Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #103bis
R2-1814901
Chengdu, China, 8th – 12th October 2018
Agenda Item:
9.14.10
Source: 
Huawei, HiSilicon
Title:
Measurement gaps for dense PRS
Document for:
Discussion and Decision
1 Introduction
In RAN2#103 meeting, RAN2 agreed to wait for input from RAN4 on parallel configuration of legacy gap pattern and new gap pattern:

	=> RAN2 waits for input from RAN4 on parallel configuration of legacy gap pattern and new gap pattern before further discussion.


In this document, we will discuss the parallel configuration issue according to RAN4 progress. Additionally, we discuss UE capability.
2 Discussion
2.1 Parallel configuration

In RAN4#88 meeting, there is significant progress on the dense PRS gap pattern and an LS [1] was sent to RAN2 as shown below.

	1. Overall Description:

RAN4 has thoroughly discussed the applicability for the dense PRS gap patterns and has reached the agreements as follows.

· Upon receiving RSTD measurement configuration, UE requests the proper RSTD gap pattern from the network.

· The applicability of dense PRS gap patterns are defined as in the following table,

· Gap Pattern Id

· Measurement Gap Length

· (MGL, ms)

Measurement Gap Repetition Period

· (MGRP, ms)

· Applicability

· rstd0

· 10

· 80

· NOTE 1, 2

· rstd1
· 10
· 160
· rstd2
· 10
· 320
· rstd3
· 10
· 640
· rstd4
· 10
· 1280
· rstd5
· 14
· 160
· NOTE 1, 2

· rstd6
· 14
· 320
· rstd7
· 14
· 640
· rstd8
· 14
· 1280
· rstd9
· 24
· 320
· NOTE 1, 2

· rstd10
· 24
· 640
· rstd11
· 24

· 1280
· rstd12
· 32

· 320
· NOTE 1, 2

· rstd13
· 32

· 640
· rstd14
· 32

· 1280
· rstd15
· 54

· 640
· NOTE 2
· rstd16
· 54

· 1280
· rstd17
· 64

· 640
· NOTE 2
· rstd18
· 64

· 1280
· rstd19
· 80

· 640
· NOTE 3
· rstd20
· 80

· 1280
NOTE 1:  For FDD, (MGL-2) shall not be larger than the required minimum number of available measurement subframes specified in Section 9 in the corresponding RSTD measurement accuracy requirements.

NOTE 2: For TDD, the number of DL subframes within the available measurement time of the measurement gap shall not be larger than the required minimum number of available measurement subframes specified in Section 9 in the corresponding RSTD measurement accuracy requirements.

NOTE 3: At least one cell in the OTDOA assistance data is configured with multiple PRS configurations

· If the UE is configured with any of the measurement gap patterns specified in the above table, using of any other measurement gap pattern configured to the UE shall be suspended during the RSTD measurement period and shall continue after the RSTD measurement period.
2. Actions:

To RAN2:

ACTION: 
RAN4 asks RAN2 to kindly take the above mentioned conclusions into consideration.


As highlighted above, if the UE is configured with any of the measurement gap patterns specified in the above table, using of any other measurement gap pattern configured to the UE shall be suspended during the RSTD measurement period and shall continue after the RSTD measurement period. That means the parallel configuration of legacy gap pattern and dense PRS gap pattern is supported, but the legacy gap pattern shall be suspended when it collides with the dense PRS gap pattern. 
Observation1: The parallel configuration of legacy gap pattern and dense PRS gap pattern is supported, but the legacy gap pattern shall be suspended when it collides with the dense PRS gap pattern. 
The above requirements are agreed in [2] to be captured in TS 36.133, then from RAN2 point of view, there is no impact on current RAN2 specifications.
Proposal1: No RAN2 work is needed on parallel configuration of legacy gap pattern and dense PRS gap pattern.
2.2 UE capability

RAN2 has captured a UE preference for dense PRS gap to indicate to eNB the UE preference. In last meeting, some companies commented that there is no need to introduce the capability since the UE is already indicating its preference. However, there is also the case that the UE doesn’t have a preference and any gap configuration for dense PRS may be fine for the UE. In that case, in order for the eNB to configure the measurement gap for dense PRS for the UE, the eNB has to know the UE capability of supporting measurement gaps for dense PRS. Actually, we already have the same approach in current specification as shown below:

	UEAssistanceInformation message
-- ASN1START

UEAssistanceInformation-r11 ::=



SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




ueAssistanceInformation-r11


UEAssistanceInformation-r11-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEAssistanceInformation-r11-IEs ::=

SEQUENCE {


powerPrefIndication-r11



ENUMERATED
{normal, lowPowerConsumption}
OPTIONAL,


lateNonCriticalExtension


OCTET STRING








OPTIONAL,


nonCriticalExtension



UEAssistanceInformation-v1430-IEs


OPTIONAL

}

UEAssistanceInformation-v1430-IEs ::=

SEQUENCE
{


bw-Preference-r14




BW-Preference-r14








OPTIONAL,


sps-AssistanceInformation-r14

SEQUENCE {



trafficPatternInfoListSL-r14

TrafficPatternInfoList-r14

OPTIONAL,



trafficPatternInfoListUL-r14

TrafficPatternInfoList-r14

OPTIONAL


}


OPTIONAL,


rlm-Report-r14





SEQUENCE {



rlm-Event-r14





ENUMERATED {earlyOutOfSync, earlyInSync},



excessRep-MPDCCH-r14



ENUMERATED {excessRep1, excessRep2}

OPTIONAL


}



















OPTIONAL,
delayBudgetReport-r14



DelayBudgetReport-r14





OPTIONAL,


nonCriticalExtension



UEAssistanceInformation-v1450-IEs


OPTIONAL

}

UEAssistanceInformation-v1450-IEs ::=

SEQUENCE {


overheatingAssistance-r14



OverheatingAssistance-r14



OPTIONAL,


nonCriticalExtension




SEQUENCE {}







OPTIONAL

}

BW-Preference-r14 ::= SEQUENCE {


dl-Preference-r14

ENUMERATED
{mhz1dot4, mhz5, mhz20 }





OPTIONAL,


ul-Preference-r14

ENUMERATED
{mhz1dot4, mhz5}





OPTIONAL

}

TrafficPatternInfoList-r14 ::= SEQUENCE (SIZE (1..maxTrafficPattern-r14)) OF TrafficPatternInfo-r14

TrafficPatternInfo-r14 ::=
SEQUENCE {


trafficPeriodicity-r14


ENUMERATED {












sf20, sf50, sf100, sf200, sf300, sf400, sf500,












sf600, sf700, sf800, sf900, sf1000},


timingOffset-r14




INTEGER (0..10239),


priorityInfoSL-r14




SL-Priority-r13







OPTIONAL,


logicalChannelIdentityUL-r14

INTEGER (3..10)







OPTIONAL,


messageSize-r14




BIT STRING (SIZE (6))
}

DelayBudgetReport-r14::=
CHOICE {


type1






ENUMERATED {











msMinus1280, msMinus640, msMinus320, msMinus160,











msMinus80, msMinus60, msMinus40, msMinus20, ms0, ms20,











ms40, ms60, ms80, ms160, ms320, ms640, ms1280},


type2






ENUMERATED {











msMinus192, msMinus168,msMinus144, msMinus120,











msMinus96, msMinus72, msMinus48, msMinus24, ms0, ms24,











ms48, ms72, ms96, ms120, ms144, ms168, ms192}

}

OverheatingAssistance-r14 ::=
SEQUENCE {



reducedUE-Category


SEQUENCE {




reducedUE-CategoryDL



INTEGER (0..19),




reducedUE-CategoryUL



INTEGER (0..21)



}

OPTIONAL,



reducedMaxCCs



SEQUENCE {




reducedCCsDL





INTEGER (0..31),




reducedCCsUL





INTEGER (0..31)



}

OPTIONAL

}

-- ASN1STOP

UE-EUTRA-Capability information element

-- ASN1START

UE-EUTRA-Capability ::=


SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..5),


pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measParameters





MeasParameters,


featureGroupIndicators



BIT STRING (SIZE (32))



OPTIONAL,


interRAT-Parameters



SEQUENCE {



utraFDD







IRAT-ParametersUTRA-FDD



OPTIONAL,



utraTDD128






IRAT-ParametersUTRA-TDD128



OPTIONAL,



utraTDD384






IRAT-ParametersUTRA-TDD384



OPTIONAL,



utraTDD768






IRAT-ParametersUTRA-TDD768



OPTIONAL,



geran







IRAT-ParametersGERAN




OPTIONAL,



cdma2000-HRPD





IRAT-ParametersCDMA2000-HRPD


OPTIONAL,



cdma2000-1xRTT





IRAT-ParametersCDMA2000-1XRTT


OPTIONAL


},


nonCriticalExtension



UE-EUTRA-Capability-v920-IEs

OPTIONAL

}

Other-Parameters-r11 ::=



SEQUENCE {


inDeviceCoexInd-r11





ENUMERATED {supported}

OPTIONAL,


powerPrefInd-r11





ENUMERATED {supported}

OPTIONAL,


ue-Rx-TxTimeDiffMeasurements-r11

ENUMERATED {supported}

OPTIONAL

}

Other-Parameters-v1430 ::=


SEQUENCE {


bwPrefInd-r14




ENUMERATED {supported}

OPTIONAL,


rlm-ReportSupport-r14


ENUMERATED {supported}

OPTIONAL

}

MMTEL-Parameters-r14 ::=


SEQUENCE {


delayBudgetReporting-r14




ENUMERATED {supported}

OPTIONAL,


pusch-Enhancements-r14





ENUMERATED {supported}

OPTIONAL,


recommendedBitRate-r14





ENUMERATED {supported}

OPTIONAL,


recommendedBitRateQuery-r14




ENUMERATED {supported}

OPTIONAL

}

OtherParameters-v1450 ::=
SEQUENCE {


overheatingInd-r14



ENUMERATED {supported}

OPTIONAL

}




It is natural that the UE has no preference but has the capability. Therefore, an optional UE capability indication is needed to indicate to the eNB whether or not the UE supports measurement gaps for dense PRS. 
Proposal2: An optional UE capability indication is needed to indicate to the eNB whether or not the UE supports measurement gaps for dense PRS. 
The corresponding changes are provided in the contributions [5], [6], for TS 36.306 and TS 36.331.
3 Conclusion 
In this paper, we discussed measurement gaps for dense PRS and made following observation and proposals:
Observation1: The parallel configuration of legacy gap pattern and dense PRS gap pattern is supported, but the legacy gap pattern shall be suspended when it collides with the dense PRS gap pattern. 
Proposal1: No RAN2 work is needed on parallel configuration of legacy gap pattern and dense PRS gap pattern.

Proposal2: An optional UE capability indication is needed to indicate to the eNB whether or not the UE supports measurement gaps for dense PRS. 
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