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1	Introduction
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]In RAN4 NR#3 meeting, the discussion on defining new measurement gap pattern for NR has been continued, with the way forward captured as below [1]: 
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27]Measurement gap pattern

Background: Gaps with MGL=6ms and MGRP=40ms, 80ms and 160ms have been agreed already by RAN4 for NSA and SA NR measurements. LTE measurement requirements with MGRP=160ms will not be specified. 
Additional shorter MGRP and/or MGL can be considered
· Candidate MGL=[3,4,5]ms
· Candidate MGRP=[20]ms
· Other MGRP and ML is not precluded
· Not to add the additional shorter MGRP and/or MGL is also an option
Final selection of MGL and MGRP is expected in RAN4#84bis
· Shorter MGL can be applicable to NSA, SA or both
· Shorter MGL can be applicable to sub 6GHz, mm-wave or both
· Shorter MGRP can be applicable to NSA, SA or both
· Shorter MGRP can be applicable to sub 6HGz, mm-wave or both
Interested companies should provide further details such as the advantage/disadvantages for shorter ML/MGRP, operation of LTE measurements with shorter MGL/MGRP (if requirements for LTE measurement will be specified), considerations on whether shorter MGL/MGRP applies to SA, NSA or both, considerations on whether shorter MGL/MGRP applies to sub 6GHz, mm-wave or both. Other analysis is not precluded
RAN2 needs to be informed of RAN4 findings on measurement gap pattern to complete their work



In this paper, we would like to provide our further analysis and views on the NR measurement gap pattern design. 

2 Discussion
2.1 Shorter MGL
Shorter MGL is proposed by some companies, because less than 50% slots contain SSBs for some SSB configurations. In RAN1 NR#3 discussion, the following was agreed on the SMTC duration: 
	Agreements:
•	Candidate value(s) for SMTC window duration
•	At least 1ms, 5 ms are supported
•	FFS other values


Furthermore, the following agreement is agreed for the ime duration for RSSI measurement resources in RAN1 NR#3 discussion: 
	Agreements:
•	At least for inter-frequency measurement, SS block based RSSI measurement resource(s) is confined within at most the measurement gap duration, e.g., 6 msec
•	At least for inter-frequency measurement, SS block based interference measurement resource(s) is confined within at most the measurement gap duration, e.g., 6 msec



For intra-frequency measurement, the measurement gap configured for intra-frequency measurement has good use cases (as indicated in the accompanying paper [2]), but it is proposed by many companies that throughput loss could be considerable high especially when the configured SMTC periodicity is short. Although RAN1 has not agree the RSSI and interference reference measurement resource for intra-frequency measurement yet, we assume that similar conclusion could be reached as inter-frequency measurement. 
Furthermore, this issue can be analysed differently for the two cases: (1) when the network is synchronized; and (2) when the network is not synchronized. In case (1), as far as we know, RAN1 is still discussing the mechanism, which enables the UE to receive PDSCH/PDCCH in the rest of OFDM symbols not being used for the SSB mapping. In case (2), UE may need to try to receive neighbour cells’ SSBs in those OFDM symbols not used for the serving cell’s SSB transmissions. To allow UE’s Rx beam sweeping, it does not seem to be possible to transmit any PDSCH data during the SMTC when synchronous network is not indicated. Hence, in case (2), even from RAN1 perspective, it would be no choice but for the network to configure intra-frequency measurement gap so that the UE treat the entire intra-frequency SMTC duration as measurement gap. 
Based on the above observation, 6ms MGL still should be regarded as the basis gap pattern, while with smaller SMTC duration values (e.g., 1ms and other potential values smaller than 5ms), RAN4 could consider the shorter MGL window which could be potentially beneficial. However, it should also be noted that RAN1 has not finalized the SMTC window duration discussion, which could result in the candidate duration from 2ms to 4ms. Based on this, we suggest RAN4 to decide the value after RAN1’s decision. 
[bookmark: OLE_LINK88][bookmark: OLE_LINK89]Proposal 1: RAN4 will use 6ms MGL as baseline and consider to introduce shorter MGL to accommodate shorter SMTC window duration, while RAN4 decide the short MGL value among [3,4,5] ms after RAN1 finalize SMTC window duration discussion.
Based on the above analysis, for the applicability rule for shorter MGL, we have not seen any particular reason to limit the applicability scenarios to NSA or SA, mmWave or sub-6GHz. In other words, the shorter MGL can be applied to both SA and NSA, and both mmWave and sub-6GHz. 
Proposal 2: Shorter MGL is applicable to both SA and NSA, and both mmWave and sub-6GHz.

2.2 Shorter MGRP
Considering shorter MGRP’s impact on service transmission and UE power consumption, we propose to keep 40ms MGRP as the smallest value. This proposal could be further defenced considering the possibility for introducing multiple measurement gaps (e.g., based on frequency ranges, or frequency layer groups), the impact on service could be further deteriorated. 
Proposal 3: In NR the MGRP shall be only configured as 40ms, 80ms or 160ms.

3 Conclusion
In this paper, we give our analysis and proposals for NR measurement gap pattern design for shorter MGL and MGRP. Specifically, we have the following proposals: 
Proposal 1: RAN4 will use 6ms MGL as baseline and consider to introduce shorter MGL to accommodate shorter SMTC window duration, while RAN4 decide the short MGL value among [3,4,5] ms after RAN1 finalize SMTC window duration discussion.
Proposal 2: Shorter MGL is applicable to both SA and NSA, and both mmWave and sub-6GHz.
Proposal 3: In NR the MGRP shall be only configured as 40ms, 80ms or 160ms.
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