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Introduction

At the RAN3#113-e meeting, it was agreed that we should:
Wait the reply LS from SA5, before we make decision on whether to reuse Trace or not.

And after that, an reply LS[1] was agreed in SA5 to answer our concerns. For the first question which is important for RAN3’s solution for NR QoE, SA5 has the following response:
	Q1: Whether and how the Trace mechanism can handle, or be enhanced to handle, the scenario that QMC is triggered after legacy trace for one UE, while the legacy trace and/or MDT still need to be kept? In this case, will the TR/TRSR for the QMC session be different from the TR/TRSR used for legacy trace and/or MDT session? If yes, will the TR/TRSR for the QMC session and the TR/TRSR used for legacy trace and/or MDT session exist simultaneously for one UE?
SA5: The trace mechanisms defined in TS 32.422 are not reused for QMC. The mechanisms of QMC control and configuration are defined in TS 28.405.  The content in the latest version of 28.405 is for UMTS and LTE, it will be enhanced to support NR in release 17.


From the answer of Q1, it is clear that QMC function is not designed to be coupled with Trace mechanisms, or in other words, they were not supposed to be related to each other at all. We would further discuss the design of QoE activation and deactivation procedures in this paper, based on the reply LS mentioned above.
Discussion
New Defined IEs for QoE (de)activation

As has been pointed in the introduction part, SA5 has confirmed that Trace is not reused for QMC function, which was also what our company has been insisting on during the past meetings. We would like to propose our solution for QoE (de)activation again, with the QoE function decoupled with Trace function.

The main logic of our proposed solution, in order to separate QoE from Trace, is to define new IEs like QMC Activation IE and QMC Deactivation IE, instead of using IEs of Trace Activation in LTE.

Activation
For the activation of QoE, we propose to define a new IE named QMC Activation IE, inside some NGAP/XnAP messages (would be introduced in next subclause), to transfer the QoE measurement configuration.

Based on the agreed BLCR and the reply LS from SA5, we propose the contents inside the QMC Activation IE could be:

A UE application layer measurement list.

MDT Trace ID.
where the IEs in each UE measurement configuration are:

- container

- QoE Reference ID

- area scope

- S-NSSAI list

- service type
- MCE IP address

The detailed discussion for the configuration IEs is in the paper [2].
Deactivation
For the deactivation of QoE, we propose to introduce QMC Deactivation IE, including a UE Application layer Measurement deactivation list. The UE Application layer measurement deactivation list contains the QoE Reference IDs of one or more QoE measurements that are to be deactivated. 

Proposal 1: Decouple QoE with Trace function in NR and define new IEs for the activation and deactivation of NR QoE.

Modification of QoE configuration
It was confirmed by SA4 in the reply LS[3] that the requirement of configuration changes for ongoing QMC sessions is also applicable for NR. So we would like to share some views here about the modification of QoE configuration.

Another LS from SA5, which is to RAN2 and cc RAN3, mentioned that they have not discussed about designing modification procedure so far, existing activation and deactivation procedures can be used to modify the QMC. With this consideration, we do not think a specific procedure is needed to modify the existing QoE configuration, which would just make the signaling design more complicated. There would be some other methods that could have the same effects with the modification of configuration, e.g. using activation and deactivation procedures as SA5 mentioned. We put the following 2 methods here, for the modification of QoE configurations.

Option 1: Using the activation and deactivation procedures of QoE to modify the existing QoE configuration. 

That is to say, if the configuration is to be modified, the OAM can first initiate the deactivation of the old configuration and then activate a new QoE measurement with the new configuration. This is equivalent to the modification of QoE configuration.

Option 2: Using the new configuration with the same QoE Reference ID to overlap the old configuration.

It has not been decided yet about the situation that if the QoE Reference ID in the configuration is already existing in an ongoing QoE measurement. We propose to have the principle that, if the QoE Reference ID is the same as the existing  QoE Reference ID, than use the new configuration to override the old one. 

Proposal 2: Specific procedure for the modification of QoE configuration is not needed.

Proposal 3: there are two options to realize the modification of QoE configuration, without defining new procedures, as shown below:
Option 1 : Using the activation and deactivation procedures of QoE to modify the existing QoE configuration. 

Option 2: Using the new configuration with the same QoE Reference ID to override the old configuration.

Signaling design
When it comes to what signaling procedures should enhanced to support NR QoE, currently we have the following agreements and left issues:

	[RAN3#112-e]
Include signaling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: HANDOVER REQUEST. FFS on NGAP HANDOVER REQUIRED 

Signaling based QoE measurement configuration is stored in NG-RAN when UE enters RRC_INACTIVE and is propagated to new serving NG-RAN using Retrieve UE context procedure when UE resumes RRC connection in another NG-RAN i.e. include signaling based QoE configuration in RETRIEVE UE CONTEXT RESPONSE in XnAP.

Include multiple sets of signaling-based QoE measurements configuration in Xn/NG: HANDOVER REQUEST and Xn: RETRIEVE UE CONTEXT RESPONSE. FFS on NGAP HANDOVER REQUIRED 

[RAN3#113-e]
In NGAP, at least INITIAL CONTEXT SETUP REQUEST, along with HANDOVER REQUEST should be enhanced for NR QoE.

FFS on whether NGAP HANDOVER REQUIRED in NGAP should be enhanced for NR QoE.

FFS on other messages, e.g. UE CONTEXT MODIFICATION REQUEST, to be enhanced for activation/deactivation of NR QoE.

To be continued...


Aside from the already agreed signaling procedures, we also propose to enhance HANDOVER REQUIRED and UE CONTEXT MODIFICATION REQUEST in NGAP, for the activation of QoE.

Regarding to the deactivation of QoE, we propose to include the QMC Deactivation IE inside the UE CONTEXT MODIFICATION REQUEST message.

So the signaling design for the (de)activation of QoE can be as follows:

NGAP:

- INITIAL CONTEXT SETUP REQUEST

- UE CONTEXT MODIFICATION REQUEST

- HANDOVER REQUEST

- HANDOVER REQUIRED
XnAP:

- HANDOVER REQUEST

- RETRIEVE UE CONTEXT RESPONSE

The detailed discussion on the signaling procedures is covered in paper [2], and the corresponding CRs for 38.413 and 38.423 are provided in [4] and [5].
Proposal 4: In NGAP, enhance the HANDOVER REQUIRED for the activation of QoE, and UE CONTEXT MODIFICATION REQUEST for the activation and deactivation activation of QoE. The complete solution for the signaling design would be:
Introdude QoE Actvation IE in:

NGAP:  

- INITIAL CONTEXT SETUP REQUEST

- UE CONTEXT MODIFICATION REQUEST

- HANDOVER REQUEST

- HANDOVER REQUIRED

XnAP:

- HANDOVER REQUEST

- RETRIEVE UE CONTEXT RESPONSE

Introdude QoE Actvation IE in:

NGAP:

- UE CONTEXT MODIFICATION REQUEST

Proposal 5: It is proposed to adopt the solution proposed in TPs for 38.413 and 38.423.
3. Conclusion

In this contribution, proposals are:
Proposal 1: Decouple QoE with Trace function in NR and define new IEs for the (activation) of NR QoE.

Proposal 2: Specific procedure for the modification of QoE configuration is not needed.

Proposal 3: there are two options to realize the modification of QoE configuration, without defining new procedures, as shown below:
Option 1 : Using the activation and deactivation procedures of QoE to modify the existing QoE configuration. 

Option 2: Using the new configuration with the same QoE Reference ID to override the old configuration.

Proposal 4: In NGAP, enhance the HANDOVER REQUIRED for the activation of QoE, and UE CONTEXT MODIFICATION REQUEST for the activation and deactivation activation of QoE. 

The complete solution for the signaling design would be:
Introdude QMC Actvation IE in:

NGAP:  

- INITIAL CONTEXT SETUP REQUEST

- UE CONTEXT MODIFICATION REQUEST

- HANDOVER REQUEST

- HANDOVER REQUIRED

XnAP:

- HANDOVER REQUEST

- RETRIEVE UE CONTEXT RESPONSE

Introdude QMC Deactvation IE in:

NGAP:

- UE CONTEXT MODIFICATION REQUEST

Proposal 5: It is proposed to adopt the solution proposed in TPs for 38.413 and 38.423.
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