closed in this meeting.
Issue 1-4-5: If the answer to Issue 1-4-4 is Yes, and if UE pass TA validation but CG-SDT is not performed due to LBT failure by UE, can the UE attempt to transmit the same data at the next CG-SDT resource candidate without perform TA validation?
· Proposals
· Option 1: Yes
· Option 2: No
Agreement:
This has not been discussed, and may require more time. The issue is closed in this meeting.
Issue 1-4-6: In RAN4 understanding, for UE performing Rx beam sweeping, the UE should select the largest RSRP value from multiple measured samples from Rx beam sweeping for the same SSB to perform TA validation. Should this be captured into specs?
· Option 1: Yes
· Option 2: No
2nd round discussion:
No consensus reached. Moderator suggests to continue discussion in the next meeting and focus on other more important issues in this meeting.
Agreement: Further discuss in next meeting
Issue 3-1-3: Since RAN2 refers to RAN4 specs, update the T1 definition in order to resolve inconsistency on the T1 definition between RAN2 and RAN4 as:
Agreement: 
· When changing from RRC Connected to RRC Innactive, T1 whould be the time when RRCRelease with CG-SDT configuration suspendConfig is received
· If TAC command is received while in RRC Innactive, T1 is the time when the latest MAC CE TA command is received
· Further discuss below:
· [If TAC command is not received while in RRC Innactive, T1 is the time when the latest RRCRelease is received]



In this contribution, we discuss the above open issues for NR SDT RRM.
2. Discussion 
Based on the open issues from last RAN4 meeting, followings are three topics to discuss.
SDT in NR-U
In WID of R17 SDT RP-212594, it was defined that,
	No new RRC state should be introduced in this WID. Transmission of small data in UL, subsequent transmission of small data in UL and DL and the state transition decisions should be under network control.
Focus of the WID should be on licensed carriers and the solutions can be reused for NR-U if applicable. 
Specify configuring of SRB1 and SRB2 for small data transmission in RRC_INACTIVE state by reusing the framework for DRBs. 



So, the SDT RRM requirement shall focus on licensed carrier. However, if companies are interested to define SDT RRM requirement for NR-U, we can also compromise to that scenario. In last meeting, the issue 1-4-5 was if UE pass TA validation but CG-SDT is not performed due to LBT failure by UE, can the UE attempt to transmit the same data at the next CG-SDT resource candidate without perform TA validation. Our understanding is the TA validation is needed for initial transmission of SDT, and therefore the deferred SDT transmission after LBT failure shall also needs TA validation; otherwise, if UE encounters with the consistent LBT failures on initial SDT transmission, the TA for first valid SDT transmission will be wrongly used (original TA validation is out of data) without new TA validation. But UE only needs to perform RSRP2 at a new T2’ measurement to compare with the stored RSRP1 at T1’, as shown in the following figure 1.
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Figure 1. TA validation when SDT transmission is delayed by LBT failure

Proposal 1: If RAN4 agrees to specify NR-U SDT RRM requirement: If UE passes TA validation but CG-SDT is not performed due to LBT failure by UE, the UE can transmit the same data at the next CG-SDT resource candidate with performing new RSRP2 measurement for TA validation.

For TA validation, the UE needs to check if the RSRP variance is changed much or not, i.e., to make sure the TA is not changed much. Firstly, we shall avoid that the UE rotation (the Rx beam gain change) impact the TA validation result, that is, even though UE is rotated, as long as the RSRP measurement is based on the best Rx beam for each beam sweeping set, the delta between RSRP1 and RSRP2 can still represent the TA variance without beam gain impact, as shown in figure 2. Secondly, in our understanding, there is no limitation that RSRP1 and RSRP2 must be measured on the SSB with same index. RAN1 agreed a subset of SSBs are used for RSRP measurement during TA validation, so Tx beam shall not be fixed in our view, there is nowhere to limit that UE can only do RSRP comparison between SSBs with same index/Tx-beam. Technically, TA validation is to verify the TA change, but if UE is move on a circle centered at gNB, the TA won’t change while SSB Tx beam might be changed, like in the following figure 3. In figure 3 example, if RSRP1 and RSRP2 must be on the SSB with same index, then it’s likely to fail the TA validation.
Proposal 2: For TA validation, if UE needs to filter RSRPs and Rx beam sweeping is performed, UE should select the largest RSRP from each Rx beam sweeping set then filter.

Proposal 3: For TA validation, the RSRP1 and RSRP2 should be determined based on the strongest SSB (Tx beam), and the SSB for RSRP1 and RSRP2 determination can be different.
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Figure 2. example of Rx beam selection for TA validation (using 4 Rx beams and 2 samples filtering as example)
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Figure 3. example for Tx and Rx beam change for TA validation but TA is not changed

T1 definition
In last meeting, it was agreed that,
· When changing from RRC Connected to RRC Inactive, T1 would be the time when RRCRelease with CG-SDT configuration is received
· If TAC command is received while in RRC Inactive, T1 is the time when the latest MAC CE TA command is received
The main rationale is UE would use the TA associated with RSRP1 for the SDT transmission, that is, if UE updated TA by MAC CE during Inactive state but the RSRP1 is still measured on timing point of RRC release command, the RSRP1 may pass the TA validation but the applied TA value from last MAC CE may be quite different from the UE real expected Tx timing for SDT transmission. Since UE may still keep autonomous timing adjustment from time to time, if no TAC command is received during the RRC Inactive state, the T1 timing can be the timing of when latest RRC release is received, e.g., from Inactive to Inactive, rather than using the timing of when the original RRC release is received.
Proposal 4: If TAC command is not received while in RRC Inactive, T1 is the time when the latest RRCRelease is received.
3. Conclusion
In this contribution, we discuss the above open issues for NR SDT RRM.
Proposal 1: If RAN4 agrees to specify NR-U SDT RRM requirement: If UE passes TA validation but CG-SDT is not performed due to LBT failure by UE, the UE can transmit the same data at the next CG-SDT resource candidate with performing new RSRP2 measurement for TA validation.
Proposal 2: For TA validation, if UE needs to filter RSRPs and Rx beam sweeping is performed, UE should select the largest RSRP from each Rx beam sweeping set then filter.
Proposal 3: For TA validation, the RSRP1 and RSRP2 should be determined based on the strongest SSB (Tx beam), and the SSB for RSRP1 and RSRP2 determination can be different.
Proposal 4: If TAC command is not received while in RRC Inactive, T1 is the time when the latest RRCRelease is received.
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