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Introduction
At the last RAN2#119bis-e meeting, RAN2 agreed to capture the four alternatives of Layer 2 structures for XR in the current version of TR 38.835 v0.3.0 as below [1].
	5.1.2	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, we can distinguish the following alternatives (as depicted on Figure 5.1.2-1 below):
-	111: one-to-one mapping between types of PDU sets and QoS flows in the NAS and one-to-one mapping between QoS flows and DRBs in the AS. From a Layer 2 structure viewpoint, this alternative is already possible and requires as many DRBs as types of PDU sets. Providing different QoS for the types of PDU sets sent in different DRBs is already possible.
-	NN1: one-to-one mapping between types of PDU sets and QoS flows in the NAS and possible multiplexing of QoS flows in one DRB in the AS. From a Layer 2structure viewpoint, this alternative is already possible but gives each QoS flows multiplexed in a DRB the same QoS. Providing different QoS for the types of PDU sets (i.e. QoS flows) multiplexed in a single DRB is currently not possible.
-	N11: possible multiplexing of types of PDU sets in one QoS flow in the NAS and one-to-one mapping between QoS flows and DRBs in the AS. From a Layer 2 structure viewpoint, this alternative is already possible but gives each QoS flow/DRB one QoS. Providing different QoS for the types of PDU sets multiplexed in a single QoS flow/DRB is currently not possible.
-	N1N: possible multiplexing of types of PDU sets in one QoS flow in the NAS and demultiplexing of types of PDU sets from one QoS flow on multiple DRBs in the AS. From a Layer 2 structure viewpoint, demultiplexing of types of PDU sets from one QoS flow onto multiple DRBs is currently not possible.
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



In this document, we have the discussion on how the PDU sets with different QoS requirements can be mapped onto DRBs (and LCHs) in the AS layer.   
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The four alternatives of L2 structure captured in the TR are distinguished 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. Regarding the aspect of ‘PDU sets to QoS flows’ mapping, the key issue is whether the PDU sets with different QoS requirement (e.g., importance, priority, …) would be mapped either to one QoS flow or to different QoS flows, which should be discussed/concluded in SA2. Based on ongoing SA2’s discussions, there are two options emerging for handling PDU set importance information:
· Option 1 (Alt. 111 and Alt. NN1): use different QoS Flows for PDU set (s) with different QoS requirements e.g., priority level, importance level. 
· Option 2 (Alt. N11 and Alt. N1N): use one QoS flow for PDU Set(s) with different QoS requirements e.g., priority level, importance level
· Option 2.1: use different sub-QoS Flow within one QoS Flow, and using sub-QoS flow Identifier in GTP-U header
· Option 2.2: use PDU Set priority level, importance level information in GTP-U header
In case of option 1, it keeps the existing QoS mechanism which would mean that RAN/AS layer of UE does not have to handle the QoS flow for PDU Sets to DRB mapping separately. 
Option 2 would require the sub QoS flow information and/or QoS parameters for PDU set to be conveyed to RAN and the differential handling of the PDU sets to be done at RAN level. In order for RAN to perform differential handling, the existing protocol stack (say the SDAP layer) needs to be modified to handle the mapping of different PDU Sets with different QoS parameters or sub QoS flow to different DRBs.  
Observation 1: Based on the SA2 decision on which Network Function (RAN node vs UPF) handles the separation of PDUs based on PDU Set QoS parameters e.g., importance information, there will be impact on AS layer (e.g., SDAP layer) handling of QoS/ Sub QoS mapping. 
Based on the above observation, we would like to propose the following.
Proposal 1: RAN2 is kindly asked to study impact on SDAP layer after having the conclusion on how to separate PDU sets with different QoS requirements including Sub QoS flow from SA2.
On the other hand, from RAN2 perspective, the key issue is how to map the PDU sets with different QoS requirement (e.g., importance, priority, …) to DRBs. There are two possible cases of ‘PDU sets to DRBs’ mapping as below.
1) 1:1 mapping 
: In this case, multiple types of PDU sets with different QoS requirements are mapped to different DRBs, which enable the differential handling of PDU sets by using multiple DRBs together. The legacy DRB configuration/operation can be reused for this. This case can work with Alt. 111 and Alt. N1N.
2) N:1 mapping 
: In this case, multiple types of PDU sets with different QoS requirements are mapped to one DRB. Since the legacy DRB framework provides the same QoS to one DRB, it is impossible to support the differential handling of PDU sets within the DRB. Thus, there should be some enhancement on AS layer to support this case. This case can work with Alt. NN1 and Alt. N11.
Since the maximum number of DRBs that can be supported by a UE is limited, mapping different PDU sets to different DRBs (i.e., 1:1 mapping above) might not always be feasible. Alternatively, PDU Sets with different QoS requirements can be mapped to a single DRB and the differential treatment (i.e., N:1 mapping above) can be done within the DRB. 
Observation 2. From RAN2 perspective, the important issue is how to serve the PDU sets with different QoS requirements (e.g., importance, priority …) within a DRB.
With the current specification, each LCH can be provided with differential handling by configuring separate LogicalChannelConfig (e.g., priority, allowedServingCells, allowedSCS-List, allowedCG-List, schedulingRequestID …). Specifically, each LCH can have different priority value that is used in LCP/BSR triggering procedure and also can be mapped to different cells/CG-configuration for UL resource scheduling in MAC layer. 
Observation 3. Each LCH can be provided with differential handling by configuring separate LogicalChannelConfig (e.g., priority, allowedServingCells, allowedSCS-List, allowedCG-List, schedulingRequestID …).
Thus, differential handling of PDU set with different QoS requirements can be realized by simply mapping the different PDU sets to the different LCHs without having any additional change in the current MAC operation. Similar to current DRB to LCH mapping, mapping of PDU set(s) associated to a DRB to LCHs can be supported by the network configuration. More specifically, each LCH (i.e., RLC bearer) is mapped to a certain radio bearer using servedRadioBearer in RLC-BearerConfig and also multiple LCHs can be mapped to the same DRB. Then, how the DRB uses the associated LCHs (i.e., RLC bearers) for UL data transmission (e.g., primary path, split secondary path, secondary path configuration for data split/duplication operation) is configured via PDCP-Config for the DRB. From our understanding, the existing DRB to LCH mapping configuration can be enhanced for the differential handling of PDU set(s) with different QoS requirements within a DRB. For example, mapping of PDU set(s) to LCH(s) can be supported by configuring separate primary path for each type of PDU set.
Observation 4. By mapping the different PDU sets within a DRB to the different LCHs, RAN2 can support the differential handling of PDU sets within a DRB without any change in the legacy MAC operation.
Observation 5. The existing DRB to LCH mapping configuration can be enhanced for the differential handling of PDU set(s) with different QoS requirements in the DRB.
Based on the above observation, we would like to propose the following.
Proposal 2: RAN2 is kindly asked to discuss potential enhancement to support the differential handling of PDU sets with different QoS requirement (e.g., importance, priority …) within a DRB by mapping the different PDU sets to the different LCHs while reusing the current MAC operation.
Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: Based on the SA2 decision on which Network Function (RAN node vs UPF) handles the separation of PDUs based on PDU Set QoS parameters e.g., importance information, there will be impact on AS layer (e.g., SDAP layer) handling of QoS/ Sub QoS mapping. 
Proposal 1: RAN2 is kindly asked to study impact on SDAP layer after having the conclusion on how to separate PDU sets with different QoS requirements including Sub QoS flow from SA2.
Observation 2. From RAN2 perspective, the important issue is how to serve the PDU sets with different QoS requirements (e.g., importance, priority …) within a DRB.
Observation 3. Each LCH can be provided with differential handling by configuring separate LogicalChannelConfig (e.g., priority, allowedServingCells, allowedSCS-List, allowedCG-List, schedulingRequestID …).
Observation 4. By mapping the different PDU sets within a DRB to the different LCHs, RAN2 can support the differential handling of PDU sets within a DRB without any change in the legacy MAC operation.
Observation 5. The existing DRB to LCH mapping configuration can be enhanced for the differential handling of PDU set(s) with different QoS requirements in the DRB.
Proposal 2: RAN2 is kindly asked to discuss potential enhancement to support the differential handling of PDU sets with different QoS requirement (e.g., importance, priority …) within a DRB by mapping the different PDU sets to the different LCHs while reusing the current MAC operation.
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