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1 [bookmark: _mbds52amei0i]DIntroduction

5G Extended Reality (XR) and Cloud Gaming (CG) devices are expected to be provided in battery powered compact devices supporting all-day wearing. Hence, power savings are crucial for further XR enhancements in Rel-18 and beyond.

In this paper, we provide some further discussion on the discard policy to avoid unnecessary transmission and thus save UE powers.
2 [bookmark: _msib4tufawro]Discussion 
2.1 [bookmark: _l5zzsy3ys87]PDU Set Handling Following the loss of PDU

Per SA2 PDU Set definition that 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 parts or all of the information unit, when some PDUs are missing.

However, based on the definition and  following answer from SA4 to SA2 in their follow-up LS (S4-221067 / S2-2205249).
	3. Clarify what, if any, dependency there is between the IP packets that make up PDU Sets, e.g. a frame/”slice”.
Again, based on the response to question 1, no single comprehensive answer can be provided. In some cases there are no dependencies, in other cases dependencies exist. The examples above provide some insight into possible dependencies, from none to a dependency that the information unit is prefix-dependent to the case that if any piece is lost of an information unit, the entire unit is useless. We believe that different application media layer mappings and receiver implementations can be addressed by the PDU Set concept and the media/application layer should be able to configure the appropriate handling. Further coordination between SA2 and SA4 is encouraged.



SA2 tried to further clarify the handling of PDU sets following the loss of a PDU from that same PDU Set.  Specifically, SA2 wonders that following the loss if some of the PDU may still be useful in some cases, while being useless in other cases (yellow text).
Additionally, SA2 wonders,  as indicated in the green text that if the media/application layer is able to provide information for appropriate handling i.e. “should deliver remaining PDUs” vs “can drop remaining PDUs”

Specifically, based on TR 23.700-60 SA2 asked SA4 the following question in LS (S4-221067 / S2-2205249):

	SA2: 
Q1: For the green text above about appropriate handling i.e. “should deliver remaining PDUs” vs “can drop remaining PDUs”, is there a case whereby different PDU Sets in the same service data flow could have different handling requirements, i.e. for a specific service data flow, some PDU Sets have the handling of “should deliver remaining PDUs” while the other PDU Sets of the same service data flow have the handling of “can drop remaining PDUs”?



It is stated that SA4 LS response (S4-221169)
	SA4: While SA4 may not exclude the possibility that applications exist that may have a different handling for different PDU sets within one service data flow, SA4 is not aware of any in the context of our service specifications in SA4. In particular, in the considered examples (video frames, video slices, AL-FEC source blocks, DASH/CMAF Segments) referenced in our initial reply LS (S2-2203658 / S4-220505), different handling of PDU Sets in one service flow would not apply.



While SA4 may not be able to exclude the possibility that applications exist that may have different handling of different PDU sets within on service data flow, SA4 is not aware of any of it  in the context of service specification in SA4. 
Observation 1:
There are two types of PDU set handling following the loss of a PDU from that same PDU Set,  i.e. “should deliver remaining PDUs” vs “can drop remaining PDUs”. 
SA4 is not aware that within a service data flow, there is different handling following the loss of a PDU from that same PDU Set. 

Proposal 1: 
RAN2 to adopt  the configuration of the PDU Set handling, i.e.”should deliver remaining PDUs” vs “can drop remaining PDUs”,  following the loss of PDU as  static for a service data flow. 
2.2 [bookmark: _b3st6g4rvekz]Application Layer-FEC (AL-FEC) based PDU Set 
AL-FEC is one of the most common error concealment methods. As In S2-2203658/S4-220505,  the following examples were included:
 
In yet another example, a PDU Set may be mapped to all source and repair packets of an Application Layer FEC source block.
….
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.
 
SA2 discussed some candidate solutions proposing packet transmission based on the ratio of source symbol packets, i.e., K/N in the above example.  Due to the wide implementation of AL-FEC, SA2 specifically asked SA4 whether the above ratio is static for a specific XRM service in  S2-2207887 and whether the application layer can provide such a ratio to 5GS.

The error correction capability of AL-FEC will depend on the K/N ratio and hence  if a PDU Set should be discarded or to be delivered.

Observation 2: 
 
A PDU set may be mapped to all source and repair packets of  an application layer FEC source block. Typically, for an application 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, 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.

Proposal 2: 

RAN2 to LS SA2 to confirm the need for the  additional information for the support of PDU Set based on  AL-FEC.

2.3 Discard Timer

The discardTimer has been specified to reflect the QoS requirements of the packets belonging to a service. As previously discussed, in the existing QoS framework, the discard and forward policies are based on the concept of QoS flows of each PDU packet receiving the same discard and forward treatment based on packet error rates and delay budget requirements. With the introduction of PDU Set and the associated signaling,  RAN2 should also study the need to specify PDU Set based discard timer. 

Observation 3:

The discardTimer has been specified to reflect the QoS requirements of the packets belonging to a service data flow based on the existing QoS framework.

Proposal  3:

RAN2  to study the discard timer based on PDU Set framework.




Additionally, the current discard timer setting is very limited and hasn’t taken into account the new 5QI’s agreed in SA2, specifically 5QI 87-90. 

Observation 4:

The current discard timer setting is very limited and hasn’t taken into account the new 5QI’s agreed in SA2 for XR applications, specifically 5QI 87-90. 

Hence, it’s proposed to discuss additional discard timer settings to support XR services. 

Proposal 4:

RAN2 to discuss additional discard timer settings to support XR services  supporting 5QI 87-90.


3 [bookmark: _6caead59qv5q]Conclusion
Observation 1:
There are two types of PDU set handling following the loss of a PDU from that same PDU Set,  i.e. “should deliver remaining PDUs” vs “can drop remaining PDUs”. 
SA4 is not aware that within a service data flow, there is different handling following the loss of a PDU from that same PDU Set.  

Observation 2: 
 
A PDU set may be mapped to all source and repair packets of  an application layer FEC source block. Typically, for an application 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, 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.

Observation 3:

The discardTimer has been specified to reflect the QoS requirements of the packets belonging to a service data flow based on the existing QoS framework.

Observation 4:

The current discard timer setting is very limited and hasn’t taken into account the new 5QI’s agreed in SA2 for XR applications, specifically 5QI 87-90. 

Proposal 1: 
RAN2 to adopt  the configuration of the PDU Set handling, i.e.”should deliver remaining PDUs” vs “can drop remaining PDUs”,  following the loss of PDU as  static for a service data flow. 


Proposal 2: 

RAN2 to LS SA2 to confirm the need for the  additional information for the support of PDU Set based on  AL-FEC.

Proposal  3:

RAN2  to study the discard timer based on PDU Set framework.

Proposal 4:

RAN2 to discuss additional discard timer settings to support XR services  supporting 5QI 87-90.
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