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1. Introduction

In the last meeting, there is discussion on Network Controlled Small Gap (NCSG) and a WF was approved [1]. This contribution provides discussion on the open issues.
2. Discussion 
In last meeting, it was agreed to define NCSG patterns corresponding to legacy patterns #0~#23, no need to introduce NCSG patterns corresponding to legacy MG patterns #24 and #25. And FFS how to indicate the support of NCSG patterns. It was also agreed that a subset of mandatory NCSG patterns for UEs supporting NCSG will be defined. FFS on the set of mandatory NCSG patterns.

In Rel-15, gap pattern #0, 1, 13, 14 are mandatory. In addition, gap pattern #2, 3, 11, 17, 18, 19 are specified as mandatory in Rel-16 RRM enhancement WI. In total, gap pattern #0, 1, 2, 3, 11, 13, 14, 17, 18, 19 are mandatory. For NCSG, at least the NCSG patterns corresponding to the mandatory legacy gap patterns need to be mandatory.

Proposal 1: at least the NCSG patterns corresponding to the mandatory legacy gap patterns (gap pattern #0, 1, 2, 3, 11, 13, 14, 17, 18, 19) need to be mandatory for UEs supporting NCSG. 

As for how to indicate the support of NCSG pattern, the candidate options are duplicated as following:

· Option 1: introduce new signalling (separately from NeedForGap) to indicate support of NCSG.
· Option 2: introduce new element in NeedForGap to indicate support of NCSG.

· Option 3: introduce new signalling (separately from NeedForGap) to indicate support of following cases

· Case 1: gap 

· Case 2: no-gap-with-interruption (or NCSG)

· Case 3: no-gap-no-interruption

· Option 4: up to RAN2.
Firstly, it is not preferred to introduce new element in NeedForGap to indicate support of NCSG. In our view, they are different feature. ‘NeedForGap’ is the case that measurement is performed without gap and without interruption, but NCSG means measurement with network controlled small interruption. We also checked LTE spec, for ‘NeedForGap’, no interruption is specified in LTE. Since NCSG and ‘NeedForGap’ are different feature, it is preferred to introduce new signalling (separately from NeedForGap). Whether measurement gap is needed or not is indicated by NeedForGap. It is not necessary to indicate the need of gap by the new signalling. For the case without gap, it can be further categorized as no-gap-with-interruption (or NCSG), no gap no interruption, the new signalling could be used to indicate the support of these two cases.

Proposal 2: For NCSG, it is proposed to introduce new signalling (separately from NeedForGap).

Proposal 3: considering that whether gap is needed or not is indicated by NeedForGap, the new signalling can be further used to indicate support of following cases

· Case 1: no-gap-with-interruption (or NCSG)

· Case 2: no-gap-no-interruption

One issue is whether to capture interruption in VIL. In LTE, interruption is directly captured in VIL. While for NR, we do not prefer to define VIL as the equivalent time of the interrupted slots. This issue is also related with whether to define different NCSG pattern for synchronous and asynchronous operation. In LTE, different NCSG pattern for synchronous and asynchronous operation are defined. As a result, 4 NCSG patterns are introduced for measurement gap pattern 0 and 1. NCSG pattern #0 and #1 for synchronous DC, while NCSG pattern #2 and #3 for asynchronous DC. If same methodology are followed for NR, there may be too many NCSG patterns. For example, NCSG pattern are defined based on gap pattern #0~23, in total there will be 48 NCSG patterns considering different patterns for sync and async. On the other hand, if same NCSG pattern is designed for sync and async, and VIL is defined as the equivalent time of the interrupted slots, in order to cover the async scenario, the VIL for sync scenario will be larger than the length which is actually needed. However, the intension to introduce NCSG is to have controlled and minimized interruption. It is not preferred to sacrifice the smaller VIL to cover the async scenario. Based on above discussion, it is proposed not to consider VIL as a part of NCSG pattern. And VIL can be captured separately as interruption requirements.
Observation 1: if VIL is defined as the equivalent time of the interrupted slots, and different NCSG pattern for synchronous and asynchronous operation is adopted, there may be too many NSCG patterns.

Observation 2: if VIL is defined as the equivalent time of the interrupted slots, and same NCSG pattern for synchronous and asynchronous operation is designed, the benefit of introducing NCSG for synchronous scenario will be sacrificed.
Proposal 4: it is proposed not to consider VIL as a part of NCSG pattern. And VIL can be captured separately as interruption requirements.
What’s more, if VIL is not captured in NCSG pattern, i.e. only keep measurement length and repetition periodicity in the pattern design, same NSCG pattern can be applied for synchronous and asynchronous operation. The interruption can be defined separately for synchronous and asynchronous.

Proposal 5: it is proposed that same NSCG pattern is applied for synchronous and asynchronous operation, if VIL is not captured in NCSG pattern.

Proposal 6: it is proposed that the interruption is defined separately for synchronous and asynchronous, if VIL is captured separately from the NCSG pattern as interruption requirements.

For the RRT (RF retuning time), it was agreed to use RRT = 0.5 ms for FR1 and 0.25 ms for FR2 as assumption to derive ML. As for whether to capture it in the NCSG pattern, we do not have strong preference, but it is suggested to capture above RRT time in RAN4 spec, similar as we did for switching time for measurement gap.

Proposal 7: it is proposed to capture the RRT time in RAN4 spec, similar as we did for switching time for measurement gap. 
3. Conclusion
This contribution provides discussion on NCSG. The observations and proposals are:
Proposal 1: at least the NCSG patterns corresponding to the mandatory legacy gap patterns (gap pattern #0, 1, 2, 3, 11, 13, 14, 17, 18, 19) need to be mandatory for UEs supporting NCSG. 

Proposal 2: For NCSG, it is proposed to introduce new signalling (separately from NeedForGap).

Proposal 3: considering that whether gap is needed or not is indicated by NeedForGap, the new signalling can be further used to indicate support of following cases

· Case 1: no-gap-with-interruption (or NCSG)

· Case 2: no-gap-no-interruption

Proposal 4: it is proposed not to consider VIL as a part of NCSG pattern. And VIL can be captured separately as interruption requirements.
Proposal 5: it is proposed that same NSCG pattern is applied for synchronous and asynchronous operation, if VIL is not captured in NCSG pattern.

Proposal 6: it is proposed that the interruption is defined separately for synchronous and asynchronous, if VIL is captured separately from the NCSG pattern as interruption requirements.

Proposal 7: it is proposed to capture the RRT time in RAN4 spec, similar as we did for switching time for measurement gap. 
Observation 1: if VIL is defined as the equivalent time of the interrupted slots, and different NCSG pattern for synchronous and asynchronous operation is adopted, there may be too many NSCG patterns.

Observation 2: if VIL is defined as the equivalent time of the interrupted slots, and same NCSG pattern for synchronous and asynchronous operation is designed, the benefit of introducing NCSG for synchronous scenario will be sacrificed.
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