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1. Introduction
RAN2#120 made the following agreements [1]:
	· Alternative N1N excluded.

· Splitting DRB into multiple LCH (DC like) FFS.

· Should try to understand why we would need to treat PDU sets differently over the radio and why different PDU sets are muxed over same flows. Also need to understand need for reordering.

· Send LS to SA2/SA4 on mapping of PDU set to QoS flow and in-order delivery.

· Agree that UE identifies PDU Sets / Bursts for UL. 

· In-band marking not needed for UL. Further information considered if BSR is not enough.

· Handling of discard in UL FFS.
· If delay-aware LCP is introduced, need the ability to turn it off.

· SRBs not impacted by delay-aware LCP.

· Delay-aware LCP not considered further unless fundamental issues are identified.
· RAN2 to support timer-based discarding of UL transmit side of PDCP PDUs/SDUs of a PDU set. FFS how this is modelled in PDCP specification, can be discussed in WI phase.


In this contribution, we discuss how DRB(s) is/are mapped to LCH(s) for each of the DRB mapping alternatives, and whether in-sequency delivery to higher layers is needed for PDU sets.

2. Discussion
2.1. LCH mapping of PDU sets
The following Editor’s Notes are currently captured in TR 38.835 [2]:

	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.
Editor's Note: LS to SA2/SA4 sent to understand the need for treating the PDU Sets of the same QoS flow differently over the air interface (R2-2213351). 


Different L2 structure alternatives for mapping PDU sets in QoS flows to one or multiple DRBs were captured in TR 38.835 [2]. Depending on how PDU sets are mapped to QoS flows at the higher layers and the QoS flow to DRB mapping rules configured at the SDAP, different alternatives for the L2 structures can exist at the AS layers. For ensuring QoS and efficient scheduling during data transmission, the AS layers need to support differentiated forwarding treatment of the PDU sets for the alternative L2 structures. In the following, we discuss the LCH options that can be considered for the different alternatives.       
2.1.1. Alternative 111

For Alternative 111, differentiated QoS is supported by using different DRBs and logical channel prioritization based on different QoS parameters (e.g., different PSDB). Each DRB can be mapped to an LCH configured with parameters (e.g., priority, PBR) to support the PDU set-level QoS.  No enhancement is needed. 
[image: image1.png]PDU Set 1 PDU Set 2

QoS Flow 1 QoS Flow 2
SDAP
DRB 1 DRB 2 + PDU set mapping
* Multiple QoS flows carrying PDU
FocP ‘ PDCP ‘ sefs  of different QoS
requirements (e.g., PSDB) and
importance
RLC RiC + Differentiated Qos:
* Supported by using different
LCH 1 LCH 2 DRBs.
MAC





Figure 1: Differentiated QoS for Alternative 111

Observation 1: 
For Alternative 111, no enhancement to L2 structure is needed to support differentiated treatment.
2.1.2. Alternative NN1
For Alternative NN1, performing 1-to-1 mapping of the DRB to an LCH can be sufficient if the QoS of the PDU sets mapped to the DRB are similar. However, when the difference in PDU-set level QoS is significant enough, applying a 1-to-1 mapping between DRB and LCH can result in loss of differentiated forwarding treatment and loss of efficiency during scheduling and transmission of the PDU sets. In such a case, it can be useful to consider a 1-to-M mapping between a DRB and M LCHs, where the different LCHs can be configured with parameters to ensure the QoS of different PDU sets mapped to the DRB are met. For supporting a 1-to-M mapping, the PDCP entity needs to differentiate between the types of PDU sets to map them to different RLC channels (and thus different LCHs), for example, the PDCP can differentiate the PDU sets based on the QoS (e.g., PSDB).
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Figure 2: Differentiated QoS for Alternative NN1
Observation 2: 
For Alternative NN1, differentiated treatment can be supported via a 1-to-M mapping between DRB and LCHs.

Proposal 1: 
Support 1-to-M mapping (M≥1) between a DRB and M LCH(s) to enable differentiated treatment when PDU sets of different QoS are mapped to the DRB.
2.1.3. Alternative N11
SA2 has defined PDU set importance that is conveyed on a per-PDU set basis [3][4]. Within one QoS flow, all the PDU sets can be assumed to have the same PSDB, PSER and PSII. However, the PDU Set importance of different PDU Sets within one QoS flow can be different. Similar to Alternative NN1, performing 1-to-1 mapping of a DRB to an LCH can be sufficient if the importance of the PDU sets mapped to the DRB are similar. However, when the difference in PDU Set importance is significant enough, applying a 1-to-1 mapping between DRB and LCH may not be sufficient to provide the differentiated treatment required. As such, supporting differentiated treatment involves a 1-to-M mapping between the DRB and M LCHs based on different PDU Set importance, for example, the PDCP can differentiate the PDU sets based on the PDU Set importance.
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Figure 3: Differentiated QoS for Alternative N11
Observation 3: 
For Alternative N11, differentiated treatment can be supported via a 1-to-M mapping between DRB and LCHs.
Proposal 2: 
Support 1-to-M mapping (M≥1) between a DRB and M LCH(s) to support differentiated treatment when PDU sets of different importance are mapped to the DRB.
2.2. In-sequence delivery 
One of the functions supported by the PDCP layer is reordering and in-order delivery of PDCP SDUs. The receiving PDCP entity in legacy does this by delivering all stored PDCP SDUs to the upper layers in ascending order of associated COUNT values after performing header decompression [5]. Since the assumption is that PDUs of a PDU set will be mapped to the same radio bearer, the legacy mechanism at PDCP can be extended by considering the SN of the PDUs within the PDU set for supporting in-sequence delivery of PDUs within a PDU set. The transmitting PDCP entity in the UE can take into account the last PDU of the PDU set when assigning COUNT values to ensure that the receiving PDCP entity in the gNB is aware of the PDUs belonging to a PDU Set. Details can be discussed during the Work Item phase.
Proposal 3: 
Extend the legacy mechanism at the transmitting PDCP in the UE for supporting in-sequence delivery of PDUs within a PDU Set.

In response to the RAN2 LS on PDU Set handling, SA4 has indicated that “the RTP layer can handle (and potentially exploit) out-of-sequence reception of RTP packets, and some codecs even require it for good operations. Thus, SA4 prefers that the lower-layers on the receiver side do not enforce in-sequence delivery to the RTP layer for PDU Sets received out-of-sequence” [6]. As such, RAN2 can assume that in-sequence delivery across multiple PDU sets can be left to the application, if different PDU sets are mapped to different radio bearers, i.e., for Alternative 111.
Proposal 4: 
In-sequence delivery across multiple PDU sets is left to application, if more than one radio bearers are used for the different PDU sets.
Conclusion
In this contribution, the following observations are made:
LCH mapping of PDU Sets

Observation 1: 
For Alternative 111, no enhancement to L2 structure is needed to support differentiated treatment.
Observation 2: 
For Alternative NN1, differentiated treatment can be supported via a 1-to-M mapping between DRB and LCHs.

Observation 3: 
For Alternative N11, differentiated treatment can be supported via a 1-to-M mapping between DRB and LCHs.
The following conclusions are made:
LCH mapping of PDU Sets
Proposal 1: 
Support 1-to-M mapping (M≥1) between a DRB and M LCH(s) to support differentiated treatment when PDU sets of different QoS are mapped to the DRB.

Proposal 2: 
Support 1-to-M mapping (M≥1) between a DRB and M LCH(s) to support differentiated treatment when PDU sets of different importance are mapped to the DRB.

In-sequence delivery
Proposal 3: 
Extend the legacy mechanism at the transmitting PDCP in the UE for supporting in-sequence delivery of PDUs within a PDU Set.
Proposal 4: 
In-sequence delivery across multiple PDU sets is left to application, if more than one radio bearers are used for the different PDU sets.
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