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Abstract of the contribution: it proposes update Sol#34 to clarify the periodicity related.
Discussion 
So far, both Sol#33 and sol#34 consider to convey periodicity to RAN to optimize the CDRX configuration. But there is an EN unfixed in Sol#33, which is also applicable for Sol#34. 
Editor’s Note: It is FFS whether the existing TSCAI can be used to convey the UL/DL Traffic Pattern information.

During display, frame rate (FPS) can be considered as periodicity of frames. but during the transmission, the frames may or may not have stable periodicity 
Observation1: the transmission of frames may or may not have periodicity.
Let’s focus on the scenario that the transmission of frames has periodicity and see whether the existing TSCAI can be used or not. The existing TSCAI support to provide a per QoS flow’s periodicity to the RAN. 
Table 5.27.2-1: TSC Assistance Information (TSCAI)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	Burst Arrival Time (optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress interface of the UE (uplink flow direction).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], is synonymous with the time period an application can survive without any data burst.






Figure-1
As Figure-1 shown, frames transmission has periodicity, but the GOP is not stable (i.e. the continuous GOPs are not the same), then I frame doesn’t have the periodicity, so does P frame or B frame.
· If different kinds of frames are mapped to different QoS flows, the periodicity is applicable to a group of QoS flows.
· If different kinds of frames are mapped to same QoS flows, the periodicity is applicable to a group of QoS flows. Then the per QoS flow periodicity cannot be reused.
Observation2: when frames transmission has periodicity, but the GOP is not stable, then different kinds of frames doesn’t have periodicity. If different kinds of frames are mapped to different QoS flows, the periodicity is applicable to a group of QoS flows. Then the per QoS flow periodicity cannot be reused.




Figure-2

As Figure-2 shown, frames transmission has periodicity and GOP is stable (i.e. the continuous GOPs are the same), then each kind of frame (e.g. I frame, P frame or B frame) has the periodicity but may have multiple burst arrival time.
· No matter different kinds of frames are mapped to different QoS flows or one QoS flow, the per QoS flow’s periodicity can be reused
· If different kinds of frames are mapped to different QoS flows, the per QoS flow’s burst arrival time need to be extended to multiple ones, e.g. the B frame in Figure-2)
Observation3: when frames transmission has periodicity and GOP is stable, then each kind of frame has the periodicity. No matter different kinds of frames are mapped to different QoS flows or one QoS flow, the per QoS flow’s periodicity can be reused. If different kinds of frames are mapped to different QoS flows, the per QoS flow’s burst arrival time need to be extended to multiple ones. 

Proposal: it is proposed the consider multiple burst arrival times in a QoS flow, per QoS flow periodicity and per QoS flow group periodicity in different scenarios. 
Proposal
It is proposed to update the following solution to the TR 23.700-60 "Study on architecture enhancement for XR and media services"
[bookmark: _Toc16839376][bookmark: _Toc19722242]START OF CHANGES
[bookmark: _Toc101342313][bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc92875657]6.34	Solution #34: New solution: 5GC and UE Assistance to RAN for CDRX Optimization
6.34.1	Key Issue mapping
This solution addresses aspects of Key Issue #8 and Key Issue #9.
This solution describes how the 5GC and UE can provide assistance information to the RAN to allow the RAN to maximize CDRX power savings opportunities.  The solution describes how the assistance information is provided to the RAN and how this assistance information can be used by the RAN.
6.34.2	Description
The solution shows how the 5GC and UE may assist the RAN so that it maximizes the power savings opportunities for a UE. CDRX operation is controlled by the RAN node and is configured to provide the UE with periods of time during which the UE does not need to monitor the downlink control channel. The assistance information proposed in this solution allows the RAN node to configure the CDRX operation based on attributes of the XR/media services and based on the attributes of the UEs using these services.  Parts of this solution are modelled after the External Parameter Provisioning feature that is defined in TS 23.501 [2] and TS 23.502 [3].
The proposal is based on the following enhancements to the 5G system:
A 3rd party application server may invoke an NEF API to provide the 5GC with information about the XR/Media service. For example, the NEF API can be used to provide a traffic pattern(s) (e.g. related to video transmission)  and the traffic type(s) (UE driven or server driven) of the XR/Media service. 
Some UEs may be able to autonomously determine between one of two operating modes; high-power and low-power. The high-power mode may be used when the UE requires higher throughput/performance and lower latency, at the expense of power consumption. While the low-power mode may be used to save power (at the expense of lower throughput/performance and higher latency). The decision to switch between one mode or the other mode may be based on power status (battery-powered or mains/wall-powered) or based on a user preference. 
To optimize power savings based on these different attributes (i.e. traffic pattern and operating mode), a UE may be configured, by the RAN, with multiple CDRX configurations or with an adaptable CDRX configuration.  A UE may choose to move from one CDRX configuration to another, or may choose to modify a CDRX configuration parameter.
[bookmark: _Toc101342316][bookmark: _Toc101342318]6.34.3	Procedures
[bookmark: _Toc101342317]6.34.3.1	XR Communication Pattern Provided via 3rd Party Application Server
The 3rd party application server invokes an NEF API to provide the network with an XR Communication Pattern related to an XR/media service that is used by the UE. This XR Communication Pattern may be used later by the SMF to provide assistance to the RAN.
The procedure that is used to configure information about a session of the XR/media service may be modelled after the External Parameter Provisioning procedure that is shown in clause 4.15.6.2 of TS 23.502 [3] and the Nnef_ParameterProvision service which is defined in clause 5.2.6.4 of TS 23.502 [3]. 
The inputs to the NEF API may be:
-	a session identifier for the XR/media service;
[bookmark: _Hlk99442035]-	XR Communication Pattern associated with the session. The XR Communication Pattern including the following information: frame rate, Group of Picture (GOP) structure (which defines the arrival pattern of the different video frame types (I-frames, B-frames, P-frames)), and a traffic profile (which identifies if the DL traffic is UE driven or server driven). For UE driven traffic, an UL transmission triggers a DL transmission from the server. For Server driven traffic, a DL transmission triggers an UL transmission from the UE;
In this solution, the UDM stores the XR Communication Pattern that is associated with the session of the service. Following the principles of the External Parameter Provisioning procedure, the UDM may classify this information as “SMF associated”. The SMF may retrieve this information, combine/merge overlapping parameters for the UE and derive CN assisted RAN information. The latter is sent to the RAN (via the AMF), so that the RAN node may optimize Uu resource allocation (similar to the case for NB-IoT UEs) and CDRX configurations. 


Figure 6.34.3.1-1 frames transmission has periodicity but GOP is not stable
As Figure 6.34.3.1-1 shown, frames transmission has periodicity, but the GOP is not stable (i.e. the continuous GOPs are not the same), then I frame doesn’t have the periodicity, so does P frame or B frame.
· If different kinds of frames (I-frames, B-frames, P-frames) binds to different QoS flows, the periodicity is applicable to a group of QoS flows. Then the CN assisted RAN information is applicable to a group of QoS flows.
· If different kinds of frames (I-frames, B-frames, P-frames) binds to same QoS flows, the periodicity is applicable to the QoS flow. Then the CN assisted RAN information is applicable the QoS flow.


[bookmark: _GoBack]Figure 6.34.3.1-2 frames transmission has periodicity and GOP is stable
As Figure 6.34.3.1-2 shown, frame transmission has periodicity and GOP is stable (i.e. the continuous GOPs are the same), then each kind of frame (e.g. I frame, P frame or B frame) has the periodicity but may have multiple burst arrival time.
· No matter different kinds of frames are mapped to different QoS flows or one QoS flow, the CN assisted RAN information the periodicity is applicable to the QoS flow.
· If different kinds of frames are mapped to different QoS flows, the per QoS flow CN assisted RAN information includes one periodicity and one or multiple burst arrival times.


END OF CHANGES
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