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1. Introduction
Scope of R18 further enhancement on measurement gaps has been widely discussed. The initial scope can be found on thread RAN95e-RAN4-R18Prep-03, which is duplicated here for information:
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or multiple concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MGs and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is a pre-configured gap)
· Case 2: NCSG and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is NCSG)
· Note: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed in WI phase
[bookmark: _Hlk95412263]
(2) Define RRM requirements for measurement without gaps for the following cases
· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]
i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed
ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. [Inter-RAT LTE measurement]



Besides, the following candidate objectives are de-prioritized due to limited capacity:
	· De-prioritized objectives
· 3.2. Per-FR gap capability indication enhancements
· 3.4. MG sharing enhancement
· 3.6. Enhancements for pre-configured MG
· 3.8. Dynamic activation and switching of the MG pattern for different applications
· 3.9. Allow UE to report NCSG capability based on its active serving cells
· 3.10. Further enhancement on Pre-MG, NCSG and concurrent gaps
· 3.11. MG enhancement for other R17 features
· 3.12. Concurrent gap for DC
Note: Objective 3.10 - additional discussion on leftover issues can take place after Rel-17 MG Enhancements WI completion



In this contribution, we further analyze the scope and provide updated priority for objectives accordingly.
2. Discussion
The first objective regarding RRM requirements for joint operations among Pre-MG, NCSG and concurrent gaps got support from almost all companies.
The second objective regarding NeedForGap becomes less attractive as R17 NCSG becomes stable. In our view, functionality of NeedForGap has already been covered by NCSG. For a given BC, UE would indicate {gap, no-gap} via NeedForGap for each target band. While in NCSG UE would indicate ‘no-gap-no-ncsg’, ’ncsg’ and ‘gap’ for each target band. Apparently NCSG is a superset of NeedForGap. Besides, the reporting granularity and procedure of NCSG and NeedForGap are the same. After receiving inquiry from NW for a given BC, UE would report whether and what kind of gap is needed for measuring each target band. From UE implementation point of view, complexity of supporting NeedForGap and NCSG are same as well. The common assumption is that UE may use some spare RF chain/BB resource to conduct measurement while keeping data transmission/reception with serving cells.
[bookmark: _Ref97669468]Observation 1: NCSG is a superset of NeedForGap.
Another aspect is about workload. Some company mentioned that most of requirements defined for NCSG can be used as a starting point. This may be true. However, according to previous discussion it seems no common understanding on whether interruption and scheduling restriction is needed when UE reports “no-gap”. If interruption/restriction is allowed, where and how long the interruptions/restriction shall be needs further study. For example, there is no “measurement length” concept in NeedForGap, which is essential for scheduling restriction requirements.
[bookmark: _Ref97669473]Observation 2: requirements for NCSG cannot be directly reused for NeedForGap.
Therefore, we don’t see necessity for 3GPP to spend effort to develop requirements for a subset of functionalities of NCSG in R18.
[bookmark: _Ref97669481]Proposal 1: more justification is needed before 3GPP spends effort on NeedForGap RAN4 requirements.

Given that there are 18 months for R18 core part and only two objectives are prioritized, we think there is still room to consider some other objectives as well, if time allows. E.g. start from 2nd phase of WI. Besides these two objectives, there are also some other candidate objectives marked as “de-prioritized objectives”
	· De-prioritized objectives
· 3.2. Per-FR gap capability indication enhancements
· 3.4. MG sharing enhancement
· 3.6. Enhancements for pre-configured MG
· 3.8. Dynamic activation and switching of the MG pattern for different applications
· 3.9. Allow UE to report NCSG capability based on its active serving cells
· 3.10. Further enhancement on Pre-MG, NCSG and concurrent gaps
· 3.11. MG enhancement for other R17 features
· 3.12. Concurrent gap for DC
Note: Objective 3.10 - additional discussion on leftover issues can take place after Rel-17 MG Enhancements WI completion


The one we would like to highlight is 3.10 - further enhancement on Pre-MG, NCSG and concurrent gaps. We were one of the proponents who support this objective. We continue supporting this, which can include R17 leftover and potential new enhancement. R17 MG enhancement leftover becomes clearer since the core part of R17 MG enhancement is completed. Here we list several topics which received support from several companies, which somehow fail to be introduced in R17 due to limited timeline.
· Support of Pre-MG, NCSG and concurrent gaps in MR-DC
· Fast Pre-MG activation/deactivation w/o BWP switching. Note it has already been supported in R17 Positioning. We believe it is beneficial to extend it to cover legacy measurement.
· Gap sharing in case of overlapping
· NCSG for CSI-RS based inter-freq measurement 
Besides, we are also interested in 3.11 - MG enhancement for other R17 features. There are several potential combinations among R17 MG enhancement and other R17 feature, such as MUSIM, RedCap, NTN and Positioning. Take MUSIM for example, one attractive combination is NCSG + MUSIM gap. It could be practical implementation for UE to use a spare RF chain for network B operation, which makes NCSG possible. According to R17 MUSIM RAN4 discussion, one of the major concern on this feature is the negative impact on network A, especially when discussing the gap pattern with long MGL.
[bookmark: _Ref97669485]Proposal 2: the following two objectives can be considered in the 2nd phase of WI, e.g. starting from Q1 2023:
· Further enhancement on Pre-MG, NCSG and concurrent gaps
· MG enhancement for other R17 features

3. Conclusion
In this contribution, we provide further discussion on scope of R18 further enhancement on measurement gaps. After discussion the following conclusions are provided:
Observation 1: NCSG is a superset of NeedForGap.
Observation 2: requirements for NCSG cannot be directly reused for NeedForGap.
Proposal 1: more justification is needed before 3GPP spends effort on NeedForGap RAN4 requirements.
Proposal 2: the following two objectives can be considered in the 2nd phase of WI, e.g. starting from Q1 2023:
· Further enhancement on Pre-MG, NCSG and concurrent gaps
· MG enhancement for other R17 features
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