3GPP TSG-RAN WG4 Meeting #88
         













     R4-1810627
Gothenburg, Sweden, 20th – 24th August, 2018
Title: 




On the RRM requirements for new gaps under eFeMTC dense PRS configuration
Source: 
Huawei, HiSilicon
Agenda item:
6.5.4.1
Document for:
Discussion
1. Introduction

Under the scope of eFeMTC RSTD measurement, both intra- and inter- frequency measurement may need gaps to perform measurement outside the data narrow band. Further, as dense PRS configuration is introduced, new gap patterns for RSTD measurement may be needed in order to achieve alignment with PRS configuration. With great progress made in the last few meetings, we are looking forward to further discuss the details of this topic in the aspects of legacy gap handling and RRM/RLM requirement impact.
In the previous RAN4 meetings, progress has been made on the new gaps for dense PRS configuration as copied below,

	· 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

	· 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
· The new measurement gap pattern configurations are to be specified assuming X=0.15 (MGL/MGRP < X [R4-1803147])
· Other rules are not precluded



	· R4-1808476:
· 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


In this contribution, we share discussions on the new gaps for dense PRS configuration under the scope of R15 eFeMTC RSTD measurement.

2. Discussion
2.1. Applicability of the new gaps for dense PRS configurations
To align with the dense PRS configuration which may be configured by the network, we had introduced the new gap patterns to better perform RSTD measurement under dense PRS configurations. The introduced gap patterns have much longer MGL and MGRP than the legacy gap patterns used for RRM measurements by LTE.

One important issue here is to make sure that the newly introduced gap patterns are not used by any other purpose than RSTD measurements with dense PRS configuration. This can be facilitated by only configuring the new gaps after receiving the UE’s RSTD gap request InterFreqRSTDMeasurementIndication. Otherwise, the long new gaps will largely harm the current RRM requirements. Additionally, longer MGL does not help upgrade the RRM performance on the contrary, it may badly degrade the RRM performance under fast UE mobility.
Further, we should bear in mind the exact benefit to introduce the dense PRS configuration and the corresponding gap patterns is to enhance the RSTD measurement performance. Thus the applicability of the certain gap patterns among the introduced 21 new gap patterns should be defined by certain principles, so that the benefit of introducing the enhancement is meanwhile guaranteed. More importantly, the impact on RRM requirements by utilizing the new gap patterns should be minimized as possible, which also needs the help of certain applicability rules. For example, the patterns designed for TDD should not be used under FDD cases to prevent high gap occupation of data transmission. Instead they shall only be used in TDD configurations to better serve the dense PRS configuration.
Proposal 1: Define applicability for the dense PRS gap patterns under certain principles,
· Dense PRS gap patterns are not used for RRM measurements

· Dense PRS gap patterns are not used for RSTD measurements without dense PRS configuration

· Patterns designed for TDD are not used for FDD mode, which are rstd9 ~ rstd 11, rstd 15 and rstd 16

· Discuss how to define the applicability to better align with the PRS configuration
	Gap Pattern Id
	Measurement Gap Length

(MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Applicability

	rstd0
	10
	80
	TBD

	rstd1
	10
	160
	TBD

	rstd2
	10
	320
	TBD

	rstd3
	10
	640
	TBD

	rstd4
	10
	1280
	TBD

	rstd5
	14
	160
	TBD

	rstd6
	14
	320
	TBD

	rstd7
	14
	640
	TBD

	rstd8
	14
	1280
	TBD

	rstd9
	24
	320
	TDD only

	rstd10
	24
	640
	TDD only

	rstd11
	24
	1280
	TDD only

	rstd12
	32
	320
	TBD

	rstd13
	32
	640
	TBD

	rstd14
	32
	1280
	TBD

	rstd15
	54
	640
	TDD only

	rstd16
	54
	1280
	TDD only

	rstd17
	64
	640
	CE mode B only

	rstd18
	64
	1280
	CE mode B only

	rstd19
	80
	640
	Cat M1 CE mode B only

	rstd20
	80
	1280
	Cat M1 CE mode B only

	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.



The above table can be an example of the applicability defined for the dense PRS gap patterns.
2.2. UE procedures when configured with new gaps

Unlike legacy RSTD gaps which can only be configured as #0, the new gaps for dense PRS have multiple patterns with various sets of MGL and MGRP. That is to say, UE configured with RSTD measurements by LPP should request gaps with expected patterns from the serving eNB. Another reason for this is that when the serving eNB somehow has no idea about the configured RSTD measurement by LPP or it has no idea about the PRS configuration of the network, the UE gap request with patterns seems crucial. Under such circumstances, the UE shall efficiently perform RSTD measurements with the requested gap patterns by itself without conducting much impact on RRM or traffics. The above facts yield the need to facilitate higher priority of the RSTD measurement than RRM or traffics under dense PRS configurations with new gaps.
Proposal 2: Upon receiving RSTD measurement configuration, UE requests the proper RSTD gap pattern from the serving eNB.
Upon receiving the new gap configurations for RSTD, UE behaviors should be discussed under the below conditions,
· UE has already been configured for RRM measurements
· UE has already been configured with legacy gaps
We have the below 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)
Option 1 means that the use of the new gaps and the corresponding RSTD measurements have higher priority than RRM measurements. In that case after configured with new gaps for dense PRS, the UE suspends RRM measurements until the new gaps are no longer used and then resume RRM measurements. Option 2 here means to maintain two sets of gaps in parallel to facilitate the parallel measurements of the two kinds, which certainly yields great complexity for both UE and the network. Although option 2 does less harm to the RRM measurement requirements by maintaining two parallel gap patterns, it still has predictable impact on the RRM requirements since very long MGL of the RSTD gaps definitely have impact on the RRM performance. We prefer the option 1 with the reason that as long as the impact on RRM performance is inevitable, we should choose the simpler solution.
Proposal 3: Upon receiving RSTD measurement configuration with new gaps, UE should follow enhanced RRM requirements.

2.3. Impact on RLM
If we introduce new gap patterns whose MGL exceeds 10ms, we should consider to enhance the RLM requirements since the current RLM requirements require the UE to perform RLM at least once every radio frame. Additionally, given that the long gap for dense PRS may occupy a large portion of the required 400ms or 200ms for Qout and Qin evaluation, RAN4 should discuss whether it is better for us to enhance the radio link monitoring requirements thoroughly for eFeMTC.
Proposal 4: Clarify the applicability of RLM requirements for the cases in which the dense PRS gaps are configured.

3. Conclusion
In this contribution, we share discussions on the new gaps for dense PRS configuration under the scope of R15 eFeMTC RSTD measurement.

Proposal 1: Define applicability for the dense PRS gap patterns under certain principles,

· Dense PRS gap patterns are not used for RRM measurements

· Dense PRS gap patterns are not used for RSTD measurements without dense PRS configuration

· Patterns designed for TDD are not used for FDD mode, which are rstd9 ~ rstd 11, rstd 15 and rstd 16

· Discuss how to define the applicability to better align with the PRS configuration

Proposal 2: Upon receiving RSTD measurement configuration, UE requests the proper RSTD gap pattern from the serving eNB.
Proposal 3: Upon receiving RSTD measurement configuration with new gaps, UE should follow enhanced RRM requirements.

Proposal 4: Clarify the applicability of RLM requirements for the cases in which the dense PRS gaps are configured.
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