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1
Introduction
The paper addresses issues that are still open with UE-based UL PDCP delay metric signalling. Some details related to measurement configuration and reporting have been discussed in the email discussion [91bis#44][LTE/feMDT] aiming at TS36.331 CR for Rel-13 MDT creation. However, some remaining aspects require attention.
The undertaken assumption is that existing RRC procedures will be applied for UL PDCP delay measurement configuration. This paper provides further insight into feasible RRC procedures for the agreed PDCP metric.
2
Discussion
2.1
UE-based UL PDCP Delay configuration and reporting
For the UE-based UL PDCP delay, a UE will be configured with RRC signalling by means of the RRCConnectionReconfiguration message. The message conveys measConfig IE, which is commonly used to pass a measurement configuration to the UE. According to the running CR on Rel-13 MDT introduction [1], measConfig has been logically extended to convey the UL PDCP delay configuration. 

Whenever the UE has a measConfig, it is ensured it includes a measObject. Therefore any measurement configuration, including the measObject, implies the UE is associated with a E-UTRA carrier frequency for which the measurement configuration will be applied. For RRM purposes, E-UTRAN always configures a UE with Reporting Configuration reportConfig. To link a measurement object with a reporting configuration, measurement identity measId is used. The measId is used as a reference number in the measurement report.
Given the association between measObject and reportConfig, a question arises whether there is a need to create a separate measId for the UL PDCP delay reporting. The measurement configuration procedure introduced in [1] in General section on Measurement configuration (5.5.2.1), follows the procedure which allows separate measId addition:

1>
if the received measConfig includes the measIdToAddModList:

2>
perform the measurement identity addition/ modification procedure as specified in 5.5.2.3;
Hence, the RRC procedures provide already mean to create a measId for the UL PDCP delay configured by measConfig. The UL PDCP delay measurement won’t e setup without measId.
Observation 1: measId for UL PDCP delay measurement can be configured without RRC changes.

The intent of the configuration for UL PDCP delay measurement, is to instruct the UE to perform UL PDCP delay per QCI in the PDCP layer. Purely from the measurement configuration and its definition, its association with a measObject is implicit, but obviously exists and can be realized.

2.2
UL PDCP Delay configuration parameters




2.2.1
Parameters ranges
The agreed UL PDCP Delay configuration parameters consist of the measurement interval and threshold. The measurement configuration parameters proposal consist of the following set [1]:

Ul-DelayConfig information element
-- ASN1START

Ul-DelayConfig-v13xy ::=




CHOICE {



release







NULL,



setup







SEQUENCE {




delayReportInterval-v13xy





ENUMERATED {













msAAA, msBBB, msCCC, msDDD, msEEE, msFFF, 













msGGG,msHHH}




delayThresholdv13xy






ENUMERATED {













msIII, msJJJ, msKKK, msLLL, msMMM, msNNN, spare,   












spare}



}

}

-- ASN1STOP

The ranges of the parameters should be considered in context of:

1)  the expected characteristics for GBR traffic
2) PDCP configuration

3) related eNB configuration

Each QCI has defined an allowed and representative value for a packet delay [4].  Packet Delay Budget for GBR resources ranges from 50ms to 150ms (50ms,75ms for MCPTT, 100ms, 150ms) [4].
Table 1: Standardized GBR QCI characteristics
	QCI
	Packet Delay Budget
	Example services

	1
	100ms
	Conversational Voice

	2
	150ms
	Conversational Video (Live Streaming)

	3
	50ms
	Real Time Gaming

	4
	300ms
	Non-Conversational Video (Buffered Streaming)

	65
	75ms
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
	100ms
	Non-Mission-Critical user plane Push To Talk voice


PDCP discardTimer indicates the time a packet will remain in PDCP layer before being discarded. In order to fulfill QoS requirements, the values of PDCP discard timer match the Packet Delay Budget. The timer adapts one of the following configuration possibilities [5]:
Table 1: discardTimer values configurable by RRC
	discardTimer

	50ms

	100ms

	150ms

	300ms

	500ms

	750ms

	1000ms

	infinity


The values in lower range of PDCP discard timer match the Packet Delay Budget of the standardized QCI characteristics for GBR traffic. Since the targeted service for UL PDCP delay measurement also corresponds to GBR resources type, it is of the nature of PDCP packets handling to adjust the threshold for the newly defined measurement with the time for which a PDCP data is to be retained. However, since the discardTimer is in charge of the actual packet discard, the metric for MDT purposes can be configured with relatively relaxed values to allow the delay to exceed the QCI defined value without a need for corrective actions. With that logic we propose the threshold value defined for QCI measured by UL PDCP delay offers a capability to be adjusted to cope with variable circumstances and needs:
Proposal 1: delayThreshold can be configured with values 75ms, 100ms, 150ms, 300ms, 500ms, 750ms.
The measurement interval should be set to a length of time which allows the UE to provide ratio of the PDCP packets that exceeded the configured threshold and total number of packets received during the time. To give a possibility to observe how often the packet discard happens, the measurement interval needs to be a multiplicity of the threshold .

In addition, the UE-based measurement interval should possibly be synchronized with eNB-based measurements defined for the same purpose. RAN3 specifies [3] the existing legacy eNB measurements for MDT periodicity as follows:

· M4: Data Volume measurement separately for DL and UL by eNB

· M5: Scheduled IP Throughput measurement separately for DL and UL by eNB

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	M4/5 Collection Period
	M
	
	ENUMERATED (ms1024, ms2048, ms5120, ms10240, min1, …)
	


The possible alignment would give a possibility to get complementary results from the UE and eNB on the same connection, offering more complete visibility into ongoing traffic. Therefore, the proposal is:
Proposal 2: delayReportInterval can be configured with values 1024ms, 2048ms, 5120ms, 1024ms, 1min
2.2.2
Configuration per QCI
It has been not decided if QCI is a required configuration parameter, even though the measurement granularity is QCI.  The missing conclusion comes probably from the fact that QCI as a bearer QoS characteristic in not available in the RRC signalling (nor PDCP layer).  Its usage as a reference in RRC signalling would have to rely on implementation specific solution (either in the UE or eNB). In order to trigger PDCP action for the MMTEL traffic measure, it seems however reasonable to synchronize the configuration procedure with the traffic actually associated with the desired QCI. 

A considered option is to introduce QCI parameter in the RRC configuration procedure: 

RRCConnectionReconfiguration (measConfig{qci}), which will provide RRC capability to pass configuration per QCI, but actual triggering per QCI would remain eNB implementation specific. 

It’s worth noting the measurement configuration for MDT originates from OAM. The TS32.422 specifies overall flow of Trace activation towards eNB and further RRC MDT configuration towards UE. 
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Figure 1. Excerpt from 32.422 on MDT configuration flow

Since the path crosses NW entities, that have insight into QCI, it seems that alternatively MDT session activation by Trace could serve ever more possibilities to trigger accurate adoption of RRCConnectionRecofiguration for QCI related traffic. In particular, with MME involvement, the availability of QCI may become available in a standardized way, which increases MMTEL service traffic verification purpose. 

Proposal 1: UL PDCP Delay measurement configuration per QCI is realized by Trace without RRC impacts.

If the proposal is agreed SA5 needs to ensure appropriate configuration attributes in triggering MDT session. This feasible solution remains out of scope RAN2, thus it is proposed to indicate such requirement in an LS on MDT introduction in 32.422. 
3
Conclusion
The paper addressed remaining open issues for UE-based UL PDCP delay metric configuration and reporting signalling. The following observation and proposals result from the discussion:
Observation 1: measId for UL PDCP delay measurement can be configured without RRC changes.
Proposal 1: delayThreshold can be configured with values 50ms, 100ms and 150ms.

Proposal 2: delayReportInterval can be configured with values 1024ms, 2048ms, 5120ms, 1024ms, 1min
Proposal 3: UL PDCP Delay measurement configuration per QCI is realized by Trace without RRC impacts.
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