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1	Introduction
The first discussions at RAN#109-e resulted in agreements on some of the services to be supported for NR QoE Measurement Collection (QMC) with focus on current SA4 specification. Some elements for solutions were captured as open points, and RAN3 also agreed an LS to RAN2 containing agreement on QoE report transport [1]. In this paper we look further at main options for NR QMC solution framework, taking into account that the NR QMC solution may have to coexist with UMTS and LTE QoE reporting. 
2	Discussion
2.1	Overall solution framework
In the present study item RAN3 and RAN2 are tasked to 
· Study the potential RAN side solution for supporting a generic framework for triggering, configuring, measurement collection and reporting for various 5G use cases. [RAN3, RAN2]
· Identify and study the potential solutions (e.g., LTE based solution, reusing MDT mechanism) for configuration and reporting of UE KPI information for certain services (e.g. latency). 
· Study the potential interface impact and solutions (e.g. F1, NG, Xn interface) to support NR QoE functionality. [RAN3]
As can be seen, the SID considers LTE based solution reusing MDT mechanism as a possible alternative, and we therefore believe that this solution should be explicitly studied for use as baseline for NR QMC. 
Proposal 1: Study MDT-based LTE solution as baseline for NR QMC.
The LTE QMC solution was introduced in Rel-15 and is described as follows in TS 36.300 clause 23.16:
"This function enables collection of application layer measurements from the UE. The supported service types are QoE Measurement Collection for streaming services and QoE Measurement Collection for MTSI services. The feature is activated by Trace Function from the MDT framework (see clause 19.2.1.17 and TS 37.320 [43]). Both signalling based and management based initiation cases are allowed. […]"
On SA5 side the MDT mechanism is described in TS 32.422. However, during Rel-16 time frame RAN3 received LSs from SA5, e.g. in [1], informing about completion of TS 28.405. This specification describes UMTS QMC and LTE QMC from stage 2 point of view without reference to MDT. TS 28.405 also assumes stage 3 support in RAN2 and RAN3 specifications which could not be introduced in Rel-16 time-frame as per RAN2's answer to SA5 in [2]. At the present stage of this study RAN3 has not concluded on the framework to be used for NR QMC, but independently of the framework chosen, coexistence between NR QMC and LTE QMC will have to be ensured. 
Observation 1: Coexistence between NR QMC and LTE QMC will have to be ensured independently of the framework chosen for NR QMC.
The LTE QMC framework therefore needs clarification as part of the present study, and SA5 involvement seems needed for this. From a backwards compatibility point of view, we believe that the Rel-15 description, including stage 2 in TS 36.300, will have to remain the basis for LTE QMC. Of course, this doesn't prevent any functional evolution that might be needed, and which may be common for the overall MDT framework or specific for QMC.
Proposal 2: Send an LS to SA5 (cc RAN2) relative to framework used for LTE QMC [4].
A second clarification, this time relative to the overall end-to-end QoE reporting framework, seems also to be needed in the context of potential visibility of QoE reports at the RAN. RAN3#109-e sent an LS [3] to RAN2 on transport of NR QoE Reports in the RAN, stating:
RAN3 has discussed the transport of NR QoE reports and agreed that the NR QoE reports are carried over the control plane in the RAN. 
Transport over the control plane serves the following purposes:
· QoE reporting may fit in the MDT framework (which is based on control plane reporting)
· QoE reports are potentially visible at the RAN
However, SA4 specification mandates application clients in the UEs, or at least the MTSI client, to support QoE report configuration and reporting based on OMA-DM. OMA-DM is based on user plane transport and QoE reports based on such transport will not be visible at the RAN. OMA-DM enables activation of QoE reports for individual UEs (similar to MDT subscriber-based activation) but would not to our knowledge be suitable for area-based activation. Extract from TS 26.114:
"An MTSI client that supports the QoE metrics feature shall support OMA-DM. The OMA-DM configuration server can configure the activation/deactivation and gathering of QoE metrics in the MTSI client (see clause 16.3). Configuration can also be done using the QMC functionality (see clause 16.5)."

It is also clarified here that support of the 3GPP defined QMC functionality is optional in the MTSI client. In order to have an overview of expected use of the control plane for QoE reporting, we believe it would be beneficial to inquire SA4 about their plans concerning application client requirements for NR services with respect to mandatory vs. optional support of OMA-DM and QMC.
Proposal 3: Send an LS to SA4 (cc RAN2) to inquire about their plans concerning application client requirements for NR services with respect to mandatory vs. optional support of OMA-DM and QMC (draft LS in annex).
2.2	NR QoE management functionality
The term NR QoE management functionality was introduced in TR 38.890 at last meeting. QoE is an end-to-end concept dealt with at application layer, so we expect that at least some part of this functionality is necessarily handled outside the RAN. However the study will need to determine whether some part of this function could be located within the RAN, as reflected by following agreement was captured in the chairman's notes:
Study the requirements for QoE report visibility at the RAN.

A first aspect is as mentioned above to which extent QoE reporting will be based on 3GPP QMC mechanism using control plane and hence visible in the RAN. 

A second important aspect is to document whether there is a need for QoE report visibility at the RAN, and for which purpose. For legacy QMC the QoE management function is assumed to reside outside the RAN, as can be seen in TS 26.114 (MTSI) which mentions the "QoE metrics report server" in a couple of occurrences. Similarly, for VR a server external to the RAN is assumed in our understanding (DASH - TS 26.247). An essential open point is therefore whether there is a rationale justifying the location of this function inside the RAN.

Observation 2:  An essential open point is whether there is a rationale justifying the location of the NR QoE management function inside the RAN.

So far it was not brought to our knowledge that the RAN may react based on E2E QoE measurements. A complicating factor is that these measurements may reveal issues elsewhere than in the RAN, e.g. issues in application servers or transport network. Also, in our view monitoring needs in the RAN may be fulfilled based on already existing QoS mechanism where the RAN detects QoS issues and mitigate those by e.g. additional resource allocation in cases where the issue originates in the RAN.

Proposal 4: RAN3 to conclude that there is no particular need for QoE report visibility at the RAN.

However if RAN3 concludes that there is need to decode information from the QoE report, protocol layer and encoding mechanism should be further considered. Firstly, the specification should avoid breaking protocol layers. For LTE the QoE report is encoded at application layer, however we expect that there would be no such layer in the gNB. Encoding and decoding at RRC layer therefore seems the best solution. This could be using ASN.1 encoding, hence avoiding resource consuming XML decoding in the gNB. However this will require further coordination between SA4 and RAN WGs (RAN2 for RRC), and possibly XML encoding at application layer would still be required for handling of the QoE reports e.g. in the application server. 

Proposal 5: If QoE report visibility is needed at the RAN, discussion on protocol layer integrity and encoding mechanism is needed.

2.3	Mechanisms for overload handling
At RAN3#109-e it was agreed to study further:
- The mechanisms for RAN releasing QoE measurements; 
- The mechanisms for handling QoE report delivery at RAN overload.

The principle used for UMTS QMC and LTE QMC is that handling of QoE reports is based on best effort. The RAN may therefore release QoE measurements at any time e.g. in case of high load in the RAN.
Proposal 6: In case of high load the RAN may release QoE measurements at any time.
3	Conclusion
We have made the following observations and proposals:
Proposal 1: Study MDT-based LTE solution as baseline for NR QMC. 
Observation 1: Coexistence between NR QMC and LTE QMC will have to be ensured independently of the framework chosen for NR QMC.
Proposal 2: Send an LS to SA5 (cc RAN2) relative to framework used for LTE QMC [4].
Proposal 3: Send an LS to SA4 (cc RAN2) to inquire about their plans concerning application client requirements for NR services with respect to mandatory vs. optional support of OMA-DM and QMC (draft LS in annex).
Observation 2:  An essential open point is whether there is a rationale justifying the location of the NR QoE management function inside the RAN.

Proposal 4: RAN3 to conclude that there is no particular need for QoE report visibility at the RAN.

Proposal 5: If QoE report visibility is needed at the RAN, discussion on protocol layer integrity and encoding mechanism is needed.

Proposal 6: In case of high load the RAN may release QoE measurements at any time.
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1. Overall Description:
RAN3 would like to inform SA4 about discussions relative to visibility of QoE reports in the RAN and potential access stratum level actions relying on these QoE reports. RAN3 also observes that TS 26.114 specifies that an MTSI client that supports the QoE metrics feature shall support OMA-DM for activation/deactivation and gathering of QoE metrics in the MTSI client. The OMA-DM mechanism relies on user plane, and corresponding reports are therefore not visible in the RAN. LTE QMC functionality, based on control plane, is optional in the MTSI client. The UE provides its LTE QMC capability to the E-UTRAN, and the E-UTRAN further forwards this capability information to the EPC. 
[bookmark: _GoBack]RAN3 would therefore like to ask SA4 about current and planned status concerning application client requirements for NR services with respect to mandatory vs. optional support of QoE activation/deactivation and reporting based on OMA-DM and QMC.


2. Actions:
To SA4 : 	RAN3 kindly requests SA4 to provide feedback about current and planned status concerning application client requirements for NR services with respect to mandatory vs. optional support of QoE activation/deactivation and reporting based on OMA-DM and QMC.

3. Dates of Next TSG-RAN WG3 Meetings:
3GPP TSG RAN WG3#111	-e	25 January - 5 February, 2020		Online
3GPP TSG RAN WG3#112	-e	17 - 28 May, 2020					Online





