3GPP TSG-RAN WG2 Meeting #121
R2-2301029
Athens, Greece, Feb 27th – Mar 3rd, 2023
Source: 
Fujitsu
Title: 
Discussions on protocol stack impacts of XR
Agenda Item:
8.5.2.4
Document for:
Discussion and decision
1 Introduction
In the RAN2#120 meeting, how PDU Sets can be mapped to DRBs, how the LCH configuration works, and other PDU Sets and data bursts related issues have been discussed. The following agreements are made in the XR-awareness discussion [1]:

· 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.

· Mention agreements in SA2 LS (see email discussion 298)

· If delay-aware LCP is introduced, need the ability to turn it off.

· SRBs not impacted.

· Not considered further unless fundamental issues are identified.

In this contribution, we would like to discuss the L2 structure on the PDU Set mapping issues for the XR and media services. 

2 Discussion 
2.1 PDU Set Information
For XR service and media service, there are new QoS and policy that needs to be enhanced. For instance, due to the traffic characteristics of XRM service, it is required to enhance the QoS framework to support the PDU Set granularity (e.g. video/audio frame/tile, Application Data Unit, control information), where a PDU Set consists of PDUs that have the same QoS requirements. Differentiated QoS handling should also be supported considering different importance of PDU Sets. e.g. eligible drop packets belong to a less important PDU Set to reduce the resource wasting. There are two key issues on the PDU Set handling proposed in the SA2 TR [2]:
Key Issue #4: PDU Set integrated packet handling.

This key issue proposes to study PDU Set integrated packet handling in 5G network, in which the group of packets belongs to a same PDU Set will be handled in an integrated manner. 
Key Issue #5: Differentiated PDU Set Handling

This key issue proposes to support differentiated QoS handling considering different importance of PDU Sets e.g. by treating packets (i.e. PDUs) belonging to less important PDU Set(s) differently to reduce the resource wasting. 

PDU Set handling for Uplink will be studied and led by RAN WG. For downlink, RAN performs PDU Set based QoS handling based on received PDU Set QoS Parameters via control plane, and PDU Set Information received via user plane. Based on the above RAN2 agreements that UE identifies PDU Sets / Bursts for uplink, it is suggested that the PDU Set related information defined for downlink is also used for supporting PDU Set in uplink.
Proposal 1: It is suggested that the PDU Set information defined for downlink (e.g., PDU Set Identifier, PDU SN within a PDU Set, PDU Set Importance, etc.) is also used to support the PDU Set in uplink.

The PDU Set information for uplink is useful in L2 layer for enhancements to meet the QoS requirements of the XR services. Which sublayer of L2 will use the PDU Set information depends on RAN2 study on the L2 enhancement such as discard, prioritization, resource allocation, and so on. PDU Set related information may be identified by UE NAS layer for uplink PDU sets. How to pass down the PDU Set information to lower layers (such as PDCP, RLC, MAC layer) for uplink transmission needs to be decided. RAN2 has agreed that in-band marking is not needed. How to let lower layers be aware of the PDU Set information needs to be discussed. For example, NAS layer passes PDU Set information down to lower layers using intra-UE cross-layer signaling. In this way, there is no change on Uu interface. The network side has no knowledge of the PDU Set information on the uplink data. Whether this solution has standard impact needs to be considered.
Proposal 2: RAN2 to discuss how each L2 sublayer can be aware of PDU Set information.
2.2 Layer 2 Structure
Depending on how the mapping of PDU sets onto QoS flows is done in the NAS and how QoS flows are mapped onto DRBs in the AS, the four mapping alternatives shown in Figure 1 are captured in [3]:
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Figure 1. Mapping alternatives

RAN2 has already agreed to exclude Alternative N1N. The mapping of PDU Sets on QoS flows is up to SA2. The latest version of TR [2] has defined a PDU Set parameter - “PDU Set Importance: This parameter is used to identify the importance of a PDU Set within a QoS flow. RAN may use it for PDU Set level packet discarding in presence of congestion”. This definition shows that PDU Sets with different importance levels may be inside one QoS flow. Both Alternative 111 and Alternative NN1 assume one-to-one mapping between types of PDU Sets and QoS flows in the NAS, which is not aligned with the latest SA2 definition shown above. Therefore, Alternative N11 should be supported.

Proposal 3: Based on the PDU Set Importance definition in TR23.700-60, Alternative N11 is selected for PDU Set to DRB mapping.
Since the QoS flow to DRB mapping in Alternative N11 follows the legacy rule, the in-sequence delivery to higher layers can be naturally supported using the current standard. 
Observation: If Alternative N11 is selected, the in-sequency delivery to higher layers for PDU Sets can be supported without standard impact.

The PDU Set Importance is a critical QoS parameter for differentiated PDU Set handling. If PDU Sets with different PDU Set Importance are mapped to the same DRB (corresponding to Alternative N11), it is necessary to map them to different RLC bearers (logical channels) for QoS differentiation. RAN2 needs to study the standard impact of this alternative.
Proposal 4: It is necessary to map PDU Set with different PDU Set Importance to different RLC bearers for QoS differentiation.
How to map PDU Sets in one DRB to different RLC entities can be left to normative phase.
3 Conclusion

In this contribution we discuss the protocol stack impacts for supporting XR and media services. We make the following observation and proposals:
Proposal 1: It is suggested that the PDU Set information defined for downlink (e.g., PDU Set Identifier, PDU SN within a PDU Set, PDU Set Importance, etc.) is also used to support the PDU Set in uplink.

Proposal 2: RAN2 to discuss how each L2 sublayer can be aware of PDU Set information.
Proposal 3: Based on the PDU Set Importance definition in TR23.700-60, Alternative N11 is selected for PDU Set to DRB mapping.
Observation: If Alternative N11 is selected, the in-sequency delivery to higher layers for PDU Sets can be supported without standard impact.

Proposal 4: It is necessary to map PDU Set with different PDU Set Importance to different RLC bearers for QoS differentiation.
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