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Introduction
In the latest TR 38.835-100, the four alternatives of Layer 2 structures for XR are captured 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



At the last RAN2#120 meeting, RAN2 had the discussion on the feasibility/motivation of each Alt. and determined to exclude Alt. N1N due to the lack of the motivation of having it. Meanwhile, since RAN2 does not have the clear understanding on how different types of PDU sets can be mapped to QoS flow and whether RAN should be able to handle them differentially in AS layer, RAN2 sent LS (R2-2213351) to SA2/SA4 to clarify that aspect and postponed further discussion on the protocol stack. In this document, we continue the discussion on the candidate L2 protocol stack for XR based on the updated information in the reply LSs from SA2 (S2-2301378) and SA4(S4aR230035) [2][3].
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Regarding to the questions on PDU set mapping from RAN2, SA2 gives the answer to the questions in the reply LS (S2-2301378)[2]. In the reply LS, we can find the two agreements made in SA2 regarding the PDU set mapping as below.
· Agreement 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.
· Agreement 2: Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information.
According to the agreement 1, there can be two general cases depending on whether PDU set(s) are mapped to the same QoS flow or different QoS flows as below.
· Case 1: Different types of PDU sets have different QoS parameters and are mapped to different QoS flows.
· Case 2: Different types of PDU sets have the same QoS parameters and are mapped to the same QoS flow.
In the case 1, the CN can map the different types of PDU sets to the multiple QoS flows having different QoS parameters and thus the candidate L2 structure to support this case could be either Alt. 111 or Alt. NN1 in subclause 5.1.2 in TR [1]. 
Observation 1. For the case that different types of PDU sets are mapped to different QoS flows, the candidate L2 structure Alt. 111 and Alt. NN1 are applicable.  
For Alt. 111, the gNB can just map different QoS flows to the different DRBs to provide different level of QoS at AS layer, which is already supported by the current framework without any enhancement. Alt. 111 may not guarantee the in-sequence-delivery to upper layer. However according to LS from SA4 (S4aR230035) [3], the in-sequence delivery support from lower layer doesn’t seem essential for XR traffic since upper layer e.g., SRTP/RTP layer can perform reordering if needed and SA4 prefers that the lower-layers on the receiver side do not enforce in-sequence delivery to the upper layer for PDU Sets received out-of-sequence.
Observation 2. According to LS from SA4 (S4aR230035), the in-sequence delivery support from lower layer doesn’t seem essential for XR traffic
On the other hand, in the case of Alt. NN1, the multiple QoS flows are mapped to the same DRB and it is also already possible from L2 structure point of view. However, providing different QoS for the different types of PDU sets multiplexed in the same DRB is currently not possible. Thus, if we want to consider Alt. NN1 for this case, there should be some enhancement to provide different QoS within the same DRB, which can bring quite a huge RAN2 spec. impact.
Thus, based on the observation above we would like to propose that Alt.111 can be considered as L2 structure for the case 1 without introducing the structure Alt NN1.
Proposal 1. RAN2 is kindly asked to confirm that Alt. 111 can be used without any enhancement for the case that different types of PDU sets are mapped to different QoS flows. (i.e., Alt. NN1 can be excluded.)
In the case 2, the CN can map the different types of PDU sets into one QoS flow with the same QoS parameters and thus the candidate L2 structure to support this case could be Alt. N11 in subclause 5.1.2 in TR [1].
Observation 3. For the case that different types of PDU sets are mapped to one QoS flow, the candidate L2 structure Alt. N11 is applicable.  
With the Alt. N11, the gNB can just map one QoS flow delivering different types of PDU sets to one DRB, where the one QoS flow to one DRB mapping is already supported from L2 structure point of view. By the way, according to the agreement 2 captured above from SA2’s replay LS[2], different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ to be handled differentially based on their importance. Since the current L2 operation does not support the differential handling of PDU sets within the same DRB, there should be some enhancement on L2 operation (e.g., DRB to LCH mapping) to handle PDU set differently based on PDU Set importance at AS layer. 
Observation 4. For Alt. N11, there should be some enhancement on L2 operation (e.g., DRB to LCH mapping) to support the differential handling of PDU sets based on their importance. 
In our view, there can be two approaches to provide the differential handling within the DRB as in the figures below.


 
Figure 1. Alt. N11N                                Figure 2. Alt. N111
For Alt. N11N, the PDU sets with different importance of the same DRB can be mapped to LCH (i.e., RLC bearer) differently. For example, there are two types of PDU sets (e.g., I-frame PDU set with high importance and B-frame PDU set with low importance) and they are mapped to one DRB. Then, for the differential handling of the PDU sets within the DRB, I-frame PDU set can be mapped to the LCH providing higher reliability or higher priority compared to the LCH serving the B-frame PDU sets. 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 procedures and also can be mapped to different cells/CG-configuration for UL resource scheduling in MAC layer. Thus, with Alt. N11N, differential handling of PDU set with different importance can be realized by simply mapping the different PDU sets to the different LCHs without having any additional change in the current MAC operation. In this case, some enhancement can be considered only in PDCP-config to configure DRB to LCH mapping of PDU sets based on PDU set’s importance. For example, mapping of PDU set(s) to LCH(s) can be supported by configuring separate primary path for each type of PDU set. 
For Alt. N111, the PDU sets with different importance of the same DRB can be mapped to one LCH. For example, there are two types of PDU sets (e.g., I-frame PDU set with high importance and B-frame PDU set with low importance) and they are mapped to one DRB and then to one LCH. With the current specification, all the packets mapped to the same LCH experience the same level of QoS support in AS layer. Specifically, since the legacy MAC layer operations like LCP and BSR procedures are designed to use priority of the LCH, the data packets within the same LCH are handled equally with the priority value of that LCH in MAC operation. Thus, in case of N111, there should be some enhancement of MAC layer operation to support the differential handling of PDU sets with different importance within the LCH.
Observation 5. For Alt. N11, there can be two approaches to provide the differential handling of PDU sets having different importance within the DRB and the details can be summarized as below.
· Approach 1 (Mapping PDU sets having different importance to different LCHs)
· The PDU sets with different importance of the DRB can be mapped to separate LCHs (i.e., RLC bearer).
· Some enhancement in bearer configuration in PDCP-config seems needed (especially for the UL data transmission).
· Approach 2 (Mapping PDU sets having different importance to the same LCH)
· The PDU sets with different importance can be mapped to one LCH.
· Some enhancement of MAC layer operation (e.g., LCP, BSR triggering) seems needed (especially for the UL data transmission).
Based on the observation above, we would like to propose the following.
Proposal 2: RAN2 is kindly asked to confirm that Alt. N11 can be used for the case that different types of PDU sets are mapped to the same QoS flow and discuss how to support differential handling of PDU sets having different importance within the DRB. 
Proposal 3: RAN2 is kindly asked to discuss the two approaches to enable proposal 2 described as below.
· Approach 1 (Mapping PDU sets having different importance to different LCHs)
· The PDU sets with different importance of the DRB can be mapped to separate LCHs (i.e., RLC bearer).
· Some enhancement in bearer configuration in PDCP-config seems needed (especially for the UL data transmission).
· Approach 2 (Mapping PDU sets having different importance to the same LCH)
· The PDU sets with different importance can be mapped to one LCH.
· Some enhancement of MAC layer operation (e.g., LCP, BSR triggering) seems needed (especially for the UL data transmission).
Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1. For the case that different types of PDU sets are mapped to different QoS flows, the candidate L2 structure Alt. 111 and Alt. NN1 are applicable.  
Observation 2. According to LS from SA4 (S4aR230035), the in-sequence delivery support from lower layer doesn’t seem essential for XR traffic
Proposal 1. RAN2 is kindly asked to confirm that Alt. 111 can be used without any enhancement for the case that different types of PDU sets are mapped to different QoS flows. (i.e., Alt. NN1 can be excluded.)
Observation 3. For the case that different types of PDU sets are mapped to one QoS flow, the candidate L2 structure Alt. N11 is applicable.  
Observation 4. For Alt. N11, there should be some enhancement on L2 operation (e.g., DRB to LCH mapping) to support the differential handling of PDU sets based on their importance. 
Observation 5. For Alt. N11, there can be two approaches to provide the differential handling of PDU sets having different importance within the DRB and the details can be summarized as below.
· Approach 1 (Mapping PDU sets having different importance to different LCHs)
· The PDU sets with different importance of the DRB can be mapped to separate LCHs (i.e., RLC bearer).
· Some enhancement in bearer configuration in PDCP-config seems needed (especially for the UL data transmission).
· Approach 2 (Mapping PDU sets having different importance to the same LCH)
· The PDU sets with different importance can be mapped to one LCH.
· Some enhancement of MAC layer operation (e.g., LCP, BSR triggering) seems needed (especially for the UL data transmission).
Proposal 2: RAN2 is kindly asked to confirm that Alt. N11 can be used for the case that different types of PDU sets are mapped to the same QoS flow and discuss how to support differential handling of PDU sets having different importance within the DRB. 
Proposal 3: RAN2 is kindly asked to discuss the two approaches to enable proposal 2 described as below.
· Approach 1 (Mapping PDU sets having different importance to different LCHs)
· The PDU sets with different importance of the DRB can be mapped to separate LCHs (i.e., RLC bearer).
· Some enhancement in bearer configuration in PDCP-config seems needed (especially for the UL data transmission).
· Approach 2 (Mapping PDU sets having different importance to the same LCH)
· The PDU sets with different importance can be mapped to one LCH.
· Some enhancement of MAC layer operation (e.g., LCP, BSR triggering) seems needed (especially for the UL data transmission).
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