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Introduction

In previous RAN2 meeting, XR-awareness for the Study on XR (Extended Reality) Enhancements for NR [1]

 REF _Ref118451316 \r \h  to RAN2 with some solid conclusions. Hence, in this contribution, we focus on the investigation of the potential approaches on how PDU sets can be mapped to DRBs per SA2 input.  had been discussed and achieved some preliminary conclusions. And SA2 had sent a LS 
Discussion
As shown in SA2 LS, PDU Set based QoS framework is defined in SA2 as follows:

	Q1: In order to decide how PDU sets could be mapped in radio protocols, RAN2 is wondering if different PDU sets could have different characteristics (for instance importance, PSER, and/or PSDB) and if so, which characteristics can be different and with which granularity (e.g. QoS flow, individual PDU Sets…)

SA2 Answer:  Based on the conclusion from the FS_XRM study (See TR 23.700-60), SA2 agreed to define new 5G QoS parameters for PDU Set concept. The PDU Set comprises of one or more PDUs for which the following PDU Set QoS parameters are applicable: 

PDU Set Delay Budget (PSDB)

PDU Set Error Rate (PSER)

PDU Set Integrated handling Indication (PSIHI)

SA2 also agrees to define PDU Set importance that is conveyed on per-PDU Set basis.  All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI.  The PDU Set importance of the diferent PDU Sets within one QoS flow can be different.  
Q2: RAN2 would also like to know whether different types of PDU set can be mapped to the same QoS flow and if so whether RAN should have the ability to treat those differently over the air interface.  If RAN should have such an ability, RAN2 would like to know based on what information signalled to the gNB this would be based on.
SA2 Answer: 

SA2 has agreed that 1) Different types of PDU set can be mapped into the same QoS flow if their PDU set QoS parameters (and other QoS characteristics, e.g. 5QI, ARP) are the same. One QoS flow is associated with one PSER and one PSDB at any time. 2) Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information.
As concluded by SA2 in the FS_XRM study, the PDU Set information ‘PDU Set importance’ may be provided by the UPF to NG-RAN via GTP-U header of user plane packet. It may be used by NG-RAN for PDU Set level packet discarding in presence of congestion.


Answers in SA4 LS
	Feedback: 

In-sequence delivery is preferred but not at the expense of introducing delay in delivery of packets to the RTP layer (i.e. latency that might be caused by the lower layers at the receiver side having to buffer and re-order packets before delivery to the RTP layer). Some codecs can take advantage of packets being delivered as soon as they are received at the lower layers (even if out-of-order). The SRTP/RTP receiver can perform re-ordering if needed.

With regards to the PSDB, the SA4 assumes the PDU Set reception will happen within the PSDB target. However, the delivery of late PDU Sets may still be useful in some cases.

2. Actions:

To RAN2 group.

ACTION: SA4 kindly asks RAN2 to take above information into account. The RTP layer can handle (and potentially exploit) out-of-sequence reception of RTP packets, and some codecs even require it for good operations. Thus, “SA4 prefers that the lower-layers on the receiver side do not enforce in-sequence delivery to the RTP layer for PDU Sets received out-of-sequence”.




Observation 1: Although different types of PDU set can be mapped into the same QoS flow , their PDU set QoS parameters (and other QoS characteristics, e.g. 5QI, ARP) are the same. 

Observation 2: Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information. 

Observation 3: In-sequence delivery from the lower-layers on the receiver side is preferred but not enforce, while the SRTP/RTP receiver can perform re-ordering if needed.
On the other hand, in the draft TR, candidates are captured as follows:

	Editor's Note: the mapping of PDU Sets on QoS flows is up to SA2 and it is FFS how DRB(s) is/are mapped to LCH(s) for each of the alternatives.
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Figure 5.1.2-1: Mapping Alternatives

When comparing these alternatives, it was agreed that a QoS flow cannot be mapped onto multiple DRBs in the uplink, thereby excluding alternative N1N.
Editor's Note: LS to SA2/SA4 sent to understand the need for treating the PDU Sets of the same QoS flow differently over the air interface (R2-2213351). 



In last RAN2 meeting, it was concluded that alternative N1N had been excluded when there is ambiguity in the understanding on the relationship between the QoS flow and PDU Set, and the requirement of the In-sequence delivery from the lower-layers. Considering the latest conclusion from SA2 and SA4, the excluded alternative N1N naturally fulfills the metrics as follows:

one QoS flow can be constructed by multiple different PDU sets associated with different ‘PDU Set importance’ information;

the lower-layers on the receiver side do not enforce in-sequence delivery to the RTP layer for PDU Sets received out-of-sequence

For 1), different PDU sets associated with different ‘PDU Set importance’ information can be split into separate DRBs, as in the figure for alternative N1N. For 2), since the in-sequence delivery can be relied on the RTP layer, there is no need to delivery the packets from one QoS flow into a single DRB.

Observation 4: the excluded alternative N1N naturally fulfills the metrics as follows:

one QoS flow can be constructed by multiple different PDU sets associated with different ‘PDU Set importance’ information;

the lower-layers on the receiver side do not enforce in-sequence delivery to the RTP layer for PDU Sets received out-of-sequence

Proposal 1: RAN2 need support the alternative N1N which naturally fulfills the characteristics of PDU Set based QoS framework and requirement of  in-sequence delivery based on the LS from SA2 and SA4.
On the hand, SA4 still claims that In-sequence delivery from the lower-layers on the receiver side is preferred , although it is not enforce. Moreover,  handling multiple associated data streams per-application with different QoS requirements in equate manner means overprovision with radio resource. Overprovisioning goes against the philosophy of XR-enabled networks where the objective is to leverage the different QoS requirement nature of the multiple data streams with high data rate and low latency, in order to allow for very high traffic throughput and system capacity. Hence,  alternative N1N where different logical channels/RLC entities associated with a given DRB mapped to QoS flow with different 5QI can be supported as well for the case of in-sequence delivery.
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Figure 1: Different logical channels/RLC entities associated with a given DRB mapped to different 5QI/importance within a single QoS flows
Proposal 2:  alternative N1N where different logical channels/RLC entities associated with a given DRB mapped to QoS flow with different 5QI can be supported as well for the case of in-sequence delivery.
3 Conclusions

Observation 1: Although different types of PDU set can be mapped into the same QoS flow , their PDU set QoS parameters (and other QoS characteristics, e.g. 5QI, ARP) are the same. 

Observation 2: Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information. 

Observation 3: In-sequence delivery from the lower-layers on the receiver side is preferred but not enforce, while the SRTP/RTP receiver can perform re-ordering if needed.
Observation 4: the excluded alternative N1N naturally fulfills the metrics as follows:

one QoS flow can be constructed by multiple different PDU sets associated with different ‘PDU Set importance’ information;

the lower-layers on the receiver side do not enforce in-sequence delivery to the RTP layer for PDU Sets received out-of-sequence

Proposal 1: RAN2 need support the alternative N1N which naturally fulfills the characteristics of PDU Set based QoS framework and requirement of  in-sequence delivery based on the LS from SA2 and SA4.

Proposal 2:  alternative N1N where different logical channels/RLC entities associated with a given DRB mapped to QoS flow with different 5QI can be supported as well for the case of in-sequence delivery.
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