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1. Introduction
At RAN 89 meeting one WI related to measurement gap enhancement was agreed at [1], three topics among a pack of possible enhancement areas related to gap enhancement had been picked up for that WI. In this contribution, we provide our initial consideration regarding Network Controlled Small Gap (NCSG).
2. Discussion
The objective of network controlled small gap study is copied below [1]: 
Network Controlled Small Gap (NCSG) specification [RAN4, RAN2]

· RRM requirements for NCSG [RAN4]

· Requirements for Visible Interruption Length (VIL) for different numerologies in FR1 and FR2 

· Specification of NCSG patterns, Measurement Length (ML), and Visible Interruption Repetition Period (VIRP)

· Requirements for DL reception and UL transmission during ML, before start VIL and after end VIL

· Measurement requirements with NCSG

· Specification of applicability of NCSG patterns [RAN4]

· Procedures and signaling for NCSG patterns [RAN2]

In LTE Rel1-14, the network controlled small gap was introduced to handle interruption on active RF chains when an idle RF chain is turning on/off for 88measurement purpose. The benefit was clear when this feature was introduced at that time, throughput could be increased when using an idle RF to perform corresponding measurement and power consumption is also addressed when turning that idle RF chain on and off.
When considering to introduce this feature to Rel-17, much more aspects should be studied compared with Rel-14 era. As mentioned in the objective, the VIL may depend on numerologies. In addition, the number of gap patterns is much more than that of Rel-14 period. In Rel-15, 24 gap patterns have been defined whereas Rel-14 network controlled small gap only targeted gap pattern 0 and 1. 
Considering the complexity due to numerologies and increased number of gap patterns, it is better to further refine the scope of the study from the beginning. The initial step we suggest is to use the same NCSG structure as LTE, i.e., for one particular NCSG gap pattern, initially only consider the structure where one gap pattern consists of VIL1, ML, VIL2 and VIRP.

Proposal 1: For one particular NCSG gap pattern designed for Rel-17, initially only consider the structure where one gap pattern consists of VIL1, ML, VIL2 and VIRP.

At Rel-14 LTE, for each gap pattern, there are two NCSG patterns for asynchronous DC scenario and synchronous DC, respectively. For this WI, it could be studied whether to reuse LTE design principles or not. However, as mentioned before, the number of gap patterns is much larger in NR now hence the complexity caused by introducing extra NCSG patterns should be carefully studied as well during the WI period. For our understanding, the benefit of this feature is more significant when the ratio between measurement gap length (MGL) and measurement gap repetition period is large. For some gap patterns in NR, this ratio is smaller compared with gap pattern 0 and 1 in LTE hence the benefit to introduce NCSG patterns based on these patterns may be limited. To limit complexity, whether to introduce NCSG pattern for each already defined gap pattern or not needs investigation.   
Proposal 2: The complexity caused by introducing extra NCSG patterns should be carefully studied as well during the WI period
Proposal 3: whether to introduce NCSG pattern for each already defined gap pattern or not needs investigation.   

At Rel-16, the feature inter frequency measurement without gap pattern was introduced. Our understanding is the Rel-16 inter frequency measurement without gap feature optimizes the scenario where a SSB to be measured is within an active BWP of UE however a measurement gap is required to perform corresponding measurement, i.e., for the scenario where related measurements can be fulfilled by using one particular RF chain however measurement gaps are required due to specification limitation of Rel-15. For the NCSG, we understand the target scenario is a set of related measurements may/may not be fulfilled by one particular RF chain however that set of measurements definitely can be fulfilled if an additional spare RF chain is used, which could provide more benefit on top of inter frequency measurement without gap feature. Another aspect is for NR, the SMTC window for different inter-frequency layers could be different will could reduce the benefit of applying NCSG.
Observation: NCSG could provide more benefit on top of inter frequency measurement without gap feature. On the other hand, the benefit may be reduced when the SMTC window of different inter-frequency layers are not aligned.      
3. Conclusion
In this contribution, we provide our initial considerations for the network controlled small gap item and have the following proposals and observation.
Observation: NCSG could provide more benefit on top of inter frequency measurement without gap feature. On the other hand, the benefit may be reduced when the SMTC window of different inter-frequency layers are not aligned.      

Proposal 1: For one particular NCSG gap pattern designed for Rel-17, initially only consider the structure where one gap pattern consists of VIL1, ML, VIL2 and VIRP.

Proposal 2: The complexity caused by introducing extra NCSG patterns should be carefully studied as well during the WI period

Proposal 3: whether to introduce NCSG pattern for each already defined gap pattern or not needs investigation.   
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