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1. Introduction

In the last meeting, measurement gap for NR was discussed and the agreements were captured in the WF [1]:
It is agreed

· MGL:

· For SS block based cell identification and measurement, 6ms MGL is used as baseline 

· The requirement shall apply provided that at least the subset of measurement gap contains the 5ms window of SS blocks;

· MGRP


40ms, 80ms could be a starting point for defining MGRP in NR


For NSA, MGRP for NR measurement shall not be smaller than 40ms.

Further analysis is welcome on

· Whether other MGRP value is beneficial (should not be smaller than 40ms for NSA)

· Need for CSI RS based measurement in measurement gaps

· Multiple layer monitoring in gaps eg

· SS burst periodicity is differnet on different layers

· SS burst offset is different on different layers

· Other apsects

This contribution provides discussion on the measurement gap.
2. Discussion 
For inter-frequency CONNECTED mode measurements, according to the RAN1 LS [2], only single SMTC is configured at least per frequency carrier and RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers.
The SMTC includes measurement window periodicity, measurement window duration and measurement window offset for UE RRM measurement.  Single SMTC based inter-frequency measurement means that the MGL, MGRP and gap offset are the same across different frequency carriers. If anyone of these three parameters is different for different frequency layer, it is multiple SMTC based measurement.

If inter-frequency measurement is based on single SMTC, UE use the same gap configuration to measure all the inter-frequency carriers. The measurement order of frequency layers could be left to UE implementation, same as LTE inter-frequency measurement.
Observation 1: if single SMTC is configured across the multiple frequency layers, the measurement order of frequency layers could be left to UE implementation.
However, different frequency layer may have different start offset of 5ms SS block transmission window within the periodicity. If single SMTC is configured, the measurement gap offset will be the same for all the frequency layers. UE cannot detect and measure the frequency layers which SS block transmission window miss the MGL. 

Observation 2: if single SMTC is configured across the multiple frequency layers, UE cannot detect and measure the frequency layers which SS block transmission window miss the MGL.

For the above issue, one solution is that different frequency layer has the same location of SS block transmission within the periodicity. However, this solution may limit the network flexibility of SS block configuration. What’s more, it is difficult to align the transmission of SS block for asynchronous network. From this point of view,  it is better to configure different measurement gap offset for different frequency layer. 
Observation 3: Multiple SMTC based inter-frequency measurement is beneficial for the network flexibility of SS block configuration.    
For the multiple SMTC based inter-frequency measurement, if the measurement order of frequency layers is left to UE implementation, it may have impact on the throughput of serving cell. For example, there are three gap offsets as shown in Figure1, if network has no idea of which frequency carrier is under measuring, then the safe way is not to schedule the UE in all the possible gap locations. As a result, there will be 45% of time being measurement gap, which is inefficient. To avoid such high gap density, one possible solution is to indicate the measurement order of different frequency orders. However, this solution not only introduces signalling overhead but also restricts UE measurement behaviour.   
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Observation 4: for multiple SMTC based inter-frequency measurement, the measurement order of frequency layer need to be aligned between network and UE in order to guarantee the throughput of serving cell. 

From above analysis, it can be seen that both single SMTC based inter-frequency measurement and multiple SMTC based inter-frequency measurement have pros and cons. Single SMTC configuration is simple and the measurement order of frequency layers could be left to UE implementation, while it may limit the network flexibility. Multiple SMTCs configuration is beneficial for the network flexibility of SS block configuration, while it may need to restrict the UE measurement behaviour to guarantee the data transmission of serving cell. 
Considering that it may be difficult to have the same configuration of SS block transmission for the different frequency layer, multiple SMTC is slightly preferred. What’s more, the single SMTC could be covered by multiple SMTC. If the multiple SMTC have the same configuration of MGRP, MGL and gap offset, it becomes single SMTC.  
Proposal 1: it is preferred to configure multiple SMTC across the multiple frequency layers.
3. Conclusion
This contribution provides discussion on the measurement gap configuration for inter-frequency measurement, the proposals and observations are:
Observation 1: if single SMTC is configured across the multiple frequency layers, the measurement order of frequency layers could be left to UE implementation.
Observation 2: if single SMTC is configured across the multiple frequency layers, UE cannot detect and measure the frequency layers which SS block transmission window miss the MGL.

Observation 3: Multiple SMTC based inter-frequency measurement is beneficial for the network flexibility of SS block configuration.    
Observation 4: for multiple SMTC based inter-frequency measurement, the measurement order of frequency layer need to be aligned between network and UE in order to guarantee the throughput of serving cell. 

Proposal 1: it is preferred to configure multiple SMTC across the multiple frequency layers.

4. Reference
[1] R4-1706608  NR RRM way forward  Ericsson, Nokia 
[2] R4-1712002  LS on NR initial access and mobility  NTT DoCoMo
_1563797370.vsd
�

MGRP=40MS


Gap offset


MGL=6 ms



