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1. [bookmark: _Ref165266342]Introduction
According to the WF agreed in RAN4 #98bis-e [1], agreements were made in the following aspects.
Table 1 Agreements
	The use cases of NR NCSG can be
Eliminate/reduce interruption rate and interruption length/duration due to measurements on [deactivated Scell, Scell with dormant BWP or unused RF chain
Per-CC gap is not considered for NCSG
NCSG patterns shall be defined for both synchronous and asynchronous operations
Only NW explicit configuration for NCSG is considered in Rel17
Support both per FR and per UE NCSG patterns in Rel17


To continue the discussion of core requirements, we share further views on the critical remaining open issues and FFS’ in the next section. 
2. Discussions
2.1 Scenarios and use cases
Table 2 FFS additional use cases
	The use cases of NR NCSG can be
FFS on 
intra-frequency measurements with MG, 
inter-frequency measurements with MG, 
inter-RAT measurements,


One FFS issue in the WF is about whether the use cases of NR NCSG can be adopted for replacing MG based intra/inter/IRAT measurements. As it is agreed NCSG shall be explicitly configured in R17, this means legacy MG may not be configured if NCSG is configured. Then UE interprets the measurement shall be performed via NCSG. 
Although it is possible that for intra and/or inter-frequency measurements, mechanisms other than employing the unused RF chain may be assumed and thus less VIL interruption time is needed, for accomodating various use cases, NCSG design shall be defined based on the worst case for supporting the measurement on the deactivated SCell. We thus propose,
Proposal1: NCSG aims to avoid gaps by network configuring short interruptions, so it can be used to replace MG based measurements.
Proposal2: NCSG design still assumes the worst scenario of planned use cases as the baseline for defining the pattern and requirements. 
2.2 NCSG pattern
Table 3 FFS in NCSG pattern
	The NCSG gap patterns are defined based on the absolute RF retuning time or not? 
Option 1: NO, based on a generic interrupted duration [FFS] 
Option1-1: ML=MGL-VIL1-VIL2
Option1-2: ML=legacy MG window length
Option 2: Yes, based on the RF retuning time (RRT). ML=MGL-RRT1-RRT2
FFS on the length of RRT


As in table.3, one critical issue to design the NCSG pattern is what shall be the assumption for determining the time duration of VIL. Since we have proposed in Proposal2, Option1 is consistent with the agreed use case of measuring on deactivated SCCs and the existing RAN4 requirements for the interruptions are 1ms for FR1 victim cell and 0.75ms for FR2 vitim cell respectively in 8.2.2.2.3. Based on this observation, we further propose,
Proposal3: VIL time shall be based on the existing interruption requirements for measuring deactiactived SCell.
With the proposal3 favoring option1, we feel it necessary to revisit option1-1 versus option1-2. One potential issue of option1-1 is that the time of ML is reduced due to longer VIL time. Thus when NCSG is employed to replace the legacy MG, it shall be recognized that resulted ML could be shorter than the SMTC window duration. By contrast, an alternative principle in Option1-2 is to ensure ML is the same as the legacy measurement length of 5ms for FR1 and 5.5ms for FR2 and allow (ML+VIL1+VIL2) > MGL
Proposal4: RAN4 to discuss which principle to follow and determine the ML i.e. ML=MGL-VIL1-VIL2 v.s. ML=legacy MG window length.
In our understanding, the discussion on the VIL time duration aims to derive the number of interrupted slots eventually. If RAN4 companies can manage to agree on the number of interrupted slots, it may not be necessary to agree on whether to introduce the term of RF returning time.
Proposal5: RAN4 may directly agree on the number of interrupted slots for VIL1 and VIL2 and skip the discussions on choice of VIL time duration.
2.3 RRM requirements
2.3.1 Interruptions
Table 4 FFS on Interruption requirements
	FFS on Interruption requirements
Option 1: The interruption requirements in TS38.133 and TS36.133 shall be revisited 
Option 2: Existing interruption requirements for SCell activation/deactivation can serve as starting point for the study of VIL requirements
Option 3: the interruption is proposed as following
[image: ]
Option 4: RAN4 to further discuss the condition, capability and impacts to measurement requirements for UE to use NCSG to control interruptions due to measurement on deactivated SCC or Scell in dormancy


In the discussion for interruption requirements, a few options were offered in table.4. Option3 is aligned with the principle of Option2, which can be a starting point for defining the actual number of interrupted slots by assuming the same equivalent time in the scenario of measuring on deactivated SCC. As such we propose,
Proposal6: Translate 1ms(FR1) and 0.75ms(FR2) into the number of interrupted slots for defining the interruption requirements for the synchronous case and one more slot is added for asychrnous case.
2.3.2 CSSF
When NCSG is configured, data transfer on the serving cell can maintain while measurement can be performed on deactivated SCell or via a spare RF chain. Additional question would be whether it is expected for UE to measure the active serving cell during the ML simultaneously. As this could imply a more enhanced UE capability to monitor more than one layers, it is recommended to assume only one layer can be measured for each NCSG occasion. Then the CSSF within the MG could be reused accordingly.
Proposal7: Support only one layer can be measured for each NCSG occasion, which is the assumption for deriving CSSF.
2.4 Applicability
The following table further lists the FFS issues related to applicability.
	1. FFS on whether NCSG can be configured simultaneously with legacy gap pattern
Option 1. Yes.
FFS on how to apply the measurement requirements (e.g. CSSF) under this assumption
Option 2. In the first phase of the WI , No
FFS on how to apply the measurement requirements (e.g. CSSF) under this assumption
2. FFS on RF combination limitation
Option 1. UE is not expected to measure 2 inter-freq/RAT layers in parallel even if UE reports the support of NCSG to both corresponding bands
Others
3. FFS on Rx beam limitation
Option 1. : NW needs to be informed that the inter-frequency measurements with NCSG is CBM or IBM with serving cells in FR2.
Option 2: NCSG in FR2 should be deprioritized in current stage.
Others
4. FFS on scheduling and measurement restriction
Option 1: When NCSG is configured then during the ML the existing scheduling restriction requirements defined in TS 38.133 shall also apply
Others


For #1 FFS, at least when moving to the 2nd stage of the MG enhancement to have NCSG and legacy MG both configured via multiple independent gaps, it may be possible to expect both types of gaps simultaneously configured. So for forward compatibility, it can be supported.
Proposal8: NCSG can be configured concurrently with legacy MG in the context of multiple concurrent and independent gaps.
Option1 for #2 FFS is also preferred to simplify the discussions, which is in line with the same rationale in 2.3 for CSSF.
For FR2, existing scheduling restrictions in 9.2.5.3.3 may be leveraged and extended to the use case of measuring inter-frequency measurements via NCSG. Therefore, it is suggested to discuss,
Proposal9, RAN4 to discuss if existing scheduling restrictions of 9.2.5.3.3 for measurement on FR2 intra-frequency cell shall be extended for the use case of measurement on intra- or inter-frequency cell via NCSG instead of legacy MG.
3. Conclusion
In this paper, we share futher views on key issues of NCSG.
Proposal1: NCSG is viewed as a method of avoiding gaps with interruptions, so it can be employed to replace MG based measurements.
Proposal2: RAN4 NCSG design shall still assume the worst scenario of planned use cases as the baseline for defining the pattern and requirements. 
Proposal3: VIL time isnot based on absolute RF retuning time. Rather, it shall be based on the existing interruption requirements for measuring deactiactived SCell.
Proposal4: RAN4 to discuss which principle to consider and determine the ML i.e. ML=MGL-VIL1-VIL2 v.s. ML=legacy MG window length.
Proposal5: RAN4 may directly agree on the number of interrupted slots for VIL1 and VIL2 and skip the discussions on choice of VIL time duration.
Proposal6: Translate 1ms(FR1) and 0.75ms(FR2) into the number of interrupted slots for defining the interruption requirements for the synchronous case and one more slot is needed for asychrnous case.
Proposal7: Support only one layer can be measured for each NCSG occasion, which is the assumption for deriving CSSF.
Proposal8: NCSG can be configured concurrently with legacy MG in the context of multiple concurrent and independent gaps.
Proposal9, RAN4 to discuss if existing scheduling restrictions of 9.2.5.3.3 for measurement on FR2 intra-frequency cell shall be extended for the use case of measurement on intra- or inter-frequency cell via NCSG instead of legacy MG.

4. References
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