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1	Introduction
Rel-13 ASN.1 review identified the following four issues related to UL PDCP delay reporting:
	S.100
	6.3.5 UL-DelayConfig, delayReportInterval
	These values can already be signalled by the reportInterval within reportConfig i.e. no need for further signalling.
	2
	Remove (somewhat related to general discussion about placement of the configuration)
CATT: How to configure UL delay measurements needs further be discussed.
DCM: The actual measurement and reporting is in and by PDCP layer and is not visible in RRC (not per MeasObject – ReportConfig) and therefore the configuration as such is needed. One alternative is to include hits UL-DelayConfig into “Other Config”.
Chair:
=> Nokia to include in proposal for handling UL delay reporting.
=> Agree to attempt to use the existing field if feasible.
	Open (ASN.1)

	N.162
	6.3.5 UL-6.3.5 MeasResults:: ul-PDPC-DelayResult-r13
	For now the reporting of the UL PDCP delay is totally up to UE implementation, the result can be available but ReportCOnfig does not cover measurement reporting configuration
	2
	Contribution to the next meeting to discuss further.
Ericsson: Agree that this needs further discussion, handling the meas. Object and the meas. reporting is not clear currently.
	Open (General CR) TDoc Nokia

	C.078
	6.3.5 MeasConfig
	For measurment reporting, measurement id is mandatory present. However, the UL delay configuration and report cannot be associated with a measurement ID with the current extension. For example, if eNB configures multiple measurement IDs via measObjectToAddModList or measIdToAddModListExt-r12, and UL delay configuration as well in the same MeasConfig, the UE would be confused to associate which measurment ID with UL delay measurment.
	3
	In order to solve this issue, two alternative can be considered:
Alt1: Reserve a measurement ID in specification for UL delay configuration and report. But this method is not flexible and not future-extension.
Alt2: Non-critical extend the current measurement and report configuration structure to include the UL delay measurement. Possible non-critical extensions include measurement object extension (e.g. measObjectULDelay-r13) and report configuration extension (e.g. ReportConfigToAddMod-r13 ). The extended measurement object may be PDCP Layer or a specific QCI. And the extended report configuration includes the delay threshold and the report interval.
Chair: See meeting notes (R2-160050)
	Open  (General CR) (ASN.1)

	S.074
	6.3.5 MeasConfig, ul-DelayConfig (eMDT)
	Parameters specifying when the UE should report what are normally part of the report configuration
	3
	Needs to be discussed during R2#93
(As this is not frequency specific measurement, we should consider how to handle the measObject i.e. either have no object linked or another type of object e.g. related to DRBs)
Ericsson: We agree this should be discussed
Coordinator: A discussion paper would be helpful.
Samsung: We intend to cover this in a paper
	Open (General CR)




The problem was discussed in the Rel-13 ASN.1 review meeting in [2]. In this contribution, we address discussed alternatives and possible changes to the current UL PDCP measurement configuration and reporting structure to establish clear understanding on UL delay measurement reporting via RRC.
2  Discussion
2.1	UL-DelayConfig issue
Legacy MDT reports originating from the UE consist of radio measurement results available for RRM purposes [5]. MDT has been aiming to make use of the existing and standardized radio measurement results passed via regular RRC signalling with no MDT-specific requirements. Therefore, for MDT measurement results from before Rel-13 a content for an MDT report did not differ from the RRC reporting for other purposes. The only addition introduced for MDT needs was Location Information, that was supposed to be linked to the available and measured radio results (Figure 2):



Figure 1: MDT reporting extension for LocationInfo

There was no need to have a distinction of the additional information (i.e.LocationInfo), as its linkage to radio measurements was the key and actual purpose (indication of the geographical location of the obtained radio measurement results). Therefore, it seemed reasonable to get this additional MDT information with no separation, as a part of RRC report identifiable by its measId.

Rel-13 RRC CR incorporating MDT enhancements and agreed in [4] implied a new approach for the new MDT metric. The CR introduced:
· Ul-DelayConfig Information Element
· UL PDCP packed delay measurement configuration (i.e. Ul-DelayConfig) into MeasConfig
· Related UE behaviour in Measurements configuration and reporting sections, however to hight extend left to implementa
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For this UE-based UL PDCP delay measurement, a UE will be configured with RRC signalling with the RRCConnectionReconfiguration message. However, the extensions introducing the procedural measurement handling do not allow identification of the report nor separation of the measurement report from the existing for other purposes reports. The measurement can be linked to an existing measId and measObjectId, but it is not possible to obtain measurement result with a separated measId, dedicated only for the UL PDCP delay. UE behaviour is not specified by any means how to handle/identify this report.  Figure 1 illustrates the problem:



Figure 2: Lack of identity for UL delay measurement results
It can be assumed, the reporting of UL-DelayMeasResult would be linked to a measId configured by chance relying on the measurement result provision by PDCP layer. However, there are no actual procedures for measurement performance as well as triggering this report originating from PDCP (only 5.5.5 Measurement reporting section is affected). Furthermore, the UL PDCP delay measurement is periodical, so the risk it cannot be always attached to an RRC report as needed increases, as other reporting criteria might not be fulfilled (eventperiodical). 

2.2	Way forward
The problem has been already confirmed in the ASN.1 review Ad-hoc meeting. Based on discussed alternatives [2], the following conclusions were made [3]:
	
-	ul-DelayConfig-r13 moved to be included in the ReportConfigEUTRA

-	MeasObject value is ignored for a MeasId that points to a ReportConfigEUTRA that contains ul-DelayConfig-r13 (eNB can set MeasObject to any value). Other parameters may also need to be ignored (details to be determined)




The way forward intentionally aims to identify PDCP delay report and introduce a reporting configuration not specifically linked to MeasObject. The foreseen model of measurement reporting in RRC signalling should allow a flexible measurement configuration in a way that is frequency agnostic but is for instance UE-specific instead (by ignorance of MeasObject). Placement of the MDT measurement reporting configuration for PDCP packet delay in ReportConfigEUTRA gives the possibility. ReportConfigEUTRA is already linked and identifiable by measId, while can tied to any frequency.



Figure 3: UL PDCP delay reporting with no linkage to MeasObject.
A linkage of the UL-DelayConfig configuration and measurement results comes from the configurable measId, thus, the extension of ReportConfigEUTRA brings a remedy for UL PDCD delay report identification. 
Furthermore, amendments to all procedures that add/modify/maintain and refer to a measId seem to be also needed to allow the report id assignment and maintenance: 
· [bookmark: _Toc439068642]5.5.2.3	Measurement identity addition/ modification, 
· 5.5.3 Performing measurements, 
· 5.5.4 Measurement report triggering, 
· 5.5.5 Measurement reporting 

Incorporation of the UL PDCP delay report triggering in 5.5.4 reveals, that it becomes a part of the reporting procedure for existing RRM events. A common measId used for different reports triggering condition might be misleading or prioritize one over the other. If we piggyback the UL PDCP delay reporting in existing RRC events triggering conditions, it would be either the PDCP delay or event itself triggering the reporting, resulting in unclear interpretation which trigger actual was determining. Hence, a special care needs to be taken of the Measurement report triggering procedure. 
It seems that for a smooth UL PDCP delay report triggering two options can be considered:
· Ignoring other event triggering conditions whenever UL PDCP delay configuration is available for the processed measId 
· A separate handling  (separate reporting configuration or a separate measId)

An assumption that UL PDCP delay will be configured always with a separate measId could realize both alternatives, but would be E-UTRAN specific handling. In any case, a common understanding is needed to shape complete solution for UL PDCP delay handling. 
Proposal: RAN2 to discuss if UL PDCP delay report triggering can ignore other event triggering conditions
As a summary, we conclude that placement of the ul-DelayConfig-r13 in ReportConfigEUTRA facilitates the UL PDCP delay report identification and a linkage with a measId. The corresponding CR in [6] attempts to incorporate the discussed changes. Nevertheless, RRC report triggering criterion for UL PDCP delay requires additional attention to ensure the new reporting trigger will respect existing reporting principles and at the same time facilitate smooth UL PDCP delay reporting. 
3	Conclusion
In this contribution we attempt to establish common understanding on requirements towards UL PDCP delay reporting principles. It is discussed that the UL PDCP delay requires special handling in terms of reporting triggering. It does not require a linkage with any measObject, but to facilitate a separate reporting of the PDCP deliverables (configured by an associated reportConfig) the key identifier is measId, which should be established at the point of configuration and linked at the point of reporting.
RRC signalling and procedures are proposed accordingly in the corresponding CR in [6].
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5	Annex
Excerpt from [4]:
5.5.2	Measurement configuration
(…)
1>	if the received measConfig includes the ul-DelayConfig:
2>	set the parameter ul-DelayConfig within VarMeasConfig to the received value of ul-DelayConfig;
2>	configure the PDCP layer to apply ul-DelayConfig;

5.5.5	Measurement reporting
(….)
1>	if there is ul-PDCP-DelayResult available:
2>	set the ul-PDCP-DelayResult to the received value;
1>	submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;

–	MeasConfig
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.
MeasConfig information element
-- ASN1START

MeasConfig ::=						SEQUENCE {
	-- Measurement objects
	measObjectToRemoveList				MeasObjectToRemoveList				OPTIONAL,	-- Need ON
	measObjectToAddModList				MeasObjectToAddModList				OPTIONAL,	-- Need ON
	-- Reporting configurations
	reportConfigToRemoveList			ReportConfigToRemoveList			OPTIONAL,	-- Need ON
	reportConfigToAddModList			ReportConfigToAddModList			OPTIONAL,	-- Need ON
	-- Measurement identities
	measIdToRemoveList					MeasIdToRemoveList					OPTIONAL,	-- Need ON
	measIdToAddModList					MeasIdToAddModList					OPTIONAL,	-- Need ON
	-- Other parameters
	quantityConfig						QuantityConfig						OPTIONAL,	-- Need ON
	measGapConfig						MeasGapConfig						OPTIONAL,	-- Need ON
	s-Measure							RSRP-Range							OPTIONAL,	-- Need ON
	preRegistrationInfoHRPD				PreRegistrationInfoHRPD				OPTIONAL, 	-- Need OP
	speedStatePars			CHOICE {
		release								NULL,
		setup								SEQUENCE {
			mobilityStateParameters				MobilityStateParameters,
			timeToTrigger-SF					SpeedStateScaleFactors
		}
	}																		OPTIONAL,	-- Need ON
	...,
	[[	measObjectToAddModList-v9e0			MeasObjectToAddModList-v9e0		OPTIONAL	-- Need ON
	]],
	[[	allowInterruptions-r11				BOOLEAN							OPTIONAL	-- Need ON
	]],
	[[	measScaleFactor-r12			CHOICE {
			release						NULL,
			setup						MeasScaleFactor-r12
		}																OPTIONAL,	-- Need ON
		measIdToRemoveListExt-r12			MeasIdToRemoveListExt-r12		OPTIONAL,	-- Need ON
		measIdToAddModListExt-r12			MeasIdToAddModListExt-r12		OPTIONAL,	-- Need ON
		measRSRQ-OnAllSymbols-r12		BOOLEAN							OPTIONAL	-- Need ON
	]],
	[[	ul-DelayConfig-r13			UL-DelayConfig-r13		OPTIONAL		-- Need ON
	]]

}

MeasIdToRemoveList ::=				SEQUENCE (SIZE (1..maxMeasId)) OF MeasId

MeasIdToRemoveListExt-r12 ::=		SEQUENCE (SIZE (1..maxMeasId)) OF MeasId-v1250

MeasObjectToRemoveList ::=			SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId

ReportConfigToRemoveList ::=		SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- ASN1STOP
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