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1. Introduction
[bookmark: Proposal_Pattern_Length]This document discusses how the DRB(s) are mapped to the RLC bearers for each mapping alternatives including whether in-sequence delivery to higher layers is needed for PDU sets. It is important to highlight that this discussion is related with the topics addressed in the companions’ documents [1][2].
1. Discussion
The alternatives still under consideration by RAN2 on how the mapping of PDU Sets onto QoS flows is done in NAS and how QoS flows are mapped onto DRBs in AS is shown below (with alternative N1N being excluded by RAN2).
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Figure 1. Mapping Alternatives as captured in TR 38.835
It is explained in [1][2] how SA2 agreements could allow the usage of any of these three alternatives (111, NN1, and N11) with the understanding that XR traffic would need to meet certain conditions as summarized in below table.
Table 1. SA2 conclusion on PDU set mapping onto QoS flows in NAS layer
	Alternatives
	Status (based on RAN2 and SA2 conclusions)

	111
	[SA2] Only possible if each PDU sets with different importance have different PDU Set QoS parameters (i.e. different value of PSER, PSDB or PSIHI) [NOTE-1]

	NN1
	

	N11
	[SA2] Only possible if both PDU sets with different importance have the same PDU Set QoS parameters (i.e. same value of PSER, PSDB and PSIHI) [NOTE-2]



[NOTE-1] The scenario in which PDU sets of different importance have different PDU Set QoS parameters (i.e. different value of PSER, PSDB or PSIHI) is not precluded neither explicitly addressed by SA2 agreed Rel-18 CRs to TS 23.501 and TS 23.502 [3]-[6]. Moreover, it is unlikely that CN would map different PDU set of importance to different QoS flows understanding that Rel-18 XR modeling defines “PDU set importance” information as part of User Plane protocol. In summary, alternatives 111 and NN1 are unlikely to be supported from CN PoV in Rel-18. If this scenario is used, no changes to Rel-18 specification is expected from SA2 PoV, i.e. both QoS flows would be treated as independent from AS PoV.
[NOTE-2] The scenario in which PDU sets of different importance have the same PDU Set QoS parameters (i.e. same value of PSER, PSDB and PSIHI) is explicitly supported by SA2 agreed Rel-18 CRs to TS 23.501 and TS 23.502  [3]-[6], SA2 LS explicitly captures this “All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI.  The PDU Set importance of the different PDU Sets within one QoS flow can be different” (which would refer to this alternative N11).

[bookmark: _Toc127464218][bookmark: _Toc127464245][bookmark: _Toc127138851][bookmark: _Toc127464770]When PDU sets of different importance have the different value of the PDU Set QoS parameter (i.e., PSER, PSDB or PSIHI), those PDU set are mapped onto different QoS flows (alternative 111 or NN1), however SA2 has not specified any PDU Set specific handling in Rel-18 where different QoS flows are used to map PDU set with different importance that also have different values of the PDU Set QoS parameters (i.e. legacy operation would apply on the handling of different QoS flows with different QoS requirements).
[bookmark: _Toc127464219][bookmark: _Toc127464246][bookmark: _Toc127464771]When PDU sets of different importance have the same value of the PDU Set QoS parameter, those PDU set are mapped onto the same QoS flow (alternative N11) and SA2 has specified this new PDU set specific handling for Rel-18.
Therefore, we suggest for RAN2 to discuss differently these 2 scenarios:

[bookmark: _Hlk127135057]PDU sets of different importance mapped in different QoS flows (when they have different PDU set QoS requirement)
[bookmark: _Hlk127136857]When PDU sets of different importance are mapped to different QoS flows (i.e. alternative 111 and NN1), SA2 conclusion implies that these different QoS flow would have different QoS characteristics, specifically at least different value of PSER, PSDB and/or PSIHI, as just explained. When packets have different QoS characteristics, RAN usually handles those packets in different DRBs in order to guarantee its QoS. Therefore alternative 111 seems preferable (over NN1). By using different DRBs for PDU sets of different importance, network would be able to provide differentiated handling in RAN when required via legacy mechanism, e.g. higher reliability or prioritization.
[bookmark: _Toc127138852][bookmark: _Toc127464220][bookmark: _Toc127464247][bookmark: _Toc127464772]Legacy mechanism can be used in RAN to provide differentiated handling (e.g. different reliability or prioritization) when PDU sets of different important are mapped in different QoS flows and correspondingly to different DRBs. 
If PDU sets of different importance have different PDU Set QoS parameters and are mapped to different QoS flows, our understanding is that RAN2 can assume that in sequence delivery to upper layers could be maintained across each DRB. I.e., RAN does not need to define new requirement to provide in order delivery across different DRBs.
[bookmark: _Toc127138853][bookmark: _Toc127464221][bookmark: _Toc127464248][bookmark: _Toc127464773]RAN assumes legacy principle applies when PDU sets of different important are mapped in different QoS flows and correspondingly to different DRBs. I.e., in order delivery to upper layers across different DRBs is not enabled by RAN (as per legacy operation). 
Proposal 1. [bookmark: _Toc127138854][bookmark: _Toc127464222][bookmark: _Toc127464774]When PDU sets of different importance are mapped in different QoS flows, alternative 111 is assumed considering SA2 conclusion (i.e., only possible if each PDU set has different PDU Set QoS parameters (i.e., different value of PSER, PSDB or PSIHI)). The multiple DRBs (for alternative 111) would be treated by RAN independently as per legacy operation (understanding that Rel-18 SA2 specification is not changed for XR in this particular scenario). 




[bookmark: _Hlk127136659]PDU sets of different importance mapped in same QoS flows (when they have same PDU set QoS requirement)
When PDU sets of different importance are mapped in same QoS flows (i.e., alternative N11), RAN2 would need to still discuss whether and how differentiated handling in RAN (e.g., higher reliability or prioritization) could be provided when required. As we explained in [1][2], this seems a key feature for RAN to provide understanding that PDU set importance is defined because certain PDU sets are more critical to application than others. Therefore, when a failure/problem may be detected or foreseen, those important PDU sets are the one to prioritize or convey with higher reliability. Our companion document [2] explains how the differentiated handling could be enabled which is mainly summarized in below:


Figure 2. Multiple RLC bearers are used for differentiated handling with a single DRB
This figure summarizes how a DRB with single PDCP entity could be mapped to multiple RLC bearers (including both RLC AM and UM bearers) to provide differentiated handling for the PDU sets of different importance in a single DRB. This differentiated handling could refer to enable by switching among the RLC bearers (based on the importance requirement), and/or duplicated over multiple RLC bearers (based on reliability requirement). Moreover, RAN2 could discuss whether these mechanisms should always be enabled or selectively when required.
Proposal 2. [bookmark: _Toc127138855][bookmark: _Toc127464223][bookmark: _Toc127464775]When PDU sets of different important are mapped in same QoS flows (i.e., alternative N11), RAN enable mechanism to allow different reliability handling over the air interface to PDU sets of different importance.
Proposal 2.1. [bookmark: _Toc127138856][bookmark: _Toc127464224][bookmark: _Toc127464776]This mechanism allows a single PDCP entity to be mapped to multiple RLC bearers (including both RLC AM and UM bearers) in order to provide differentiated handling for the PDU sets of different importance in a single DRB.
Proposal 2.1.1. [bookmark: _Toc127138857][bookmark: _Toc127464225][bookmark: _Toc127464777]The operation of these multiple RLC bearers could be a switching among the RLC bearers (based on the importance requirement), and/or a duplication over multiple RLC bearers (based on reliability requirement).
On the other hand, if companies do not see it essential to provide differentiated handling on this kind of scenario, 1:1 mapping between PDCP and RLC bearer for PDU set importance seems sufficient.




1. Conclusion
The observations captured are the following:
Observation 1.	When PDU sets of different importance have the different value of the PDU Set QoS parameter (i.e., PSER, PSDB or PSIHI), those PDU set are mapped onto different QoS flows (alternative 111 or NN1), however SA2 has not specified any PDU Set specific handling in Rel-18 where different QoS flows are used to map PDU set with different importance that also have different values of the PDU Set QoS parameters (i.e. legacy operation would apply on the handling of different QoS flows with different QoS requirements).
Observation 2.	When PDU sets of different importance have the same value of the PDU Set QoS parameter, those PDU set are mapped onto the same QoS flow (alternative N11) and SA2 has specified this new PDU set specific handling for Rel-18.
Observation 3.	Legacy mechanism can be used in RAN to provide differentiated handling (e.g. different reliability or prioritization) when PDU sets of different important are mapped in different QoS flows and correspondingly to different DRBs.
Observation 4.	RAN assumes legacy principle applies when PDU sets of different important are mapped in different QoS flows and correspondingly to different DRBs. I.e., in order delivery to upper layers across different DRBs is not enabled by RAN (as per legacy operation).
The proposals captured are the following:
Proposal 1.	When PDU sets of different importance are mapped in different QoS flows, alternative 111 is assumed considering SA2 conclusion (i.e., only possible if each PDU set has different PDU Set QoS parameters (i.e., different value of PSER, PSDB or PSIHI)). The multiple DRBs (for alternative 111) would be treated by RAN independently as per legacy operation (understanding that Rel-18 SA2 specification is not changed for XR in this particular scenario).
Proposal 2.	When PDU sets of different important are mapped in same QoS flows (i.e., alternative N11), RAN enable mechanism to allow different reliability handling over the air interface to PDU sets of different importance.
Proposal 2.1.	This mechanism allows a single PDCP entity to be mapped to multiple RLC bearers (including both RLC AM and UM bearers) in order to provide differentiated handling for the PDU sets of different importance in a single DRB.
Proposal 2.1.1.	The operation of these multiple RLC bearers could be a switching among the RLC bearers (based on the importance requirement), and/or a duplication over multiple RLC bearers (based on reliability requirement).
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