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1. Introduction
In RAN4#98-bis-e network controlled small gap design was widely discussed. Corresponding agreement and open items are captured in the approved WF [1]. In this contribution, we continue discussing the NCSG design with focus on the open issues listed in [1].
2. Discussion
The first issue we would like to discuss is about the NCSG pattern design:
· The general NCSG design principle:
· Option 1. Define NCSG patterns for All 26 MG patterns in Rel16
· Option 2 Define NCSG patterns for subset of the legacy MG patterns in [TS38.133 v16.5.0] 
· FFS on which subset of legacy MG patterns
· 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
One thing needs to be highlighted is that according to R16 positioning work item design PRS is expected to be measured within measurement gap. One of the considerations behind this assumption is that PRS processing may require a lot of effort such that UE may not be able to handle simultaneous PRS and data processing. Back to R17 MG enhancement work item, we prefer not to spend time on discussing whether previous assumption needs to be updated or not, considering that may consume a lot of time and we still have quite a lot of open issues in this work item. Therefore, we shall just keep the assumption unchanged, i.e. UE is not required to process PRS and data simultaneously. Thus there is no need to consider using NCSG for PRS measurement.
[bookmark: _Ref71623056]Proposal 1: RAN4 doesn’t need to revisit the assumption that PRS is always measured within MG in this work item.
[bookmark: _Ref71623063]Proposal 2: since UE is not expected to process PRS and data simultaneously, it is unnecessary to use NCSG for PRS measurement. 
[bookmark: _Ref71623066]Proposal 3: according to proposal 1 and 2, RAN4 doesn’t need to define NCSG for existing pattern #24 and #25.
Regarding ML and VIL design, our view is the existing RF retuning time (500us for FR1 and 250us for FR2) can be reused to determine the absolute RF retuning time for VIL1 and VIL2. However, when capturing VIL1 and VIL2 into RAN4 spec, we shall translate the absolute time into number of interrupted slots, since for different scenario the interruption length may be different depending on e.g. sync/async, DL/UL, SCS and so on.
Then ML can be calculated according to ML=MGL-VIL1-VIL2.
[bookmark: _Ref71623068]Proposal 4: existing RF retuning time (500us for FR1 and 250us for FR2) can be reused to determine the absolute RF retuning time for VIL1 and VIL2.
[bookmark: _Ref71623071]Proposal 5: the absolute time for VIL1 and VIL2 shall be translated into number of interrupted slots when capturing in RAN4 specification.
[bookmark: _Ref71623074]Proposal 6: ML=MGL-VIL1-VIL2.
The second issue we would like to discuss is about the use case:
· 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
· FFS on 
· intra-frequency measurements with MG, 
· inter-frequency measurements with MG, 
· inter-RAT measurements,
Even it was agreed in RAN4#98-bis-e that NCSG can be use to eliminate/reduce interruption rate and interruption length/duration due to measurements on deactivated Scell, it is still unclear to us on how to achieve this purpose. The concern we have is that currently measurement period on deactivated SCC follows NW configuration measCycleSCell, which is no less than MGRP of all the existing MGP:
[image: ]
According to previous issue on NCSG pattern design, creating new NCGS with large MGRP, e.g. 640ms, is not on the table. Therefore, it is unlikely that NW would specifically configure NCSG for measurement. On the other hand, interruption due to measurement on SCC has already been defined in TS38.133, according to which the consequence is quite similar with NCSG, i.e. UE can cause interruption immediately before and immediately after an SMTC:
	[bookmark: _Toc5952634]8.2.2.2.3	Interruptions during measurements on deactivated SCC
Interruptions on PCell due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if the PCell is not in the same band as the deactivated SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if the PCell is in the same band as the deactivated SCell.
Interruptions on activated SCells due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if the activated SCell is not in the same band as the deactivated SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if the activated SCell is in the same band as the deactivated SCell.



[bookmark: _Ref71623091]Observation 1: measCycleSCell is much longer than MGRP. It is unlikely that NW would specifically configure NCSG for measurement.
[bookmark: _Ref71623095]Observation 2: existing interruption requirement for measurement on deactivated SCC is defined in the way that the impact on system is quite similar to NCSG, i.e. UE is only allowed to cause interruptions immediately before and immediately after an SMTC.
[bookmark: _Ref71623076]Proposal 7: RAN4 shall study whether and how much we can benefit from using NCSG for measurement on deactivated SCC before concluding the use case.
Another issue is related to RRM requirements:
· FFS on the existing measurement mode requirements (effective MGRP, data scheduling depends on gap configuration) can be the baseline
· FFS on Per-UE or Per-FR capability support 
· Option 1:per UE and per FR NCSG for RRM measurement needs the specific UE capability.
· Option 2:  No additional NCSG capability for per-UE and per-FR differentiation is needed
· Others
For the first FFS, in our view it is straightforward that MGRP can be determined based on existing MGP. Data scheduling is allowed during ML and can be skipped during VIL1 and VIL2.
For the second FFS, to simply our specification, we prefer not to introduce additional CNSG capability for per-UE and per-FR differentiation. It is unlikely that UE which supports only per-UE gap can support per-FR NCSG, vice versa.
[bookmark: _Ref71623079]Proposal 8: No additional NCSG capability for per-UE and per-FR differentiation is needed.  
3. Conclusion
In this contribution, we further discuss the NCSG design. After discussion the following conclusions are provided:
Proposal 1: RAN4 doesn’t need to revisit the assumption that PRS is always measured within MG in this work item.
Proposal 2: since UE is not expected to process PRS and data simultaneously, it is unnecessary to use NCSG for PRS measurement.
Proposal 3: according to proposal 1 and 2, RAN4 doesn’t need to define NCSG for existing pattern #24 and #25.
Proposal 4: existing RF retuning time (500us for FR1 and 250us for FR2) can be reused to determine the absolute RF retuning time for VIL1 and VIL2.
Proposal 5: the absolute time for VIL1 and VIL2 shall be translated into number of interrupted slots when capturing in RAN4 specification.
Proposal 6: ML=MGL-VIL1-VIL2.
Observation 1: measCycleSCell is much longer than MGRP. It is unlikely that NW would specifically configure NCSG for measurement.
Observation 2: existing interruption requirement for measurement on deactivated SCC is defined in the way that the impact on system is quite similar to NCSG, i.e. UE is only allowed to cause interruptions immediately before and immediately after an SMTC.
Proposal 7: RAN4 shall study whether and how much we can benefit from using NCSG for measurement on deactivated SCC before concluding the use case.
Proposal 8: No additional NCSG capability for per-UE and per-FR differentiation is needed.
4. References
[1] R4-2105792, WF on R17 NR MG enhancements –NCSG, Intel
image1.png
measCycleSCell ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}




