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Abstract of the contribution: This paper proposes a solution for KI#8.
1.
Discussion
XR traffic is typically generated and transmitted in bursts:
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where each burst can be composed of multiple PDUs and, in particular, of one or more PDU Sets.

Power savings are key features for XR devices with small form factor. Because of that, the Connected mode Discontinuous Reception (CDRX) was introduced to provide some means of power savings. Current Rel-15 CDRX mechanisms require an inactivity timer in order to send the UE to sleep. However, the inactivity timer may be inefficient because its value:

-
should be long enough for receiving the whole data burst, and, at the same time,
-
must be kept short enough for meaningful sleep and power savings.
Observation 1: Setting the right inactivity timer value may be difficult. This could lead to suboptimal power saving and/or UE and system performance degradation in terms, e.g., of latency and bit rate.
In Rel-17 the PDCCH skipping mechanism was standardized as an additional power saving solution. With this approach a gNB may implement an internal proprietary timer and uses a Downlink Control Information (DCI) or MAC Control Element (MAC-CE) to transition the UE to lower power state. However, this approach still requires the gNB to implement a mechanism to detect the end of the data burst. Such an implementation is typically timer based, and has the same potential drawbacks as the inactivity timer (i.e., the UE may accidentally be sent to a low power state too early, potentially impacting the data delivery, or too late, increasing the battery consumption).
Observation 2: Rel-17 RAN based power saving mechanisms can be sub-optimal because of timer based approaches to end of burst detection.
If the gNB is made aware of the end of burst arrival time, the CDRX on-time can be minimized to only what is required to handle the data burst.

This approach has the following advantages:

-
It optimizes the power saving in the UE because it allows the gNB to move the UE to a low power state as soon as the data burst is terminated.

-
It simplifies the gNB logic necessary to decide when to switch to a low power mode because it is based on a simple indication received with the PDU

-
It does not affect the UE/system performance because the UE would be switched to a low power state only when the data burst is fully received.
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Figure 1: End of Burst Indication utilized to terminate DRX Inter-Arrival Time
Proposal: Provide the RAN node with an End of Burst indication via User Plane so that it can optimize the scheduling of CDRX cycles .
The proposal of this contribution is to provide the RAN node with the End of Burst Indication via User Plane so that it can optimize the scheduling of CDRX cycles in a simpler and more efficient way than existing mechanisms.
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-60:
>>>>BEGINNING OF CHANGES<<<<
3.1
Terms

For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Video Slice: A spatially distinct region of a video frame that is encoded separately from other regions in the same frame.

Editor's note:
The Video Slice definition above needs to be confirmed by SA WG4.

PDU Set: A PDU Set is composed of one or more PDUs carrying the payload of one unit of information generated at the application level (e.g. a frame or video slice for XRM Services), which are of same importance requirement at application layer. All PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In some cases, the application layer can still recover parts of the information unit, when some PDUs are missing.

Multi-modal Data: Multi-modal Data is defined to describe the input data from different kinds of devices/sensors or the output data to different kinds of destinations (e.g. one or more UEs) required for the same task or application. Multi-modal Data consists of more than one Single-modal Data, and there is strong dependency among each Single-modal Data. Single-modal Data can be seen as one type of data.

NOTE 1:
This definition was taken from TR 22.847 [6].

Tactile Internet: A network (or network of networks) for remotely accessing, perceiving, manipulating, or controlling real or virtual objects or processes in perceived real time by humans or machines.
NOTE 2:
This definition is based on IEEE SA P1918.1 [7].
Data Burst: A set of multiple PDUs generated and sent by the application in a short period of time. It can be composed by one or multiple PDU Sets.
>>>>NEXT CHANGE<<<<
6
Solutions

6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issue #1
	Key Issue #2
	Key Issue #8

	X
	
	
	X


>>>>NEXT CHANGE<<<<
6.X
Solution #X: End of Burst Indication
6.X.1
Key Issue mapping
This solution addresses KI#8.
6.X.2
Description
This solution is based on providing the NG-RAN with an End of Burst indication (EOBI). Such indication is used by the RAN to decide when to put the UE to sleep. 

The UPF provides the EOBI in the GTP-U header of the last PDU (of the last PDU set) of a Data Burst.

NOTE: How the EOBI is encoded in the GTP-U header is it to be discussed in Stage 3.

The UPF decides when to insert the EOBI based on implementation specific mechanisms to detect the end of the data burst, or based on explicit indications from the AS. The indication from the AS can be standardized or non-standardized.

When the NG-RAN receives the EOBI in the GTP-U header it understands that that specific PDU is the last PDU of a given Data Burst and it puts the UE to sleep.
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Figure 6.x.2-1: End of Burst Indication added to GTP-U header
6.X.3
Procedures
The baseline procedure to provide End of Burst Indication (EOBI) to the RAN is as follows:

1. After a PDU Session has been established, the UPF receives UP data from the application server. 
2. Within the QoS flow, the UPF determines when data burst terminate. This can happen in two ways:

2a.
The application provides an explicit indication of end of burst over N6. This can be done via standardized or non-standardized mechanisms. The UPF uses such explicit indication from the AS to determine when a certain data burst is terminated.

2b.
Based on implementation specific mechanisms (e.g., deep packet inspection), 
4.
The UPF adds the EOBI to the GTP-U header of the last PDU (of the last PDU set) of each data burst.
3.
Each time the NG-RAN receives the EOBI it knows a burst is terminated and it sends the UE from CDRX high power state to sleep/low power state.

NOTE:
How the EOBI is encoded in the GTP-U header is up to Stage 3.

6.X.4
Impacts on services, entities and interfaces
AF:

-
(Optional) Provides the End of Burst Indication (EOBI) over N6 to the UPF.

UPF:

-
(Optional) Receives the EOBI over N6 from the AS.
-
Either based on the input of the AS or on implementation specific mechanisms, decides when to add the EOBI to the GTP-U header of the PDUs sent to the RAN.

-
Sends to the RAN the EOBI the GTP-U header of the last PDU of the Data Burst.

RAN:

-
Receives from EOBI in the GTP-U header of the last PDU of the Data Burst.

-
When the EOBI is received, it switches the UE to a low power state.
>>>>END OF CHANGES<<<<
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