[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 107	R4-2308320
Incheon, KR, May 22 – May 26, 2023

Agenda item:	8.9.3
Source: 	Huawei, HiSilicon
Title: 	Discussion RRM requirements for FR1-FR1 NR-DC
Document for:	Discussion
1. Introduction
RRM requirements for FR1+FR1 NR-DC are missing in TS 38.133. The objective of defining corresponding requirements is included in Rel-18 WI [1] and further revised [2]. In last meeting, most issues are solved with agreements captured in [3]. In this paper, we further provide our views on the remaining issues.
2. Discussion
In last RAN4 meeting, most of the remaining issues were solved which are may for SCG activation. The agreements are summarized as follows:
	Issue 1-1-2: Requirements for RACH-less SCG activation (Tsearch)
GTW Agreements:
Requirements for RACH-less SCG activation (Tsearch)
· Define requirements for cases when 
· 4) Target PSCell is known and TCI is known
· Do not define requirements for other cases
· 1) Target PSCell is unknown but TCI is known
· 2) Target PSCell is unknown and TCI is unknown
· 3) Target PSCell is known but TCI is unknown
Candidate options:
For the case 4) when Target PSCell is known and TCI is known, requirements for RACH-less SCG activation for FR1+FR1 NR-DC can be:
· Option 1 (Xiaomi, Huawei, Nokia, Ericsson, OPPO): 
· If RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell.
· Option 2 (Apple, Ericsson, OPPO):
· If RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell.
· Add the side condition of Es/Iot>=-2dB to avoid the case that RLF or BF is detected during the SCG activation procedure.
· Option 3 (vivo):
· if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell.
· Add the ‘SNR of TCI state ≥ -3dB’ as the sub-condition of known TCI state for SCG Activations.
Tentative agreement for 2nd round:
Option 1

Issue 1-1-3: Requirements for RACH based PSCell activation
Candidate options:
· Option 1 (Nokia): Update the requirements:
· For RACH based PSCell activation, if the target cell is a known NR FR1 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR1 PSCell configured with bfd-and-RLM with value true and no RLM has occurred, then Tsearch = [1]* Trs ms, otherwise if Es/Iot ≥ -2 dB, then Tsearch = 3* Trs ms.
· Option 2: Follow previous agreements:
· For RACH based PSCell activation, if the target cell is a known NR FR1 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR1 PSCell and Es/Iot ≥ -2 dB, then Tsearch =3* Trs ms.
Tentative agreement for 2nd round: 
Option 2
Issue 1-1-4：Whether to jointly define SCG activation delay in R18 WI and R17 maintenance
Tentative agreement for 1st round：
RAN4 update the requirements for SCG activation delay for FR1+FR1 NR-DC in R18 if further progress achieved in R17 SCG activation delay requirement. 


 
Based on the discussion in last meeting, there are following two pending issues to be clarified:
	Issue 1-1-5: Whether to indicate the beam failure during SCG activation procedure
Candidate options:
· Option 1 (Apple): UE report beam failure of the PSCell during PSCell activation (after receiving the SCG activation message)
· Option 2 (vivo): Deprioritize this issue due to a corner case when BFD happens during activation procedure
· Option 3 (Apple, OPPO, Ericsson): Ask RAN2 for clarifications
Tentative agreement for 2nd round: 
Need further check and come back in next meeting.

Issue 1-1-1: General aspects related to BFD and RLM
Candidate options:
· Option 1: 
· A UE which has not detected either BFD or RLF on the deactivated PSCell, need no additional measurements at PSCell activation.
· A UE which has detected either BFD or RLF on the deactivated PSCell is allowed additional measurements at PSCell activation.
· Option 2: If UE has detected either BFD or RLF on the deactivated PSCell for RACH-less SCG Activation, UE fall back to RACH based activation.



From our understanding, the related scenarios can be summarized into following 4 case in Table I.
Table I. RLF/BF happen before/after SCG activation
	
	Before SCG activation command
	After SCG activation command

	RLF happens
	Report SCGFailureInformatio
	Report SCGFailureInformatio
suspend SCG transmission

	BF happens
	Report SCGFailureInformatio
	Report SCGFailureInformatio
RACH-based



When RLF or BF happens before SCG activation, there is no doubt that UE shall initiate SCG failure procedure as required in TS 38.331. However, companies think that the highlighted part is not clear about whether UE shall also indicate SCGfailure during SCG activation period defined in RAN4 spec. 
	[bookmark: _Toc60776949][bookmark: _Toc115428680]5.7.3	SCG failure information
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Figure 5.7.3.1-1: SCG failure information
The purpose of this procedure is to inform E-UTRAN or NR MN about an SCG failure the UE has experienced i.e. SCG radio link failure, beam failure of the PSCell while the SCG is deactivated, failure of SCG reconfiguration with sync, SCG configuration failure for RRC message on SRB3, SCG integrity check failure, and consistent uplink LBT failures on PSCell for operation with shared spectrum channel access.

Upon initiating the procedure, the UE shall:
1>	if the procedure was not initiated due to beam failure of the PSCell while the SCG is deactivated:
2>	suspend SCG transmission for all SRBs, DRBs and, if any, BH RLC channels;
2>	reset SCG MAC;




From our understanding, RLF and BF shall be considered separately. For RLF, UE shall also indicate SCGfailure to tell NW about the RLF no matter whether it is before/after/during SCG activation, since the information is essential to NW. And when RLF happens, UE shall suspend all transmission which means the SCG activation procedure is stopped. 
Observation 1: When RLF happens during SCG activation procedure, UE shall indicate SCG failure to NW, and the SCG activation is stopped.
When beam failure happens during SCG activation procedure, it is specified in TS 38.321 that UE shall initiate RACH-based procedure.
	1>	if upper layers indicate that SCG is activated:
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount for the PSCell or the timeAlignmentTimer associated with PTAG is not running:
3>	indicate to upper layers that a Random Access Procedure (as specified in clause 5.1.1) is needed for SCG activation.
2>	else:
3>	activate the SCG according to the timing defined in TS 38.133 [11] for direct SCG activation.




For this case, current RRM requirement for RACH-based PSCell activation can apply. Companies raised the question that whether UE shall/allowed to initiate SCG failure to NW. From our understanding, it is rather a corner case to be considered where BF happens within the period from SCG activation command to first PUSCH/PUCCH transmission. From our understanding, different from RLF case as mentioned above, it does not give much assistant information to NW since UE will initiate RACH anyway. But it does no hard to allow UE to report the beam failure to NW.
Observation 2: When BF happens during SCG activation procedure, UE will initiate RACH procedure. Whether the SCG failure for BF is transmitted or not is not essential.
Then, for the remaining issue, If UE has detected BFD on the deactivated PSCell for RACH-less SCG Activation, UE fall back to RACH based activation.
Proposal 1: If UE has detected BFD on the deactivated PSCell for RACH-less SCG Activation, UE fall back to RACH based activation as required in TS 38.321, and no impacts on RRM requirements.
Proposal 2: It is a corner case when beam failure happens the PSCell during PSCell activation, and whether to report beam failure can be up to UE implementations.
3. Conclusions
Observation 1: When RLF happens during SCG activation procedure, UE shall indicate SCG failure to NW, and the SCG activation is stopped.
Observation 2: When BF happens during SCG activation procedure, UE will initiate RACH procedure. Whether the SCG failure for BF is transmitted or not is not essential.
Proposal 1: If UE has detected BFD on the deactivated PSCell for RACH-less SCG Activation, UE fall back to RACH based activation as required in TS 38.321, and no impacts on RRM requirements.
Proposal 2: It is a corner case when beam failure happens the PSCell during PSCell activation, and whether to report beam failure can be up to UE implementations.
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