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1. Introduction
In RAN4 #95-e meeting, the new measurement gap patterns for positioning were discussed. And there are still some issues need to be considered and discussed. The conclusions were captured in WF [1] as following: 
	· FFS: Introduction of new measurement gap pattern with MGL > 6 ms.
· Candidate MGL and MGRP if new MG patterns are specified:
· MGL = {10, 18, 20, 34, 40 and 50} ms
· MGRP = {80, 160, 320 and 640} ms
· Combination of MGL and MGRP is FFS
· Other options for MGL and MGRP are not precluded
· New MG patterns, if introduced, shall be UE capability.


In this paper, we will further discuss these issues and give our proposals. 
2. Discussion
2.1 New MG patterns
For existing gap patterns defined in TS 38.133 [2], the minimum length of existing gap pattern is 1.5ms and maximum is 6ms. But from RAN1’s agreement, the PRS resource is designed more flexible in R16. And the duration of PRS resource in some configurations has exceeded 6ms. So RAN4 is intended to introduce 2 new gap patterns for positioning measurement to cover more PRS configuration. We will discuss the new gap patterns to be used for positioning measurement in this section. 
In RAN1#98bis meeting, the PRS repetition and time gap configurations were agreed as below [3]: 
	Agreement:
· Parameter DL-PRS-ResourceRepetitionFactor is configured for a DL PRS Resource Set and controls how many times each DL-PRS Resource is repeated for a single instance of the DL-PRS Resource Set
· Values: 1, 2, 4, 6, 8, 16, 32
· Parameter DL-PRS-ResourceTimeGap is configured for a DL-PRS Resource Set
· DL-PRS-ResourceTimeGap indicates offset in units of slots between two repeated instances of a DL PRS Resource corresponding to the same DL-PRS Resource ID within a single instance of the DL PRS Resource Set 
· DL-PRS-ResourceTimeGap is provided only if DL-PRS-ResourceRepetitionFactor is configured and is greater than 1
· Values: 1, 2, 4, 8, 16, 32
· The time duration spanned by one DL PRS Resource set containing repeated DL PRS Resources should not exceed DL-PRS-Periodicity 
· Note: UE RX beam sweeping is up to UE implementation


In RAN1#99 meeting, the PRS resources periodicity and DL PRS RE patterns for DL PRS resource with comb size and number of symbols were agreed as following [4]: 
	Agreement:
· Configuration of 12 symbols for DL PRS Resource is supported. 
· Configuration of CombSize-12 for DL PRS Resource is supported
· At most one pattern is to be supported for each agreed pair of number of symbols and combSize
· The following relative RE offsets are supported for different combinations of number of symbols and combSize for DL PRS Resource:

	
	2 symbols
	4 symbols
	6 symbols
	12 symbols

	Comb-2
	{0,1}
	{0,1,0,1}
	{0,1,0,1,0,1}
	{0,1,0,1,0,1,0,1,0,1,0,1}

	Comb-4
	NA
	{0,2,1,3}
	NA
	{0,2,1,3,0,2,1,3,0,2,1,3}}

	Comb-6
	NA
	NA
	{0,3,1,4,2,5}
	{0,3,1,4,2,5,0,3,1,4,2,5}

	Comb-12
	NA
	NA
	NA
	Working assumption: {0,6,3,9,1,7,4,10,2,8,5,11}


Agreement:
The following periodicity values of DL PRS resource allocation are supported depending on SCS
·  {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240} slots, µ = 0, 1, 2, 3 for SCS 15, 30, 60 and 120kHz respectively


From the PRS resource configuration designed in RAN1, there are some configurations that cannot be covered by existing gap pattern. E.g. for PRS pattern comb-6 with 12 symbols, if configured with repetition factor 4 and time gap 4, the duration of the PRS resource set will be approximate 32 slots. This can be 32ms in 15kHz SCS and 16ms in 30kHz SCS. 
To cover the PRS configurations with longer duration, the gap length larger than 6ms is needed. But considering the NW throughput and impact on RRM measurement, the gap length to be introduced in R16 is not expected to be much longer than existing gaps. 
From our perspective, if two new gaps need to be introduced in R16, we propose that the gap length is defined 10ms and the MGRP can be 80ms and 160ms. 
Proposal 1: The combination of MGL and MGRP is {10, 80}ms and {10, 160}ms if introduced in Rel-16.
In RAN4 #95e meeting, it was agreed that the new gap pattern, if introduced, shall be UE capability. Besides this, we think the new gap patterns should only be applied for positioning measurement. Since the existing gap pattern is enough for RRM measurement, if the new gap pattern with longer gap length is used, then the remaining 4ms will be spare. It is a severe resource waste and will reduce the system throughput. 
Proposal 2: The new gap patterns are applied for positioning measurement only. 
2.2 Impact of concurrent RRM/PRS processing/measurement
Since the positioning measurement in R16 is always within gap, there should be no concurrent processing for RRM and PRS measurement. But the PRS measurement and RRM measurement will impact each other by gap overlapping.  
Proposal 3: The PRS measurement and RRM measurement will impact each other by gap overlapping.
However if new gap patterns are introduced, the impact should be divided into two types. When the positioning measurement is performed using existing gap, it will share the gap chance with RRM measurement which is performed within gap according to the distribution ratio defined as CSSF. In this case, the measurement period need to be extended in proportion. When positioning measurement is performed in new gap pattern, since the gap cannot be used for RRM, one of measurement will be dropped due to gap collision. 
Proposal 4: When positioning measurement is performed using existing gap, the PRS and RRM measurement will impact each other by gap sharing defined as CSSF. 
Proposal 5: When positioning measurement is performed in new gap pattern, since the gap cannot be used for RRM, one of measurement will be dropped due to gap collision. 
2.3 Impact of BWP change
The impact of BWP switch on PRS measurement was discussed in last meeting and the following conclusion was captured in the WF [1]: 
	· FFS: whether to define UE behavior if active BWP switching overlaps/collides with gaps used for PRS measurements.
· Candidate options if the UE behavior is defined:
· Option 1: 
· Active BWP switching is prioritized over PRS measurement in a gap where active BWP switching is triggered.
· FFS: whether UE is required to meet PRS measurement requirements if option 1 is adopted.
· Option 2: 
· PRS measurement is performed in a gap even if active BWP switching is triggered in that gap i.e. PRS measurement is prioritized in gaps.


In our understanding, the BWP switch signalling in measurement gap is not allowed. BWP switching and measurement gap are both signalled by serving gNB, and the overlapping shall be avoided by NW. 
But there is one case that UE received BWP switch signalling before gap, and the switching time is collided with gap duration. In this case, we think the measurement in gap should be prioritized i.e. PRS measurement is performed in a gap even if active BWP switching is triggered in that gap. 
Proposal 6: PRS measurement is performed in a gap even if active BWP switching is triggered in that gap i.e. PRS measurement is prioritized in gaps. 
3. Conclusion
[bookmark: _GoBack]We discussed the new gap patterns for positioning measurement and the impact on RRM measurement in this paper, and following proposals were given: 
Proposal 1: The combination of MGL and MGRP is {10, 80}ms and {10, 160}ms if introduced in Rel-16. 
Proposal 2: The new gap patterns are applied for positioning measurement only. 
Proposal 3: The PRS measurement and RRM measurement will impact each other by gap overlapping. 
Proposal 4: When positioning measurement is performed using existing gap, the PRS and RRM measurement will impact each other by gap sharing defined as CSSF. 
Proposal 5: When positioning measurement is performed in new gap pattern, since the gap cannot be used for RRM, one of measurement will be dropped due to gap collision. 
Proposal 6: PRS measurement is performed in a gap even if active BWP switching is triggered in that gap i.e. PRS measurement is prioritized in gaps. 
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