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Introduction
In RAN4#97, remaining issues for general issues in UE PRS measurement requirements are discussed, and the outcomes are captured in [1]. One remaining issue is the requirement applicability in terms of measurement capability. In addition, use of new MG pattern for LTE measurement is also discussed based on CR [2] but there was no conclusion.
In this paper we will provide our views on the remaining issues measurement capability and MG for PRS measurement. 
Discussion
Measurement capability
	· Applicability conditions related to measurement capability 
· Option 1: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N.
· Option 2: The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length
· Option 3: The measurement requirements do not apply for a PRS resource, if the PRS resource is across two sampling duration of N within duration Lprs 
· Option 4: none of option 1~3 is needed. It’s already clear from 38.133 that the measurements are performed within the UE capability.
· Note: option 1~3 are not exclusive with each other


Option 1 proposes that if the time span of a DL PRS resource instance is greater than the reported buffering capability , measurement requirements do not apply. We think the proposal makes sense, as an instance of a single PRS resource should be buffered and processed by UE with one PRS occasion/period, and coherent combining of a PRS resource across more than one PRS occasions/periods is not typical UE implementation.  
Some companies commented that the issue is already addressed by the scaling factor  in the measurement period. However, it is noted that the issue here is concerned with duration or time span of a single PRS resource, while the scaling of the measurement period is due to aggregate duration of a PRS sample, which includes multiple PRS resources, exceeding the reported capability N. 
As example is shown in Figure 1. The duration of each single resource is no larger than N, but the aggregate duration Lprs is larger than N. In this case, the measurement requirement would apply for resource 1 and resource 3, and the scaling factor in the measurement period  is 2. 
Option 2 proposes that the measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length. The proposal is also reasonable since in Rel-16 the PRS measurement are all based on MG, and if the span of a single PRS resource occasion is larger than MGL, it means that UE cannot buffer and process the resource with one resource period. 
Another issue related to UE processing capability N is resource 2. As resource 2 is across two sampling duration of N, it cannot be measured in one PRS sample. For the same reason that an instance of a single PRS resource should be buffered and processed by UE with one PRS occasion/period, the measurement requirement cannot apply for this resource, either. This is the motivation of option 3.
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Figure 1: sampling when configured PRS occasion duration K is larger than reported capability N
Proposal 1: The measurement requirements do not apply for a PRS resource if 
· the time span of the PRS resource instance is greater than UE reported capability N, or 
· the time span of a DL PRS resource instance is greater than the configured measurement gap length, or 
· the PRS resource is across two sampling duration of N within duration Lprs
Use of MG pattern for LTE measurement 
RAN4 has introduced 2 new MG patterns, i.e. #24 and #25. The two new MG patterns can only be used when UE is configured with PRS measurement requiring such MG patterns and only during the positioning session. Once configured, the new MG patterns can also be used for NR and LTE RRM measurement. 
The MG applicability is defined in Table 9.1.2-2 and Table 9.1.2-3 of 38.133. For legacy MG patterns, i.e. #0~#23, the applicability for LTE measurement are defined as follows.
· MG pattern #0,1,2,3 can be used for LTE measurement in all cases
· MG pattern #4,6,7,8,10 can be used for LTE measurement when the configured MO includes botj LTE and NR target carriers
· MG pattern #5,9,11 cannot be used for LTE measurement (reason is that they are with 160ms MGRP while for LTE we do not have requirements defined with 160ms MGRP)
Following the applicability for legacy MG patterns, MG pattern #25, which is also with 160ms MGRP, should be applicable for LTE measurement. 
Proposal 2: Remove MG pattern #25 as an applicable pattern for LTE measurement.
Another issue is the effective measurement time for LTE measurement. With existing MG patterns, UE is assumed to do cell search and measurement for a time period of 5ms at most. For example, with MG pattern #0, the effective measurement time is 5ms which is based on 5ms PSS/SSS period in LTE. 
With MG pattern #24, the available time for measurement is 9ms (10ms MGL minus the 2*0.5ms retuning time at the beginning and the end). However, for LTE measurement UE is not assumed to search and measure for 9ms time period, so a 5ms measurement window needs to be defined. This can be done in the similar way as for legacy MG patterns in 36.133, as copied below.
	A UE configured with gap pattern Id 2, 3 or 10, shall be able to detect a target cell if the sub frame #0 or #5 of the target cell begins no earlier than 500uS from the start of the measurement gap and if the sub frame #0 or #5 of the target cell ends no later than 500uS before the end of the measurement gap in case of FDD, and no later than [750]us before the end of measurement gap in case of TDD.
A UE configured with gap pattern Id 6, 7 or 8 shall be able to detect a target cell if the sub frame #0 or #5 of the target cell begins no earlier than 500uS from the start of the measurement gap and if the sub frame #0 or #5 of the target cell ends no later than 1500uS before the end of the measurement gap in case of FDD, and no later than 1750us before the end of measurement gap in case of TDD.


It can be seen that for MG pattern #6,7,8 with 4ms MGL, the measurement window is defined as the first 2ms after the RF re-tuning time, which resembles the measurement window for MG pattern #2,3,10 (so that UE does not need a new implement for 4ms MGL). Similarly, we suggest to define the measurement window for MG pattern #24 as the first 5ms after the RF re-tuning time, which resembles the measurement window for MG pattern #0.
Proposal 3: When MG pattern #24 is used for LTE measurement, the measurement window is defined as the first 5ms after the RF re-tuning time.
Conclusions
In this paper we provided our views on the remaining issues measurement capability and MG for PRS measurement. 
Proposal 1: The measurement requirements do not apply for a PRS resource if 
· the time span of the PRS resource instance is greater than UE reported capability N, or 
· the time span of a DL PRS resource instance is greater than the configured measurement gap length, or 
· the PRS resource is across two sampling duration of N within duration Lprs
Proposal 2: Remove MG pattern #25 as an applicable pattern for LTE measurement.
Proposal 3: When MG pattern #24 is used for LTE measurement, the measurement window is defined as the first 5ms after the RF re-tuning time.
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