3GPP TSG-RAN WG2 Meeting #119-e		R2-2208316
Electronic, 17 Aug. – 29 Aug. 2022
Source:	Meta USA
Title:  Discussion of SA2 LS on UE Power Saving for XR and Media Services
Agenda Item:	8.5.1
Document for:	Discussion and Decision
1. [bookmark: _heading=h.9sla9as4lmjz] Introduction
In the LS in [1], SA2 asked RAN1, RAN2 which type of information is useful for the RAN for power saving enhancements for XR applications, with the following action:

	ACTION: SA2 kindly asks RAN1, RAN2 to take the above information into account and clarify which type of information should be provided to the RAN for power saving enhancements for XR applications.



In the LS response in [2], RAN2 provided the follow
	RAN1’s understanding is that RAN2 will also discuss the XR-awareness and decide what information from core network to RAN is helpful for XR-specific traffic handling. This reply LS is only from RAN1 perspective, and RAN1 expects SA2 to take into account response from both RAN1 and RAN2. In context of SA2 LS, RAN1 discussed what type of information from the core network to RAN could be helpful for the enhancement of XR-specific UE power management, if feasible, and identified following possible candidates for each XR application flow:  
· PDU set periodicity and start time of the first PDU of a PDU set: this can be helpful for e.g., configuring the periodicity and start time of CDRX or PDCCH monitoring to match with traffic period.
· PDU set end indication or indication of the last PDU in a PDU set: this can be helpful for gNB, e.g., to indicate the UE to dynamically skip PDCCH monitoring once the last PDU of the PDU set is delivered.
· PDU set level QoS parameters including priority and [air interface] delay budget of a PDU set: this can help the gNB to select suitable CDRX parameters (e.g., periodicities) that enable fulfilling the delay requirements for a given flow. It also helps with UE power saving, e.g., by reducing retransmission or by early dropping of a PDU that exceeds the delay deadline. Additionally, it can also be helpful for efficient radio resource management by gNB for capacity improvement.
· PDU set size (number of bits) or number of PDUs in a PDU set: RAN1’s understanding is that in comparison to the statistical information, real-time or dynamic information provided to gNB, if possible, can help scheduler make more efficient scheduling decision to enable UE power saving. 
· PDU set identity and relationship information among PDUs within the same PDU set: gNB can use this information for early PDU dropping as mentioned above.
· Jitter information such as the range of the jitter (minimum and maximum value): Here jitter refers to packet arrival time variation at gNB for DL direction. gNB could use this information to configure parameters of UE power saving schemes, e.g., CDRX OnDuration and Active Time or PDCCH monitoring duration for handling of the jitter.



In this contribution, we propose additional information needed for the RAN power saving enhancements for XR applications.

2. [bookmark: _heading=h.hi8omc7wu31y][bookmark: _heading=h.5x37td9z04fr][bookmark: _heading=h.y9siyxmcnjca]Discussion

In [3], SA2 updated the definition of PDU Set as follows:

	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, as used in TR 26.926). In some implementations all, PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In other implementations, the application layer can still recover all or parts of the information unit, when some PDUs are missing.



Based on the new updated definition, in some implementations, all PDUs in a PDU Set are needed by application layer for success decoding of the corresponding unit of information. In this case, if there is early detection of PDU loss, it is desirable for the transmitter to drop the remaining PDUs to save radio resources and reduce power consumption.

Observation 1:

In some PDU Set implementation, all PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In this case, it is desirable for the transmitter to drop the remaining PDUs to save radio resources and reduce power consumption 

In other cases, the XR application may still be capable recovering all or parts of the information unit, when some PDUs are missing. In this case, it is more ideal for the schedule to continue deliver the remaining PDUs.

In fact, in the SA4 LS to SA2 in [4], SA4 provides a specific example and conditions under which, parts or all of the information unit can be recovered despite the loss of some of the PDUs in a PDU set. In this case, it would be desirable for the scheduler to transmit the remaining PDUs.

	In yet another example, a PDU Set may be mapped to all source and repair packets of an Application Layer FEC source block. Application Layer FEC is for example used in multicast/broadcast (for details refer to 3GPP TS 26.346) or in conversational applications (see TS 26.114). Typically, for an applicational layer, source block packets from 0 to K-1 identify the source symbols of a source block in sequential order, where K is the number of source symbols in the source block.  Encoding Symbol IDs K onwards identify repair symbols generated from the source symbols using an FEC encoder, e,g, Raptor. Typically, N >= K packets are sent, carrying an FEC source or repair symbols. Typically, the decoder requires only any K or only a small amount more than K packet of the N packets to recover the source packets. Based on this, the definition of a PDU Set applies to all packets of a source block (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), …) and any K packets are sufficient to recover, i.e. all packets are of same importance (which are of same importance requirement at application layer). As only K out N are required, the first definition does not hold (All PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information.), but more the second (In some cases, the application layer can still recover parts of the information unit, when some PDUs are missing). Actually, note that in this example of an Application Layer FEC not only parts of the information unit but the full information unit can be recovered.



Observation 2:

In some implementations, the application layer can still recover all or parts of the information unit, when some PDUs are missing. In this case, it would be desirable for the scheduler to transmit the remaining PDUs.

Hence, we propose to request SA2 to provide explicit indication and conditions under which the gNB should (1) transmit the remaining PDUs, or (2) discard the remaining PDUs.

Proposal 1: 

LS SA2 requesting the provision of explicit indication and conditions under which the gNB should (1) transmit the remaining PDUs or (2) discard the remaining PDUs. 

3. Conclusion 

Observation 1:

In some PDU Set implementation, all PDUs in a PDU Set are needed by the application layer to use the corresponding unit of information. In this case, it is desirable for the transmitter to drop the remaining PDUs to save radio resources and reduce power consumption 

Observation 2:

In some implementations, the application layer can still recover all or parts of the information unit, when some PDUs are missing. In this case, it would be desirable for the scheduler to transmit the remaining PDUs.

Proposal 1: 

LS SA2 requesting the provision of explicit indication and conditions under which the gNB should (1) transmit the remaining PDUs or (2) discard the remaining PDUs. 
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