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1 Introduction
At RAN#75 meeting, a new WI of Quality of Experience (QoE) Measurement Collection for streaming services in E-UTRAN was approved [1].
In the WID for LTE QMC, UMTS WI QMC [2] was mentioned twice.
(1) In section 2.3 Other related Work Items and dependencies:
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	710011
	Improved Streaming QoE Reporting in 3GPP Services and Networks
	SA4 has agreed to support MDT enhancement option for both QoE metrics configuration and QoE metrics reporting.

	730179
	New WI proposal: Quality of Experience (QoE) Measurement Collection for streaming services in UTRAN
	At RAN#73, it was agreed to start UMTS WI in Rel-14, and it is complete on the targeting time by Mar 2017. RAN did not agree an LTE WI due to limited time availability in RAN2.


* The highlighted part is to show that both QMC work items had some relations in the beginning.
(2) In section 3 Justification:
At RAN#73, a WI on QoE Measurement Collection for streaming services in UTRAN was approved (RP-161917). At RAN2#96, a solution named ‘container based solution’ was agreed. At RAN2 #97 meeting and the following email discussion, stage2 & stage3 CRs are approved. The resulting progress can be found in the Status Report and the WI summary of UMTS WI QMC (RP-170258,  RP-170259).

In addition, during discussions for UMTS QMC solutions, some companies tended to have a uniform QMC solution for both UMTS and LTE, while other companies did not have strong opinions.
This paper is to provide a summary on UMTS QMC solutions and it is based on the standard progresses until RAN2#97bis.
2 Discussion
2.1
Overview on UMTS QMC solutions
At SA4#71 meeting, a work item “Improved Streaming QoE Reporting in 3GPP Services and Networks (IQoE)” was approved. As a result of this WI, TR 26.909 [3] captures all analysis and conclusions.
In section 5.6.1 in [3], the figure 5.6-2 is the recommended solution of QoE reporting when OMA-DM is not supported. Basically, UMTS QMC solutions are based on SA4 outputs and it follows the MDT structure (but not on top of MDT).
2.2
How UMTS QMC solutions work
At RAN2#97, there was one discussion paper which described how QMC solutions work [4]. Even if this paper was noted, we think that the RAN2 agreed solutions are aligned with the general flow provided in this paper.
Figure 1 shows a general flow for UMTS QMC solutions and details can be found in [4].
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Figure 1: General flow on QMC solutions (figure 2 in [5])

If an operator would like to collect QoE measurements, the operator could initiate QoE configuration from the OAM to the RNC. In QoE configuration, it defines the required QoE metrics, reporting criteria and other info, depending on operators’ requirements. Later, the RNC could select some UEs to perform QMC functionality, e.g. based on network strategy, UE capability. After the UE gets the QoE measurements, the UE send them to the RNC and then the RNC transfers them to OAM. From OAM point of view, it could use QoE measurements as the inputs for network optimizations.
For the UMTS QMC solutions, the main RAN2 agreements are:

· Both signalling and management based QMC initiation are allowed
· RAN2 agrees to introduce containers for QoE configuration and reporting, the content/format of the container is referred to SA4 definition
· RRC measurement control/report messages are used to include the containers
· For configuration container, the maximum size is 1000 bytes; for reporting container, the maximum size is 8000 bytes. Regarding the maximum size, the calculations can be found in section 5.1 
· A new UE capability bit is introduced
· QoE measurement is performed for UEs in DCH state (because only CELL_DCH state could meet the QoS of streaming services)

The detailed RAN2 agreements can be found in section 5.2.
2.3
Impacts to specifications
In general, the basic procedure of UMTS QMC is defined in both RAN2 and RAN3 specifications. In addition, since this feature also impacts CT1, SA4 and SA5, we try to provide a full picture on impacts to specifications.
Table 1: A summary on impacts to specifications

	
	Impacts
	Note

	RAN2
	Stage-2 description on the QMC feature
Introduce “application layer measurement configuration” in Measurement Control message and “application layer measurement reporting” in Measurement Report message
	Feature CRs can be found in [5]

	RAN3
	Introduce “UE Application layer measurement configuration” in CN INVOKE TRACE message
Introduce “UE Application layer measurement configuration for relocation” in Relocation procedures
	Feature CRs can be found in [6]

	CT1
	Some CT1 work regarding the interaction between Access Stratum layer and upper
	In [7], CT1 mentions that TS 27.007 will be impacted based on control plane solution (agreed in RAN2 UMTS)

	SA4
	SA4 defines the required QoE metrics for this feature, i.e. section K.2 in [8]
	

	SA5
	At SA5#112 meeting, SA5 agreed a new WI on Management of QoE data collection [9] and this WI covers both UMTS and LTE (i.e. a uniform management solution for both RATs)
	This SA5 WI is to be finished in June 2018


2.4
History on standards
Table 2 shows a general flow on UMTS discussions.

Table 2: Discussion history on UMTS WI QMC

	RAN/RAN2/RAN3 meeting
	Time budget
	Progress

	RAN#73
	/
	UMTS WI QMC was approved in [2]

	RAN2#95bis
	1
	RAN2 discussed the solution details

	RAN3#93bis
	0.5
	RAN3 discussed RAN3 impacts of potential solutions

	RAN2#96
	1
	RAN2 made some agreements on solutions

	RAN3#94
	0.5
	RAN3 discussed the detailed spec impacts of potential solutions based on RAN2 LS

	RAN#74
	/
	Status report

	RAN2#97
	1
	RAN2 discussed and agreed CRs

	RAN3#95
	0.5
	RAN3 discussed and agreed CRs

	RAN#75
	/
	Status report and this WI is finished


For all contributions and standard progresses on UMTS WI QMC, it is suggested to reference status reports and table 3 shows all status reports.
Table 3: SR for UMTS WI QMC

	RAN meeting
	Tdoc number for status report

	RAN#74
	RP-162049

	RAN#75
	RP-170258


In addition, for this UMTS WI QMC, since it impacts lots of WGs, there are many LSs among these WGs. In section 5.3, table 4 shows all LSs that related to RAN2 and there is a short description for each LS.

2.5
Others
At RAN2#97b meeting, there were some discussions on small issues regarding UMTS WI QMC, and it is expected that the discussion will continue at RAN2#98 in order to solve them (e.g. some correction CRs).
3 Conclusion

In this paper, we provide a summary on solution for UMTS QMC includes:
- Overview on UMTS QMC solutions

- How UMTS QMC solutions work

- Impacts to specifications

- History on standards

- Others

This paper can be used as a reference for discussions in LTE WI QMC.
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5 Annex
5.1
The calculations of maximum sizes for application layer measurement containers
At RAN2#97 meeting, during offline discussions, Huawei provided the calculations via RAN2 UMTS DRAFT email regarding maximum sizes of containers.
************************************************************************
From: Chenjun (Jun) [mailto:jun.chen@HUAWEI.COM] 
Sent: Wednesday, February 15, 2017 12:54 AM
To: 3GPP_TSG_RAN_WG2_UMTS_DRAFTS@LIST.ETSI.ORG
Subject: Huawei's calculations on QoE container size

Hi all,

Based on Chair Minutes, two of open issues/agreements is listed as below:

	-       Compression => it is RAN2’s understanding that configuration file and the result file should be zipped
-       Maximum size => FFS. (to consider: for configuration, 1000 bytes; for report, 8,000 bytes)


During online discussion, I commented a lot on the calculations and here I try to summarize.

At RAN2#96 meeting, we provided a paper on the calculations. The calculations are based on SA4 TS 26.247 and some margins are considered. RAN2 made a common understandings on the maximum sizes, i.e. 6, 000 bytes for QoE configuration and 60, 000 bytes for QoE report. I think some of numbers (for a QoE metric) are based on a rough estimation and they might be overestimated, and so far there has not been other calculations except for our paper.

R2-168022       Discussion on QoE Measurement Collection for streaming services         Huawei, HiSilicon   discussion

At RAN2#97 meeting, as indicated in the LS R2-1700723 and also Ericsson’s paper R2-1701604, we have more thinkings and here are our calculations:

-        Assumed that applying zip can have a compression ratio as 5 (analyzed in R2-1701604)

-        For QoE configuration, the previous number is 6, 000. If there is no 20% margin (analyzed in R2-168022), the number is 5, 000. If the compression ratio is 5, the number is 1, 000.

  So we propose 1, 000 as maximum size of QoE configuration container

-        For QoE report, the previous number is 60, 000. If there is no 20% margin (analyzed in R2-168022), the number is 50, 000. SA4 has agreed to remove the HTTP metric so the number is down to 40, 000. If the compression ratio is 5, the number is 8, 000.
  So we propose 8, 000 as maximum size of QoE reporting container
-        In addition, our LTE guys told me that there is 8, 188 bytes limitation for a PDCP SDU, and it means that a RRC message should not be larger than this value. In this case, the proposed values (in red as shown above) should work without further changes (if LTE will discuss it)

4.3.1       Services provided to upper layers
PDCP provides its services to the RRC and user plane upper layers at the UE or to the relay at the evolved Node B (eNB). The following services are provided by PDCP to upper layers:

-     transfer of user plane data;

-     transfer of control plane data;

-     header compression;

-     ciphering;

-     integrity protection.

The maximum supported size of a PDCP SDU is 8188 octets, except in NB-IoT for which the maximum supported size of a PDCP SDU is 1600 octets. The maximum supported size of a PDCP Control PDU is 8188 octets except in NB-IoT for which the maximum supported size of PDCP Control PDU is 1600 octets.
BR, Jun

************************************************************************
5.2
RAN2 agreements on UMTS QMC
RAN2#95b agreements:
· RAN2 agree to apply QMC solutions only in CELL_DCH state.

RAN2#96 agreements:
Agreements: 

RAN2 agree to that both signalling based QMC Initiation and management based QMC Initiation are allowed, from RAN2 point of view.
RAN2 agree to introduce container for QoE configuration and reporting, the content/format of the container is referred to SA4 definition; the container is a generic one which could be named as Non-Access Statum Container for data configuration and data reporting separately, detailed naming could be revisited during stage 3  CR discussion phase.

It is RAN2’s common understanding for the moment that the maximum size of the reporting container is 60, 000 bytes and the maximum size of  the configuration container is 6,000 bytes, RAN2 agree to take such size as a tentative working assumption; 
 RAN2 agree to use measurement control and measurement report message to carry the container for the purpose of QoE configuration and reporting; we could continue to think and investigate the feasibility of using direct transfer message; 
RAN2 agree to introduce new UE capability of supporting the QoE Measurement Collection for Streaming
RAN2#97 agreements:

List of open issues and agreements:

· QoE measurement type known to RAN or not => FFS, we need to check

· RAN behaviour when concurrent request initiated by OA&M and CN => similar way as in MDT, which is network implementation.

· Which SRB for measurement report => SRB4 for report and SRB2 for configuration

· RAN behaviour when UE moves out of the area requested by CN or OA&M => QoE measurements is performed for UEs in DCH state. When UE moves out of the area requested by CN or OA&M, QoE measurements should be stopped. The QoE measurements are active when the requested cells are part of the active set. 

· QoE measurement will be continued during SRNS relocation.

· The measurements initiated by Measurement Control are suspended when leaving CELL_DCH but staying in connected mode and resumed when entering CELL_DCH again.

· The measurement initiated by Measurement Control continue at soft handover and HS serving cell change, if not explicitly released by the RNC.

· Whether measured cells should be included in the RRC message which contains the QoE container report => FFS, could be discussed further.

· Container name => “Container for application layer measurement configuration” and “Container for application layer measurement reporting”
· Compression => it is RAN2’s understanding that configuration file and the result file should be zipped

· Maximum size => FFS. (to consider: for configuration, 1000 bytes; for report, 8,000 bytes)

· Events or message in RAN can trigger the sending of the result file => FFS.

5.3
Information on LSs that related to RAN2
Table 4 lists all LSs from RAN2#95 to RAN2#97b on UMTS WI QMC. It is noted that there may be more LSs.
Table 4: information on LSs that related to RAN2

	RAN2 meeting
	LS type
	Source
	To
	Cc
	Tdoc No of LS
	LS title
	Contents

	95
	In
	SA4
	RAN2
	SA5
	R2-164631
	LS on QoE reporting for streaming services
	In this LS, SA4 provide two options on QoE reporting. SA4 respectfully asks RAN2 to check the feasibility of MDT enhancement for QoE metrics configuration and consider option 1 and/or option 2 for QoE metrics reporting.

	95
	Out
	RAN2
	SA4
	SA5
	R2-165972
	Response LS on QoE reporting for streaming services
	RAN2 could not conclude a preference from RAN2 point of view

	95b
	In
	SA4
	RAN2

SA5

RAN3
	RAN
	R2-166030
	Reply LS on QoE reporting for streaming services
	To consider starting the work on MDT enhancement to support QoE metrics configuration and reporting.

	95b
	Out
	RAN2
	SA4
	RAN3

SA5
	R2-167245
	Reply LS on QoE reporting for streaming services
	RAN2 inform that, RAN plenary (#73, Sep. 19 - 22, 2016, New Orleans, USA) agreed to

-
start UMTS WI in Rel-14, targeting the completion date of Mar.2017;

-
RAN did not agree an LTE WI due to limited time availability in RAN2.

	96
	Out
	RAN2
	RAN3

SA4

SA5

CT1
	
	R2-168917
	LS on the progress of QoE Measurement Collection for Streaming
to RAN3, SA4, SA5 and CT1
	Include RAN2 progresses

To RAN3: for RAN3 work

To SA4: check the maximum sizes of containers

To SA5: for SA5 work

To CT1: for CT1 work

	97
	In
	CT1
	RAN2

SA4
	RAN3

SA5
	R2-1700675
	Reply LS to the progress of QoE Measurement Collection for Streaming to RAN3, SA4, SA5 and CT1
	CT1 ask two questions to RAN2 and SA4.

	97
	Out
	RAN2
	CT1
	SA4

RAN3

SA5
	R2-1702095
	Reply LS to the progress of QoE Measurement Collection for Streaming to RAN3, SA4, SA5 and CT1
	Response LS to R2-1700675 (from CT1)

	97
	In
	SA4
	CT1

RAN2

RAN3

SA5
	
	R2-1700723
	Reply LS to the progress of QoE Measurement Collection for Streaming
	SA4 provide some discussion information to other WGs

	97
	In
	SA4
	RAN2
	RAN3

SA5

CT1
	R2-1700724
	Reply LS on the progress of QoE Measurement Collection for Streaming
	SA4 discussed and checked the maximum size of the containers, and currently see no problems with these limits.

	97
	In
	SA5
	SA4
	RAN

RAN2

RAN3
	R2-1700727
	Reply to: LS from SA4 to SA5 on QoE reporting for streaming services
	QoE reporting has just been included in the Study on management aspects of next generation network architecture and features.

	97
	In
	SA5
	RAN2
	SA4

RAN3

CT1
	R2-1700728
	Reply LS on the progress of QoE Measurement Collection for Streaming
	It was agreed that a unified management solution that would cover the QoE reporting for UMTS, LTE and 5G will be considered.

	97
	Out
	RAN2
	SA5

	SA4

RAN3

CT1
	R2-1702096
	Reply LS on the progress of QoE Measurement Collection for Streaming
	RAN2 share the same view with SA5 to have a unified management solution on the QoE reporting, currently RAN2 doesn’t see any need for SA5 to prioritize the management support for UMTS

	97
	Out
	RAN2
	RAN3

SA4

SA5

CT1
	
	R2-1702098
	LS on the progress of QoE Measurement Collection for Streaming to RAN3, SA4, SA5 and CT1
	Include RAN2 progresses

To RAN3: for RAN3 work

To SA4: check the maximum sizes of containers

To SA5: for SA5 work and one question on location information

To CT1: for CT1 work

	97b
	In
	CT1
	SA4

RAN2
	RAN3

CT4

SA5
	R2-1702454
	Reply LS to the progress of QoE Measurement Collection for Streaming
	As for the use of CP, CT1 understand that there is no need to make changes to the NAS protocol used for Iu mode to accommodate the container. CT1 believe that for CP, the use of an AT-command is a feasible solution which can provide information directly from/to AS layer in the UE to/from applications in the UE (for both QoE configuration and QoE reporting).
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