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1 Introduction
Currently, new measurement gaps for dense PRS was discussed for 3 meetings in RAN4, i.e. RAN4#86, #86bis and #87, and 3 WFs [1][2][3] and an LS [4] were approved as shown in the Annex.
In this contribution, we will discuss some remaining issues on the new measurement gaps for dense PRS.
2 Discussion
In RAN4#86, an approved WF [1] captured an FFS whether the same gap patterns can be used for both FDD and TDD. We think after the discussion in RAN4, the conclusion will be captured into the column Applicability of Table 8.1.2.1-3 of TS 36.133. Besides, the WF also captured that UE may indicate a preferred measurement gap pattern ID, a measurement gap pattern with a longer MGL may be indicated for CEModeB and a shorter MGL for CEModeA. That means, the gaps patterns with different lengths may apply for different CE Modes. This is restriction should also be captured into the column Applicability of Table 8.1.2.1-3. In current endorsed CR [5], since it is captured that Measurement gaps are configured according to applicability rules specified in Table 8.1.2.1-3 in 36.133, and above restrictions i.e. TDD or FDD, CEModeA or CEModeB, tends to be captured into the Applicability column, there will be no impact on RAN2 specification regarding to above restrictions.
Proposal1: There will be no impact on RAN2 specification if the restrictions i.e. TDD or FDD, CEModeA or CEModeB, are captured into the Applicability column of Table 8.1.2.1-3 of 36.133.
	–
MeasGapConfigDensePRS

The IE MeasGapConfigDensePRS specifies the additional additional measurement gap pattern configuration for RSTD measurements with dense PRS configuration, see TS 36.133 [16, Table 8.1.2.1-3]. Measurement gaps are configured according to applicability rules specified in Table 8.1.2.1-3 in 36.133 [16].




Regarding to the parallel configuration of new dense PRS gap and legacy gap, there is an Editor’s Note in the field description of measGapConfigDensePRS.

	measGapConfigDensePRS

Used to setup and release additional measurement gap pattern with dense PRS configuration as specified in TS 36.133 [16, Table 8.1.2.1-3].

Editor’s note: Based on RAN4 agreements for RRM measurements during RSTD measurements with dense PRS configuration, further clarification may be needed whether legacy RRM gap ptterns and new RSTD gap patterns can be configured simultaneously or not.


In RAN4#86 meeting, it was agreed that RAN4 to discuss and specify applicable requirements also for UE configured with both a measurement gap pattern for RRM measurements and a new measurement gap pattern for RSTD measurements. It seems it is possible to configure both a measurement gap pattern for RRM measurement and a new measurement pattern for RSTD measurement in parallel. Additionally, in RAN4#86bis meeting, an FFS was left that FFS whether legacy measurement gap patterns can be used in parallel with new gaps, and RAN4 provided two options for choice. We think there will be further discussion in RAN4 and RAN2 should wait for input from RAN4 before any discussion in RAN2.
Proposal2: RAN2 waits for input of parallel configuration of legacy gap pattern and new gap pattern from RAN4 before any discussion.

Besides, during the CR review, some companies discussed whether the new gap pattern applies to inter-frequency and/or intra-frequency. In RAN4 approved WF [2], it only said RAN4 to discuss the impact of new gaps on RRM requirements, including intra-frequency and inter-frequency RRM requirements. After that there was not any further discussion. The InterFreqRSTDMeasurementIndication message is used for inter-frequency RSTD measurement, which captures UE preference for dense PRS gap. However, in the endorsed CR for TS 36.331, there is no clarification/differentiation on the inter-frequency or intra-frequency in the description of MeasGapConfigDensePRS. If the new gap applies only for inter-frequency, it is necessary to add some clarification in the description of MeasGapConfigDensePRS. If the new gap applies for both inter-frequency and intra-frequency, some clarification for the InterFreqRSTDMeasurementIndication is needed. RAN2 needs to wait for input from RAN4 on this issue. Anyway, it is feasible to use the InterFreqRSTDMeasurementIndication message to indicate the UE’s preference on the new gap pattern. Then the clarification should be added on the description of the message as shown below. And the corresponding change is provided in the contribution [7].
	· –
InterFreqRSTDMeasurementIndication
The InterFreqRSTDMeasurementIndication message is used to indicate that the UE is going to either start or stop OTDOA inter-frequency RSTD measurement which requires measurement gaps as specified in TS 36.133 [16, 8.1.2.6]. The InterFreqRSTDMeasurementIndication message is also used to indicate to the network that the UE is going to start/stop OTDOA intra-frequency RSTD measurements which require measurement gaps. The InterFreqRSTDMeasurementIndication message is also used to indicate to the network the measurement gap that the category M1 or M2 UE prefers to perform RSTD measurements with dense PRS configuration, as specified in TS 36.133 [16. Table 8.1.2.1-3].


Proposal3: Add the description for the new function of indicating the new gap preference in InterFreqRSTDMeasurementIndication.
Additionally, the preference indication can be taken as UE assistance information, which should be introduced into TS 36.300. The corresponding changes is provide in the contribution [8].
Since the new measurement gap configuration is introduced for dense PRS, there will be impact on 36.331 section 5.5.2.9 in the Editor’s Note. Basically, as only new gap offset for dense PRS measurement gaps is defined, a similar text procedure to legacy measConfig can be reused with minimal changes as shown in contribution [6].

Proposal4: Similar text procedure as for legacy measConfig is reused with minimal changes for the new gap pattern.
Compared with the definition MGRP and LMGRP, we can define DMGRP for dense PRS measurement gap. Then we can add more details in the text procedure of section 5.5.2.9 and the filed description of gapOffsetDensePRS. The corresponding changes are provided in [6][7].
Proposal5: Capture the changes in contributions [6][7][8] for dense PRS gap.
3 Conclusion
In this document we discussed the measurement gap for dense PRS and made following proposals:
Proposal1: There will be no impact on RAN2 specification if the restrictions i.e. TDD or FDD, CEModeA or CEModeB, are captured into the Applicability column of Table 8.1.2.1-3 of 36.133.
Proposal2: RAN2 waits for input of parallel configuration of legacy gap pattern and new gap pattern from RAN4 before any discussion.

Proposal3: Add the description for the new function of indicating the new gap preference in InterFreqRSTDMeasurementIndication.
Proposal4: Similar text procedure as for legacy measConfig is reused with minimal changes for the new gap pattern.
Proposal5: Capture the changes in contributions [6][7][8] for dense PRS gap.
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5 Annex

RAN4#86, Approved WF

R4-1803147 WF on measurement gaps for dense PRS, Ericsson, Huawei, HiSilicon

	· More than one new measurement gap pattern are introduced to support dense PRS
· FFS wether the same gap patterns can be used for both FDD and TDD
· The new measurement gap patterns are specified in 36.133
· Gap pattern ID is signalled to the UE
· New measurement gap patterns are characterized by:
· MGL > 6
· MGL not longer than the number of PRS subframes needed to meet RSTD requirements + 2 subframes for switching
· MGL/MGRP < X, X is TBD
· UE may indicate a preferred measurement gap pattern ID
· A measurement gap pattern with a longer MGL may be indicated for CEModeB and a shorter MGL for CEModeA
· RAN4 to discuss and specify applicable requirements also for UE configured with both a measurement gap pattern for RRM measurements and a new measurement gap pattern for RSTD measurements
· RAN4 to discuss the impact of new measurement gap patterns on RLM



RAN4#86bis, Approved WF
R4-1805955 WF on measurement gaps for dense PRS, Ericsson

	· A new measurement gap pattern is configured for UE that requires such gaps for performing RSTD measurements configured via LPP

· Impact on RSTD requirements:

· The existing UE Cat M1 and Cat M2 accuracy requirements for RSTD measurements in gaps shall also apply with the new gaps

· RAN4 to check whether the existing UE Cat M1 and Cat M2 measurement period requirements (generically formulated with respect to MGL and MGRP) for RSTD measurements in gaps also apply with the new gaps

· FFS whether legacy measurement gap patterns can be used in parallel with new gaps, choose between options:
· Option 1: using the earlier configured leagacy gaps shall be suspended during the RSTD measurement period (while new gaps are used) and resumed after the RSTD measurements are complete (when new gaps are no longer used)
· Option 2: the legacy gaps may be used during the RSTD measurement period, in parallel with new gaps (the details are FFS)
· FFS gap alignment between legacy measurement gap and new RSTD measurement gap

· New measurement gap patterns shall not be requested if UE is not configured with RSTD measurements via LPP

· FFS using the new gaps (when configured for RSTD) for RRM during the RSTD measurement period, choose between options:

· Option 1: new gaps shall not be used for RRM measurements

· Option 2: new gaps may be used for RRM measurements, under certain conditions (conditions FFS)

· Impact on RRM requirements:
· RAN4 to discuss the impact of new gaps on RRM requirements, including intra-frequency and inter-frequency RRM requirements



RAN4#87, Approved WF

R4-1808476 WF on measurement gaps for dense PRS, Ericsson

	· RSTD measurement period:

· The existing UE Cat M1 and Cat M2 measurement period requirements (generically formulated with respect to MGL and MGRP) for RSTD measurements in gaps shall also apply with the new gaps

· RLM requirements:
· When the UE is configured with new measurement gaps for RSTD measurements, the UE shall also perform RLM. If there is no overlap between the new measurement gaps and configured MPDCCH subframes for UE monitoring, the UE shall meet the existing requirements; otherwise, the out-of-sync and in-sync evaluation periods can be longer than currently defined in 36.133

· RRM requirements:
· RRM cell identification delay and measurement delay may be longer while the UE is using a new measurement gap pattern configured for RSTD measurements

RAN4 to further discuss whether Note 1 after Table 8.1.2.1-2 needs to be updated due to the introduction of the new measurement gaps
Gap Pattern Id
MGL (ms)
MGRP (ms)
Applicability
rstd0

10

80

Not all measurement gap patterns among rstd0-rstd20 can be configured for a UE in different conditions, including but not limited to whether the UE is configured with a single or multiple PRS configurations in a cell
Details of applicability rules are TBD.
rstd1

10

160

rstd2

10

320

rstd3

10

640

rstd4

10

1280

rstd5

14

160

rstd6

14

320

rstd7

14

640

rstd8

14

1280

rstd9
24
320
rstd10
24
640
rstd11
24
1280
rstd12

32

320

rstd13

32

640

rstd14

32

1280

rstd15

54

640

rstd16

54

1280

rstd17

64

640

rstd18

64

1280

rstd19

80

640

rstd20

80

1280

NOTE 1: Measurement gap patterns rstd0─rstd20 can only be configured for RSTD measurements requiring such gaps and used during the RSTD measurement period corresponding to these measurements.




RAN4#87, Approved LS

R4-1807999 LS on new measurement gaps for dense PRS, Ericsson

	During its work on new measurement gaps for RSTD measurements based on dense PRS, RAN4 has agreed on the following:

· 21 new measurement gap patterns are specified in TS 36.133 with the measurement gap period of up to 1280 ms

· The new gaps can only be configured for Cat M1/M2 UEs performing RSTD measurements and requiring such gaps

· Any of the new measurement gap patterns shall only be used by the UE during the RSTD measurement period until RSTD measurements are complete

· UE not configured with Nprs > 6 in any cell in any of the PRS configurations of the cell shall not be allowed to request for RSTD measurements any of the new measurement gap patterns
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