3GPP TSG-RAN WG4 Meeting # 108 	R4-2313050
[bookmark: _Hlk134889839]Toulouse, France, August 21st – 25th, 2023
Agenda Item: 8.9.2.3
Source: MediaTek Inc.
Title: Discussion on case 2 requirements (NCSG and concurrent MG)
Document for: Discussion 	
1 Introduction
In existing Rel-15/16 NR, two measurement gaps have been identified, which are per-UE and per-FR measurement gap. Later in Rel-17 NR, three measurement gap enhancement have been considered, which are: (i) pre-configured MG pattern(s) per configured BWP (fast MG configuration), (ii) multiple concurrent and independent MG patterns, and (iii) network controlled small gap (NCSG). Now in Rel-18, further work objective to enhance the existing measurement gap is agreed on, which is ‘Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG’, given in the revised work item description (WID) [1] as below:
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· [bookmark: _Hlk114141673]Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]
· Define requirements only for the following two cases for UE configured with:
· [bookmark: _Hlk95478656]Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)
· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)
· Note 1: This WID does not include any inter-working with MUSIM gaps


In the previous RAN4 107 meeting, the issues are captured in the way forward (WF) [2]. The analysis and discussion on the issues from the WF are provided in the next section. 
2 Discussion 
From the WF, the issues are for: (i) UE capabilities, (ii) other Rel-17 rules, and (iii) requirements. 

Discussion on general issues
Issue on definition: RAN4 needs to define the new Rel-18 NCSG requirements in the TS 38.133 specification to differentiate this from Rel-17 NCSG and Rel-17 concurrent MG. Therefore, RAN4 shall define the requirements of concurrent MG with NCSG as: ‘Concurrent MG with NCSG’.
Proposal 1: [bookmark: _Ref142559384]RAN4 shall define the new Rel-18 requirements in TS 38.133 of concurrent MG with NCSG as: ‘Concurrent MG with NCSG’.

The open issues of UE capabilities are given as:
	Sub-topic 4-2: Parallel measurements for NCSG + NCSG
Issue 4-2-4: [Case 2] Whether to consider a new capability for NCSG + NCSG in an FR
< Way forward >: 
· UE capabilities can be discussed at later stage. Keep FFS for now.
Issue 4-6-2: [Case 2] Case 2 is subject to UE capability ncsg-MeasGapPerFR-r17? (New issue)
< Way forward >: 
· In case 2 NCSG and conMG, the support of gap combinations in TS 38.133 table 9.1.8-1 should be subject to UE capability ncsg-MeasGapPerFR-r17.



Issue on UE capability for Type-2 MG + NCSG: The existing signalling capabilities from Rel-17 support NCSG in an FR as in ‘NeedForGapNCSG’, which allows the UE to support a single NCSG in an FR. While concurrent MG is supported in a different UE capability ‘concurrentMeasGap-r17’, which allows two Type-2 MG to be supported in the same FR. Yet, there is no existing signalling that allow the mix of Type-2 MG with NCSG in the same FR. Therefore, RAN4 shall define a new UE capability to support concurrent MG with NCSG. 
Proposal 2: [bookmark: _Ref142488692]RAN4 shall support a UE capability for the scenario of Concurrent MG with NCSG in an FR and send an LS to RAN2 to ask them to define the signalling capability.

[bookmark: _Hlk127348068]Furthermore, on issue of UE capability for NCSG + NCSG: In the meeting RAN4#105, RAN4 agreed to consider the scenario of NCSG + NCSG in an FR. However, it was also mentioned during the discussion that the necessity to introduce this scenario is not high. This is because NCSG can be seen as a supplement to traditional MG and it is expected to have gap as common case. Besides, it is common in RAN4 to introduce a UE capability when there is a feature with tight requirements that normal UE cannot achieve or a feature that is not typical for all NR UE. Therefore, RAN4 should support this with UE capability (i.e. it is left to the UE implementation). Furthermore, the use of NCSG + NCSG scenario is different than the scenario of NCSG + type-2 MG, hence, RAN4 should define two separate capabilities to indicate the support of these two scenarios.
Proposal 3: [bookmark: _Ref118740573]RAN4 shall support two separate UE capabilities for the scenarios of (i) NCSG + NCSG in an FR, and (ii) Type-2 MG + NCSG in an FR.

Discussion on other Rel-17 rules to be revisited
The open issues are given as:
	Issue 4-4-1: [Case 2] Potential changes for NCSG upon SCell activation
< Agreements from meeting RAN4#106-bis-e >: 
· UE behavior for deactivated SCell measurements with NCSG in Case 2 is FFS
· Option 1: Legacy UE behavior (i.e. UE measures the deactivated SCell outside of MG)
· Option 2: When the SCell is deactivated, the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped.
< Agreements from online session >: 
· Option 1: 
· UE measures the deactivated SCell outside of MG
· Option 2: 
· When the SCell is deactivated, the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped with NCSG.
· FFS whether a new indication shall be introduced enable support of NCSG for deactivated SCell only.
< Agreement >: 
· Align the understanding of Rel-17 UE behaviours
· Only up to 1 NCSG can be configured. All activated Scell MOs are implicitly associated to the NCSG
· In the dynamic UE capability signalling, there is no separate indication for activated/deactivated serving cells. This implies UE only indicate the capability if it supports all scenarios, including
· deactivated Scell
· activated Scell but SSB not in active BWP
· Understanding to be clarified:
· Will all deactivated Scell be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG?
· New in Rel-18
· When Type-2 MG and NCSG are both configured, some serving cell MOs may associated to the NCSG and some are not.
· Question 1: What is the expected UE behaviour (assume SMTC partially overlapped with NCSG)
· Option 1: skip gap association, all deactivated Scells are measured within NCSG. (This implies some new rule to override the existing gap association rule)
· Option 2: Still follow the gap association, i.e., (This implies we follow Rel-17 gap association rule)
· Deactivated Scell MO associated with NCSG is measured within NCSG
· Deactivated Scell MO not associated with NCSG is measured outside NCSG
· Question 2: Whether additional UE capability indication is needed


Issue 4-4-1: 
[Understanding to be clarified]: In Rel-17, a deactivated SCell is performed in NCSG provided that the UE has capability report of ‘intraFreq-needForNCSG’. This implies that deactivated SCell MO associated with NCSG in measured with NCSG, while other deactivated SCell MO not associated with NCSG are measured outside NCSG. Then, after the SCell activation and the SSB is not in the active BWP the UE can still use NCSG. 
Besides, the motivation to measure activated SCell associated with NCSG using MG after the SCell being activated is not clear. 
Proposal 4: [bookmark: _Ref127438478]RAN4 shall reuse the Rel-17 association rule, which is using NCSG for deactivated and to continue using NCSG after SCell is activated.

Discussion on others
[bookmark: _Ref115278257]The open issues are given as:
	Issue 4-6-1: [Case 2] Per FR PRS gap (New issue)
< Way forward >: 
· Discuss whether per FR PRS gap should be considered in case 2 NCSG and conMG.


Issue 4-6-1: RAN4 support the following scenarios: (i) Type-2 MG + NCSG, (ii) NCSG + NCSG. Given that NCSG requirements doesn’t support measuring PRS then scenario (ii) is not supported. Yet, for scenario (i) the UE can still used Type-2 MG (but not NCSG) for measuring PRS gap as per FR.
Proposal 5: [bookmark: _Ref142488715]The UE can use Type-2 MG in concurrent MG with NCSG (case 2) as PRS gap per FR.
3 Summary
In this contribution, discussion on NCSG and concurrent MG is provided, and we have the following proposals: 
Proposal 1: RAN4 shall define the new Rel-18 requirements in TS 38.133 of concurrent MG with NCSG as: ‘Concurrent MG with NCSG’.
Proposal 2: RAN4 shall support a UE capability for the scenario of Concurrent MG with NCSG in an FR and send an LS to RAN2 to ask them to define the signalling capability.
Proposal 3: RAN4 shall support two separate UE capabilities for the scenarios of (i) NCSG + NCSG in an FR, and (ii) Type-2 MG + NCSG in an FR.
Proposal 4: RAN4 shall reuse the Rel-17 association rule, which is using NCSG for deactivated and to continue using NCSG after SCell is activated.
Proposal 5: The UE can use Type-2 MG in concurrent MG with NCSG (case 2) as PRS gap per FR.
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