3GPP TSG-RAN WG2#100
R2-1713146
Reno, USA, 27 November - 1 December, 2017 
Agenda Item:
10.4.2.2
Source: 
Huawei, HiSilicon
Title: 
SSTD measurement for EN-DC
Document for:
Discussion and decision
1 Introduction
In RAN2#99bis meeting, RAN2 discussed the SSTD measurement for EN-DC and reached the following agreements:
Agreements:

1:
SSTD measurements for EN-DC are supported with the following principles (as in LTE):

a.
MeNB can configure SFN/subframe offset reporting for PSCell only when EN-DC is configured.

b.
UE only needs to read MIB to measure/report SFN/subframe offset.

c.
MeNB forwards the SFN/subframe offset from MeNB to SgNB using “SCG-ConfigInfo” (FFS on IE name).

d.
One shot reporting (i.e. eNB configures measurement and UE sends single report to eNB, not periodical).

2
The definition of LTE SSTD is reused for NR (to be confirmed by RAN4).

3
Attempt to introduce in LTE RRC by reusing the reporting for LTE DC.

FFS: Whether to extend SSTD measurement reporting for cells that are not yet configured.
In this paper, we further discuss the remaining issues for SSTD measurement for EN-DC and provide the corresponding change on TS 36.331
2 Discussion
RAN2 has agreed that MeNB can configure SFN/subframe offset reporting for PSCell only when EN-DC is configured. One question is whether the “when EN-DC is configured” just means the UE is in DC state, or also includes the case where the network configures the SSTD measurement in the PSCell addition message. If the answer is the former, two RRC message procedures are needed: one is PSCell addition and the other is the SSTD measurement. Two procedures will delay the SSTD measurement result obtaining by the network. Note that only when the SgNB obtains the SSTD measurement result, DRX and measurement gap settings for SgNB can be aligned. If the answer is the latter, only one RRC message procedure is needed.
According to current RRC specification, the UE firstly handles the SCG configuration, and then handles the measurement configuration. Therefore, it seems that the latter understanding is correct.

	5.3.5.3
Reception of an RRCConnectionReconfiguration not including the mobilityControlInfo by the UE

…
1>
if the received RRCConnectionReconfiguration includes the scg-Configuration; or

1>
if the current UE configuration includes one or more split DRBs and the received RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:

2>
perform SCG reconfiguration as specified in 5.3.10.10;

…
1>
if the RRCConnectionReconfiguration message includes the measConfig:
2>
perform the measurement configuration procedure as specified in 5.5.2;


Proposal 1: Confirm that the network can configure the SSTD measurement in the PSCell addition message.
There is one FFS regarding whether to extend SSTD measurement reporting for cells that are not yet configured. In our understanding, the main motivation is to get the timing offset in advance. However, if Proposal 1 is confirmed, we understand that it is unnecessary to support the extension, since the UE can quickly obtain the timing offset if the SSTD measurement is configured in the PSCell addition message.
Proposal 2: Not support extending SSTD measurement reporting for cells that are not yet configured.
For EN-DC case, the SgNB is NR. The UE measures of SSTD between the PCell and the PSCell means the UE measures LTE cell and NR cell, therefore the SSTD measurement for EN-DC should be regarded as the inter-RAT measurement. Then the reportSSTD-Meas field needs to be introduced in the ReportConfigNR. 
Proposal 3: The reportSSTD-Meas is introduced in the inter-RAT report configuration since the SSTD measurement for EN-DC is inter-RAT measurement.
For LTE DC, there is one UE capability indicator ue-SSTD-Meas for SSTD measurement: 

DC-Parameters-v1310 ::=


SEQUENCE {


pdcp-TransferSplitUL-r13



ENUMERATED {supported}


OPTIONAL,


ue-SSTD-Meas-r13





ENUMERATED {supported}


OPTIONAL
}

For EN-DC case, one question is whether a new capability indicator is needed, or reuse the LTE DC capability indicator. We think there is some difference for UE implementation from the view of measurement since EN-DC is related to two different RATs. So a new capability indicator is needed for EN-DC.

Proposal 4: Introduce one new capability indicator for SSTD measurement for EN-DC.
A draft TP (based on 36.331 v14.4.0) is attached.
Proposal 5: Endorse the attached TP for SSTD measurement for EN-DC.
3 Conclusion

The paper discusses the remaining issues for SSTD measurement for EN-DC and we propose:
Proposal 1: Confirm that the network can configure the SSTD measurement in the PSCell addition message.
Proposal 2: Not support extending SSTD measurement reporting for cells that are not yet configured.
Proposal 3: The reportSSTD-Meas is introduced in the inter-RAT report configuration since the SSTD measurement for EN-DC is inter-RAT measurement.
Proposal 4: Introduce one new capability indicator for SSTD measurement for EN-DC.
Proposal 5: Endorse the attached TP for SSTD measurement for EN-DC.
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5 Text Proposal (based on 36.331 v14.4.0)
–
MeasResultSSTD
The IE MeasResultSSTD consists of SFN, radio frame and subframe boundary difference between the PCell and the PSCell as specified in TS 36.214 [48] and TS 36.133 [16]. It is applicable to any kind of DC.
MeasResultSSTD information element

-- ASN1START

MeasResultSSTD-r13 ::=





SEQUENCE {


sfn-OffsetResult-r13





INTEGER (0..1023),


frameBoundaryOffsetResult-r13



INTEGER (-5..4),


subframeBoundaryOffsetResult-r13


INTEGER (0..127)

}

-- ASN1STOP

	MeasResultSSTD field descriptions

	sfn-OffsetResult

Indicates the SFN difference between the PCell and the PSCell as an integer value according to TS 36.214 [48].

	frameBoundaryOffsetResult

Indicates the frame boundary difference between the PCell and the PSCell as an integer value according to TS 36.214 [48].

	subframeBoundaryOffsetResult

Indicates the subframe boundary difference between the PCell and the PSCell as an integer value according to the mapping table in TS 36.133 [16].


…
–
ReportConfigInterRAT
The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events for UTRAN, GERAN and CDMA2000 are labelled BN with N equal to 1, 2 and so on. The inter-RAT measurement reporting events for WLAN are labelled WN with N equal to 1, 2 and so on.

Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

Event W1:
WLAN becomes better than a threshold;

Event W2:
All WLAN inside WLAN mobility set become worse than a threshold1 and a WLAN outside WLAN mobility set becomes better than a threshold2;

Event W3:
All WLAN inside WLAN mobility set become worse than a threshold.

The b1 and b2 event thresholds for CDMA2000 are the CDMA2000 pilot detection thresholds are expressed as an unsigned binary number equal to [-2 x 10 log 10 Ec/Io] in units of 0.5dB, see C.S0005 [25] for details.

ReportConfigInterRAT information element

-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





CHOICE {







b1-ThresholdUTRA




ThresholdUTRA,







b1-ThresholdGERAN




ThresholdGERAN,







b1-ThresholdCDMA2000



ThresholdCDMA2000






}





},





eventB2







SEQUENCE {






b2-Threshold1





ThresholdEUTRA,






b2-Threshold2





CHOICE {







b2-Threshold2UTRA




ThresholdUTRA,







b2-Threshold2GERAN




ThresholdGERAN,







b2-Threshold2CDMA2000



ThresholdCDMA2000






}





},





...,





eventW1-r13





SEQUENCE {






w1-Threshold-r13


WLAN-RSSI-Range-r13





},





eventW2-r13





SEQUENCE {






w2-Threshold1-r13


WLAN-RSSI-Range-r13,






w2-Threshold2-r13


WLAN-RSSI-Range-r13





},





eventW3-r13





SEQUENCE {






w3-Threshold-r13


WLAN-RSSI-Range-r13





}




},




hysteresis





Hysteresis,




timeToTrigger




TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells,















reportStrongestCellsForSON,















reportCGI}



}


},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,



reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...,


[[
si-RequestForHO-r9




ENUMERATED {setup}

OPTIONAL
-- Cond reportCGI


]],


[[
reportQuantityUTRA-FDD-r10


ENUMERATED {both}

OPTIONAL
-- Need OR


]],


[[
includeLocationInfo-r11

 

BOOLEAN




OPTIONAL
-- Need ON


]],


[[
b2-Threshold1-v1250




CHOICE {




release







NULL,




setup







RSRQ-Range-v1250



}














OPTIONAL 
-- Need ON


]],


[[
reportQuantityWLAN-r13



ReportQuantityWLAN-r13
OPTIONAL
-- Need ON


]],


[[
reportAnyWLAN-r14




BOOLEAN




OPTIONAL
-- Need ON


]],


[[
reportSSTD-Meas-r15



BOOLEAN


OPTIONAL

-- Need ON

]]
}
	ReportConfigInterRAT field descriptions

	availableAdmissionCapacityRequestWLAN 

The value true indicates that the UE shall include, if available, WLAN Available Admission Capacity in measurement reports.

	backhaulDL-BandwidthRequestWLAN

The value true indicates that the UE shall include, if available, WLAN Backhaul Downlink Bandwidth in measurement reports.

	backhaulUL-BandwidthRequestWLAN 

The value true indicates that the UE shall include, if available, WLAN Backhaul Uplink Bandwidth in measurement reports.

	bandRequestWLAN 

The value true indicates that the UE shall include WLAN band in measurement reports.

	bN-ThresholdM

Threshold to be used in inter RAT measurement report triggering condition for event number bN. If multiple thresholds are defined for event number bN, the thresholds are differentiated by M.

	carrierInfoRequestWLAN

The value true indicates that the UE shall include, if available, WLAN Carrier Information in measurement reports.

	channelUtilizationRequest-WLAN

The value true indicates that the UE shall include, if available, WLAN Channel Utilization in measurement reports.

	eventId

Choice of inter-RAT event triggered reporting criteria.

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report. In case purpose is set to reportStrongestCellsForSON only value 1 applies. For inter-RAT WLAN, it is the maximum number of WLANs to include in the measurement report.

	Purpose

reportStrongestCellsForSON applies only in case reportConfig is linked to a measObject set to measObjectUTRA or measObjectCDMA2000.

	reportAmount

Number of measurement reports applicable for triggerType event as well as for triggerType periodical. In case purpose is set to reportCGI or reportStrongestCellsForSON only value 1 applies.

	reportAnyWLAN

Indicates UE to report any WLAN AP meeting the triggering requirements, even if it is not included in the corresponding MeasObjectWLAN. 

	reportQuantityUTRA-FDD
The quantities to be included in the UTRA measurement report. The value both means that both the cpich RSCP and cpich EcN0 quantities are to be included in the measurement report.

	reportSSTD-Meas
The field is applicable for EN-DC. If this field is set to true, the UE shall measure SSTD between the PCell and the PSCell as specified in TS 36.214 [48] and ignore the maxReportCells fields. E-UTRAN only sets this field to true when setting triggerType to periodical and purpose to reportStrongestCells.

	si-RequestForHO

The field applies to the reportCGI functionality, and when the field is included, the UE is allowed to use autonomous gaps in acquiring system information from the neighbour cell, applies a different value for T321, and includes different fields in the measurement report.

	stationCountRequestWLAN

The value true indicates that the UE shall include, if available, WLAN Station Count in measurement reports.

	b1-ThresholdGERAN, b2-Threshold2GERAN

The actual value is field value – 110 dBm.

	b1-ThresholdUTRA, b2-Threshold2UTRA

utra-RSCP corresponds to CPICH_RSCP in TS 25.133 [29] for FDD and P-CCPCH_RSCP in TS 25.123 [30] for TDD. utra-EcN0 corresponds to CPICH_Ec/No in TS 25.133 [29] for FDD, and is not applicable for TDD.

For utra-RSCP: The actual value is field value – 115 dBm.

For utra-EcN0: The actual value is (field value – 49)/2 dB.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	triggerType

E-UTRAN does not configure the value periodical in case reportConfig is linked to a measObject set to measObjectWLAN.


–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.

NOTE 0:
For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.

UE-EUTRA-Capability information element

-- ASN1START

…
UE-EUTRA-Capability-v1440-IEs ::= SEQUENCE {


lwa-Parameters-v1440



LWA-Parameters-v1440,


mac-Parameters-v1440



MAC-Parameters-v1440,



nonCriticalExtension


UE-EUTRA-Capability-v15x0-IEs


OPTIONAL 
}
UE-EUTRA-Capability-v15x0-IEs ::= SEQUENCE {


irat-ParametersNR-r15



IRAT-ParametersNR-r15

OPTIONAL,

nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

IRAT-ParametersNR-r15::=


SEQUENCE {


ue-SSTD-Meas-ENDC-v15x0



ENUMERATED {supported}


OPTIONAL

}
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