


3GPP TSG-RAN WG2 Meeting #120	R2-2211597
Toulouse, France, 14 – 18 November 2022	


Agenda item:	8.5.2.1
Source:	Nokia, Nokia Shanghai Bell
Title:	Mapping of PDU Set, QoS Flow and DRB 
WID/SID:	FS_NR_XR_enh - Release 18
Document for:	Discussion and Decision
1	Introduction
RAN2 has agreed to investigate different mapping alternatives for the PDU sets. These have been captured in TR 38.835 and echoed below for convenience:
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Figure 1-1: Mapping Alternatives
In this contribution, we discuss whether the four different options are supported by the current specifications and they might affect the QoS granularity in the RAN.
2	Discussion
2.1	Alternative 111
In this option a type of PDU Set is mapped to a single QoS Flow, which is mapped to a single DRB. This option can reuse the existing principles. For instance, PDU sets with different priorities and thus different QoS can be treated accordingly in the RAN scheduler. Moreover, with a proper mapping of PDU set priority indicator (depending on SA2 outcome) to existing QoS, no additional extension is required to the QoS flow model. On the other hand, one potential drawback of this option is the lack of reordering among the multiple DRBs in current radio protocols. We observe that the reordering issue mentioned in e.g. R2-2209632 shall be handled by the application and this option should be used only for PDU Sets that do not require tight synchronization.
Observation 1A:  alternative 111 can be implemented with current specifications but synchronisation among different PDU Sets needs to be handled by the application (if required). 
Furthermore, alternative 111 does not fundamentally require a finer QoS granularity than the existing one (DRB/LCH) which should be understood as a major benefit.
Observation 1B: alternative 111 does not require a finer QoS granularity than DRB/LCH.
Thus, we suggest to consider Alternative 111 further for the support of XR services.
Proposal 1: consider alternative 111 for mapping of PDU Sets into QoS flows and DRBs.
2.2	 Alternative NN1
In this option a type of PDU Set is mapped to a single QoS Flow, and multiple QoS flows are mapped into a single DRB. Due to the complexities introduced by this type of mapping, it would only make sense to use it for the cases when different types of PDU sets have same or very similar QoS requirements. In this case, number of DRBs carrying the XR traffic for each UE can be kept at a minimum. However, since the in-order delivery is only guaranteed within each DRB, such condition does not hold within each QoS flow and additional mechanisms would be required if this task were required.
Observation 2A: alternative NN1 can be implemented with current specifications but synchronisation among different PDU Sets needs to be handled by the application (if required). 
With this alternative, the radio interface handles PDUs of different PDU Sets equally since PDUs are multiplexed into the same DRB. For a more general case of very different QoS requirements of the PDU sets, one way would be to rely on different RLC bearer as for instance discussed in R2-2209632. However, introducing a finer QoS granularity than DRB/LCH would require significant changes.
Observation 2B: applying different QoS treatments within a DRB/LCH would require significant changes.
Proposal 2: Consider alternative N11 only when the types of PDU sets multiplexed in the same DRB are expected to receive the same QoS treatments.
2.3	 Alternative N11
In this option, multiple types of PDU Sets can be mapped to a single QoS Flow, and a single QoS flow is mapped into a single DRB. This alternative can be implemented with current specifications and simplify the handling of PDU Sets with similar QoS characteristics and priorities. Furthermore, re-ordering at the receiver side among PDU sets cannot be guaranteed by the network unless an additional logic is applied by the application when it submits the PDUs of each of PDU set to the network (e.g. some order among the PDU sets). 
Observation 3A: alternative N11 can be implemented with current specifications but synchronisation among different PDU Sets needs to be handled by the application (if required). 
With this option, both the core network and radio interface handle equally PDUs of different PDU Sets since PDUs are statistically multiplexed into the same QoS flow and DRB. Different QoS treatment for each PDU set is not possible for layers below SDAP, unless new enhancements are introduced. 
Observation 3B: applying different QoS treatments within a DRB/LCH would require significant changes.
Proposal 3: Consider alternative NN1 only when the types of PDU sets multiplexed in the same DRB are expected to receive the same QoS treatment.
2.4	 Alternative N1N
In this option, multiple types of PDU Sets can be mapped to a single QoS Flow, and PDUs of a PDU Set within the same QoS flow can be mapped into multiple DRBs depending on their PDU Set features (e.g., importance, priority, etc.). This option has the highest complexity in terms of implementation and specification impact. RAN would require new enhancements to convey PDU set importance indication beyond SDAP layer.
Coordination of different PDU Sets and re-ordering at the receiver side among PDU sets cannot be achieved with this option and cannot be guaranteed by the network even if additional logic is applied by the application when it submits the PDUs of each of PDU set to the network, since DRBs are served with different priorities by the radio interface. We further observe that this option does not add more benefits than previous mapping options (i.e., 111, NN1, and N11) in terms of differentiated QoS handling. In particular, we do see the following possibilities:
-	PDU Sets with different priorities and QoS characteristics can mapped into different QoS flows with option 111.
-	PDU Sets with similar priority and QoS characteristics can be mapped into the same QoS flow or the same DRB with options N11 or NN1, respectively. The choice between mapping N11 and NN1 depends on the handling needs of the PDU Sets along the path connecting the application server and the UE.
Observation 4A: alternative N1N require enhancements to the current specifications and synchronisation among different PDU Sets cannot be achieved.
Observations 4B: Alternative N1N share the same problems of other alternatives and introduce additional complexity. 
Proposal 4: Drop alternative N1N.

3	Conclusion
This contribution discusses the different options for mapping PDU Sets in QoS Flows and DRBs. The following proposals are made:
Proposal 1: Consider alternative 111 for mapping of PDU Sets into QoS flows and DRBs.
Proposal 2: Consider alternative N11 only when the types of PDU sets multiplexed in the same DRB are expected to receive the same QoS treatments.
Proposal 3: Consider alternative NN1 only when the types of PDU sets multiplexed in the same DRB are expected to receive the same QoS treatment.
Proposal 4: Drop alternative N1N.
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