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1	Introduction
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]In RAN4 NR#3 meeting, the discussion on the measurement gap for multiple frequency layers 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 of multiple frequency layers with gap:

Gap design in NR needs to support measurement of intrafrequency layers (for cases where gap is needed) and multiple interfrequency layers
RAN4 should decide the approach in RAN4#84bis
· Option 1 : NW will configure a single uniform periodic measurement gap pattern to cover the union of SMTC of different frequency layers
· Option 2 : NW will configure multiple measurement gap patterns to cover SMTC of different frequency layers. 
· Option 2a : Gap pattern per frequency layer
· Option 2b: Gap pattern per SMTC group
· Option 2c: Gap pattern per frequency range (eg. sub 6Ghz, mm-wave) 
· Option 3 : NW will configure a single non-uniform periodic measurement gap pattern to cover the SMTC of different frequency layers
· Option 4 : Other option is not precluded
RAN2 needs to be informed of RAN4 findings on measurement gap for multiple frequency layers to complete their work
RAN4 will define suitable requirements for multiple layer monitoring using gaps (intra and inter) based on the outcome



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

2 Discussion
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]2.1 Gap Design to Support Multiple Frequency Layers
For the gap design in NR needs to support measurement of intra-frequency layers (for cases where gap is needed) and multiple inter-frequency layers, at least the three options (as listed in Introduction section) can be utilized, while considering the limited time frame for Rel-15, we suggest to leave Option-3 for future release enhancement. 
Secondly, for single per-UE uniform periodic gap pattern (i.e., option 1) vs multiple measurement gap patterns (i.e., option 2), we do observed the high requirement on NW coordination (which propose high requirement on NW side and may not be always available in some scenarios), and the difference between measurement gaps configured for above 24GHz and below 6GHz in practical implementation, then we prefer to not follow option 1. 
Furthermore, if gap pattern is assumed per frequency layer, the interruption induced to current service could be extremely high, considering the big number frequency layers which operators may prefer UE to measure. Based on thei consideration, we believe the option 2c, i.e., gap pattern per frequency range (e.g., sub 6GHz, mmWave). The option 2c can be regarded as the trade-off solution between per-UE gap pattern (option 1) or per-frequency-layer gap (option 2a), and also avoid the discussion on how SMTC should be grouped in option 2b. In other words, UE can be configured with one measurement gap dedicatedly for SMTCs in above 24GHz bands, while another gap for SMTCs in below 6GHz bands.
Proposal 1: Adopt the measurement gap design Option 2c to support multiple frequency layers, i.e., gap pattern per frequency range (eg. sub 6Ghz, mm-wave), considering its good tradeoff for complexity and flexibility. 

2.2 Measurement Gap Applied Based on Frequency Range
Although it is straightforward to have UE to indicate its “Need-for-Gap” over all its supported frequency bands as LTE did in Rel-8, another question is 
· If CA/DC case with multiple serving cells, whether it is allowed that NOT all the serving cells are assumed to be service interrupted? (In other words, measurement gap shall be applied to all serving cells or not.)
Considering limited time for Rel-15, we suggest to avoid the full flexible implementation as Rel-14 LTE Measurement Gap Enhancement. But comparable benefits as per-CC measurement gap can be achieved by assuming measurement gaps are applied based on frequency range. By following this scheme, the obvious benefits include that only need slight extension from legacy Rel-8 UE capability signaling, i.e., extend interFreqNeedForGaps to two IEs as below. It should be noted that we just use the wording for EUTRA for a demonstrating purpose.  
(1) interFreqNeedForGaps_sub6: Indicates need for measurement gaps when operating on the E-UTRA band given by the entry in bandListEUTRA or on the sub-6GHz bands in the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the E-UTRA band given by the entry in interFreqBandList.
(2) interFreqNeedForGaps_mmWave: Indicates need for measurement gaps when operating on the E-UTRA band given by the entry in bandListEUTRA or on the above-24GHz bands in the E-UTRA band combination given by the entry in bandCombinationListEUTRA and measuring on the E UTRA band given by the entry in interFreqBandList.
Proposal 2: Measurement gap should be applied based on frequency range, e.g., sub-6GHz and mmWave, to further control the service interruption on serving cells. 

3 Conclusion
In this paper, we give our analysis and proposals for NR measurement gap design for multiple frequency layers. Specifically, we have the following observation and proposals: 
Proposal 1: Adopt the measurement gap design Option 2c to support multiple frequency layers, i.e., gap pattern per frequency range (eg. sub 6Ghz, mm-wave), considering its good tradeoff for complexity and flexibility.

Proposal 2: Measurement gap should be applied based on frequency range, e.g., sub-6GHz and mmWave, to further control the service interruption on serving cells. 
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