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1 Introduction
In this paper, we discuss measurement gap(MG) configuration in multiple frequency layers for NR based on agreed WF[1] in last RAN4-NR-AH#3 meeting. 
2 Discussion 
In the last RAN4 -NR-AH#3 meeting, the followings related to MG configuration were agreed in WF[1]. 

	· 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 LTE-NR DC case, inter-frequency measurements for both LTE and NR should be performed. In general, measurement gap is needed for inter-frequency measurement. So far, LTE-NR DC can be configured with different scenarios as figure2.1.
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Figure2.1. Configuration of LTE-NR DC

· LTE-NR DC Configuration 
· 1 : LTE-NR : Synchronous NW &  NR cells : Synchronous NW

· 2 : LTE-NR : Synchronous NW &  NR cells : Asynchronous NW
· 3 : LTE-NR : Asynchronous NW &   NR cells : Synchronous NW

· 4 : LTE-NR : Asynchronous NW &  NR cells : Asynchronous NW
The approached options which were introduced in the last meeting considered NR multiple cell with different frequency carrier and did not consider the type of synchronization between LTE and NR.  
For asynchronous NW b.t.w LTE and NR, for example,  in cases of 3 and 4 in figure2.1, MCG is expected to configure SMTCs for Ncell#2 and Ncell#3 with SMTC periodicity, SMTC duration (window) and SMTC offset for each SMTC. Here, there is no idea for MCG how to configure SMTC offset based on timing reference of MCG since MCG cannot know the exact position of SSB for NR Ncells. Therefore, explicit solution should be identified for this case.
· Proposal 1: In case of asynchronous NW between LTE and NR in NSA, explicit solution on how to configure SMTC should be identified to align with window of SSB in SSG.
For asynchronous NW b.t.w NR cells, there are 2 cases such as 2 and 4 in figure2.1. It is also expected for MCG to configure SMTCs for Ncell#2 and Ncell#3 with SMTC periodicity, SMTC duration (window) and SMTC offset for each SMTC. It is also no idea for MCG how to configure SMTC offset based on timing reference of MCG since MCG cannot know the exact position of SSB for asynchronous NR Ncells. Therefore, explicit solution should be identified for this case.

· Proposal 2: In case of asynchronous NW between NR cells, explicit solution on how to configure SMTC should be identified to align with window of SSB in SSG.
Provided that explicit solutions are identified for above 2 cases, it is possible for MCG to configure SMTCs for Ncell#2 and Ncell#3 to align with position of SSB.  Of cause, the configuration of SMTC is possible for 1st case in figure2.1 without additional solution.

If 1st case is considered or some explicit solutions are identified for 2nd, 3rd, and 4th cases, configuration of MG is possible  to align with SMTCs by setting MG offset. Under this assumption, we think that 3 options in WF are possible to configure MG and SMTCs for multiple NR frequency layers. 

Option1 has limitation in configuration of a single MG with different SMTCs. It limits NW configuration so that it is not efficient.
Option2 allows multiple MG so that scheduling opportunity of serving cell is reduced. For small scheduling reduction of serving cell, option2b is better in option2.  However, it requires a careful NW coordination of SMTC configuration. And, the number of SMTC group can be different depending on MGRP. 
· If min(MGRPs) = 40, number of SMTC group = 1

· If min(MGRPs) = 80, number of SMTC group = 2

· If min(MGRPs) = 160, number of SMTC group = 4

Option3 does not limit SMTCs  with a new single MG so that it seems to be efficient. For the new single MG, we propose one alternative as follows.

·  If SMTC exists in a certain duration of MGRP

· MG position is replaced with SMTC

· Else

· MG position is kept

Figure 2.2 shows the example for MG configuration with {MGRP,MGO} = {40ms,0ms} and 3 SMTCs with {SMTCP, SMTCO}={160ms,65ms},{320ms,140ms},{320ms,290ms}. 
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· Figure2.2. Example of MG(MGRP=40ms) & 4 SMTCs for NR-NSA-Asynchronous NW

· Proposal 3: If multiple MGs are configured, define different number of  SMTC group depending on configured MGRP.
· Proposal 4: A new single MG should be defined to cover the union of SMTC of different frequencies in NR as well as to cover LTE inter-frequency measurement. 
3 Conclusion
In this paper, we analysed scenario of LTE-NR DC configuration and related possible measurement gap configuration. Based on the analysis, our proposals are as follows.

· Proposal 1: In case of asynchronous NW between LTE and NR in NSA, explicit solution on how to configure SMTC should be identified to align with window of SSB in SSG.
· Proposal 2: In case of asynchronous NW between NR cells, explicit solution on how to configure SMTC should be identified to align with window of SSB in SSG.
· Proposal 3: If multiple MGs are configured, define different number of  SMTC group depending on configured MGRP.
· Proposal 4: A new single MG should be defined to cover the union of SMTC of different frequencies in NR as well as to cover LTE inter-frequency measurement.
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