
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #121                                                        R2-2300223                                           
Athens, Greece, 27th Feb – 3rd Mar, 2023	
                                                     
Source:              CATT 
[bookmark: Title]Title:	             Discussion on the PDU Prioritization
[bookmark: Source]Agenda Item:	8.5.2.2         
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, the PDU prioritization issue will be discussed based on the potential L2 structure.
Discussion
Potential L2 structure
Considering PDU prioritization is tightly related to the L2 structure, we first briefly discuss the latest SA2 conclusions on PDU Set mapping and their impact on the L2 structure.
Regarding to the L2 structure, according to [1], there are four alternatives listed:
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                                                       Figure-1 Mapping Alternatives
In the RAN2#120 meeting, RAN2 excluded Alternative N1N. And in SA2’s LS reply [3] on PDU set handling, SA2 answered RAN2’s question on whether different types of PDU sets can be mapped to the same QoS flow, as follows:
	SA2 has agreed that 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. One QoS flow is associated with one PSER and one PSDB at any time. 2) Different PDU sets within one QoS flow can be associated with different ‘PDU Set importance’ information


Based on this answer, there is now no doubt that Alternative N11 shall be supported. Hence, in this contribution, the PDU prioritization will be discussed only based on Alternative N11.
For Alternative N11, there are two sub-branches as below:


Figure-2 Sub-branches of Alternative N11
We discuss further these 2 sub-branches in our contribution of the AI 8.5.2.4 [4] and suggest adopting N111. However, in this document, we analyze the LCP impacts associated with each sub-branch. 
PDU prioritization for Alternative N111
Assuming N111 is adopted, different PDU set types belonging to one QoS flow will be transmitted in one RLC channel. And for the data transmitted in one logical channel, two levels of priority can be considered:
· Legacy logical channel priority: this priority is configured by gNB based on the QoS parameter of the QoS flow;
· PDU set priority:  this priority is derived from the PDU set Importance.
Then, when UE performs LCP, how to determine the priority of the logical channel used for XR service should be further discussed. There are mainly three options:
· Option 1: Only consider the legacy logical channel priority configured by network;
· Option 2: Only consider the PDU set priority of the PDU set (e.g., the PDU set at the head of the LCH queue);
· Option 3: Considers the legacy logical channel priority and the PDU set priority jointly, i.e. LCH priority=f(legacy logical channel priority, PDU set priority). The algorithm/formula can be further discussed in WI.
Option 1 rules out any differentiation, priority-wise, between PDU sets of different importance. We don’t think it is reasonable considering it seems very natural that higher importance PDU sets should have a higher priority than lower importance PDU sets, because prioritization speeds-up the transmission time over Uu, hence minimizes the chances that the PDU set is discarded due to exceeded PSDB. Thus we think option 1 should not be considered. As a result, we have the following proposals:
[bookmark: _Ref127263037]Proposal 1: The PDU Set importance is used to assign a PDU Set priority.
Proposal 2: If Alternative N111 is adopted, capture the following options in TR 38.835 for PDU prioritization, and which one is chosen can be further discussed during WI phase.
· Option 1: When allocating resources to the logical channels, LCP considers the PDU set priority of the PDU set (e.g., the PDU set at the head of the LCH queue) instead of the legacy LCH priority;
· Option 2: When allocating resources to the logical channels, LCP considers the legacy logical channel priority and the PDU set priority jointly, i.e. LCH priority=f(legacy logical channel priority, PDU set priority). The algorithm/formula can be further discussed in WI.
PDU prioritization for Alternative N11N
Assuming N11N is adopted, different PDU set types will be transmitted through different RLC channels.  The following two main issues should be addressed:
· Issue 1: How to determine the mapping between PDU sets and logical channel?
· Issue 2: How to determine the LCP parameters for each logical channel?
Issue 1
From the SA2 answer, it is clear that only the importance parameter differentiates the different PDU Set types of the QoS flow. Hence, in DL, gNB can perform the mapping between PDU Sets and logical channel(s) using the importance value extracted from the GTP-U header [2] by implementation. In addition, when UE receives the DL data, in order to let it know which LCH data should be delivered to which PDCP entity, the network should configure the UE with the mapping between RLC entities and PDCP entity.
[bookmark: _Ref127263042]Proposal 3: If N11N is adopted, for DL, the mapping between PDU Sets and logical channels can be performed based on gNB implementation. And network should also configure the UE with the mapping between the PDCP entity and its associated RLC entities.
Similarly, for UL, the most direct method is to allow the network to configure the mapping between the PDU Set importance and the logical channel(s) for each DRB. In order to configure the mapping, network should be aware of the PDU set characteristics, there are two possible methods: from CN or based on UE reporting, which depends on SA2 as we already agreed in RAN2#120.
[bookmark: _Ref127263045]Proposal 4: If N11N is adopted, for UL, network should configure the mapping between the values of the PDU set importance and the logical channels for each DRB.
Issue 2
In legacy Uu interface, the key LCP parameters used for one logical channel include:
· Priority;
· prioritisedBitRate;
· bucketSizeDuration;
Regarding to the priority, in legacy Uu interface, it is configured based on the QoS parameter of the corresponding QoS flow. However, in XR scenario, multiple PDU Sets are mapped into one QoS flow associated with a DRB, but are then separated in different logical channels. Hence, the gNB has the flexibility to configure the logical channel priority to match that of the QoS flow or the PDU Set importance or a function of both, which is left to gNB implementation, no specification effort is needed.
Regarding the bucket parameters (including prioritisedBitRate and bucketSizeDuration), the prioritisedBitRate is typically determined based on the GBR of the QoS flow in legacy Uu. But with alternative N11N , the XR QoS flow would be divided into multiple RLC channels in AS layer. Hence, there are two options for determining the token bucket parameters and maintaining it:
· Option 1: Same as legacy split bearer, how to configure the token bucket parameters depends on gNB implementation, and no enhancement on the LCP procedure is needed.
· Option 2: gNB only configures the token bucket parameters associated with the DRB, i.e. the aggregated streams from all associated logical channels of the DRB. And the LCP procedure is enhanced to maintain the token bucket based on a group of logical channels.
However, regarding option 1 and as discussed in [4], it is impossible for the gNB to determine (and so configure) the fraction of the QoS flow bit rate associated with each LCH because the insertion of the different types of PDU Sets by the video codec is random and does not obey any deterministic or periodic rule ([5] SA4 response to Q5). Therefore, the only viable option with alternative N11N is Option 2.
[bookmark: _Ref127263048]Proposal 5: If N11N is adopted, gNB configures the token bucket parameters (prioritisedBitRate and bucketSizeDuration) associated with the DRB, i.e. the aggregated streams from all associated logical channels of the DRB. And the LCP procedure is enhanced to maintain the token bucket based on a group of logical channels.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The PDU Set importance is used to assign a PDU Set priority.
Proposal 2: If Alternative N111 is adopted, capture the following options in TR 38.835 for PDU prioritization, and which one is chosen can be further discussed during WI phase.
· Option 1: When allocating resources to the logical channels, LCP considers the PDU set priority of the PDU set (e.g., the PDU set at the head of the LCH queue) instead of the legacy LCH priority;
· Option 2: When allocating resources to the logical channels, LCP considers the legacy logical channel priority and the PDU set priority jointly, i.e. LCH priority=f(legacy logical channel priority, PDU set priority). The algorithm/formula can be further discussed in WI.
Proposal 3: If N11N is adopted, for DL, the mapping between PDU Sets and logical channels can be performed based on gNB implementation. And network should also configure the UE with the mapping between the PDCP entity and its associated RLC entities.
Proposal 4: If N11N is adopted, for UL, network should configure the mapping between the values of the PDU set importance and the logical channels for each DRB.
Proposal 5: If N11N is adopted, gNB configures the token bucket parameters (prioritisedBitRate and bucketSizeDuration) associated with the DRB, i.e. the aggregated streams from all associated logical channels of the DRB. And the LCP procedure is enhanced to maintain the token bucket based on a group of logical channels.
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