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This document discusses how DRBs are mapped to LCHs and whether in-sequence delivery to higher layers is needed for PDU Sets. The related agreements in R2-120 meeting are as follows.
	…
N1N excluded
Splitting DRB into multiple LCH (DC like) FFS.
Should try to understand why we would need to treat PDU sets differently over the radio and why different PDU sets are muxed over same flows. Also need to understand need for reordering.
Send LS to SA2/SA4 (Nokia)
…
For Uplink
Agree that UE identifies PDU Sets / Bursts.
In-band marking not needed. Further information considered if BSR is not enough.
Handling of discard FFS.
…



2.	Discussion
2.1.	Mapping of DRBs and LCHs
For discussion on mapping of DRBs and LCHs for XR enhancements, RAN2 has considered three mapping alternatives: Alternative 111, Alternative NN1, and Alternative N11, which are described in TR 38.835 [1]. Another alternative (i.e. Alternative N1N) was excluded in R2-120 meeting. 
For three alternatives currently available, Alternative 111 is already supported in the current specification, Alternative NN1 is supported at least for QoS flows with same QoS requirements, and Alternative N11 is also supported if PDU set QoS parameters of different PDU Sets are the same.
Then, the next issue is how to map the DRB to LCHs in three alternatives.
We show mapping alternatives in Figure 1 considering DRB to LCH mapping options (i.e. 1:1 mapping and 1:N mapping). It should be noted that a DRB of Alternative 111 is never expected to handles packets from different PDU Sets, and thus there is no need to consider DRB to LCH mapping other than Alternative 1111.
For Alternatives NN1 and N11, 1:1 DRB to LCH mapping is already possible in the current specification, and thus Alternatives NN11 and N111 are supported.
However, it is not clear whether to allow 1:N DRB to LCH mapping in Alternatives NN1 and N11. In the below, we provide our view on the need for 1:N DRB to LCH mapping in Alternatives NN1 and N11.

	
	Alternative 111
	Alternative NN1
	Alternative N11

	1:1
DRB to LCH mapping
	
1) Alternative 1111
	
2) Alternative NN11
	
3) Alternative N111

	1:N
DRB to LCH mapping
	
	
2a) Alternative NN1N
	
3a) Alternative N11N


Figure 1. Mapping Alternatives

Prioritized transmission of PDU Set with high importance
According to SA2 LS [2], different PDU Sets mapped into the same DRB can be associated with different ‘PDU Set importance’ information. Then, we think 1:N DRB to RLC mapping should be considered to handle PDU Sets based on their PDU Set importance. 
The 1:N DRB to RLC mapping means that one PDCP entity is associated with two or more RLC entities. The reason for allowing such mapping option is to ensure prioritized transmission of PDU Set with high importance by separating RLC entities based on importance. For example, the PDU Set with low importance is transmitted via RLC 1, and the PDU Set with high importance is transmitted via RLC 2. The gain of separating RLC entities based on importance level is obvious:
· Avoid transmission delay of PDU Set with high importance due to transmission of PDU Set with low importance, i.e. avoid Head-of-Line blocking.
· Prioritize PDU Set with high importance over PDU Set with low importance in LCP procedure by setting different logical channel priorities.
Therefore, 1:N DRB to RLC mapping can support prioritized transmission of PDU Set with high importance.


Figure 2. Prioritized transmission of PDU Set with high importance 
Observation 1. 1:N DRB to RLC mapping can support prioritized transmission of PDU Set with high importance .

Reliable transmission of PDU Set with high importance
It is generally understood that the PDU Set with high importance is more important than the PDU Set with low importance, because the former is essential to reconstruct the whole video frame. Thus, there should be a way to ensure high reliability for PDU Set with high importance.
In current specification, the reliability is ensured by packet duplication. Then, RAN may use packet duplication for PDU Set with high importance to ensure reliable transmission of PDU Set with high importance. For example, when air interface is in a poor channel condition and a quite congested situation, packet duplication is applied to PDU Sets with high importance for increasing reliability of the transmission. On the other hand, packet duplication does not need to be applied to PDU Sets with low importance.
Therefore, 1:N DRB to RLC mapping can support reliable transmission of PDU Set with high importance.


Figure 3. Reliable transmission of PDU Set with high importance 
Observation 2. 1:N DRB to RLC mapping can support reliable transmission of PDU Set with high importance .

Based on the above observations, we see some benefits to support 1:N DRB to RLC mapping in terms of prioritization and reliability. Thus, we propose to support 1:N DRB to RLC mapping in Alternatives NN1 and N11.
Proposal 1. Support Alternatives NN1N and N11N for better handling of PDU Set with high importance in RAN.

2.2.	In-sequence delivery to higher layers for PDU Sets
In the current specification, the PDCP entity is in charge of in-order delivery in a DRB. When different PDU Sets are mapped to a single DRB, AS can guarantee in-sequence delivery between those PDU Sets. But, when different PDU Sets are mapped to different DRBs, AS may not guarantee in-sequence delivery between different PDU Sets which are served by different DRBs.
To support in-sequence delivery even when different PDU Sets are mapped to different DRBs, packet inspection beyond QoS flow identification is required. Such level of packet inspection seems to bring heavy workload and is not preferable. Therefore, if different PDU Sets have the same PDU Set QoS parameters, they need to be mapped to a single DRB for in-sequence delivery. Otherwise, upper layers (e.g. application layer) need to provide in-sequence delivery because they cannot be mapped to a single QoS flow/DRB when their PDU Set QoS parameters are different. Considering that PDU Set identification is performed at UPF level, upper layers corresponding to UPF level may be able to provide required functions for in-sequence delivery. Therefore, enhancement specific to in-sequence delivery for PDU Sets is not needed.
Proposal 2. Enhancement specific to in-sequence delivery for PDU Sets is not needed.

3.	Conclusion
This document discusses how DRBs are mapped to LCHs and whether in-sequence delivery to higher layers is needed for PDU Sets.
Observation 1. 1:N DRB to RLC mapping can support prioritized transmission of PDU Set with high importance .
Observation 2. 1:N DRB to RLC mapping can support reliable transmission of PDU Set with high importance .
Proposal 1. Support Alternatives NN1N and N11N for better handling of PDU Set with high importance in RAN.
Proposal 2. Enhancement specific to in-sequence delivery for PDU Sets is not needed.
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