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Following highlighted XR WID objectives and related proposals will be discussed in this contribution.
Specify the enhancements related to capacity:
-	Multiple Configured Grant (CG) PUSCH transmission occasions in a period of a single CG PUSCH configuration (RAN1, RAN2);  
-	Dynamic indication of unused CG PUSCH occasion(s) based on Uplink Control Information (UCI) by the UE (RAN1, RAN2);
-	Buffer Status Report (BSR) enhancements including at least new Buffer Status Table(s) (RAN2);
-	Delay reporting of buffered data in uplink (RAN2);
-	Discard operation of PDU Sets for DL and UL (RAN2, RAN3);
Specify the enhancements for XR Awareness:
-	Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);
-	Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);
-	Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);
-	Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);
XR Enhancements 
[bookmark: _Toc127309437][bookmark: _Toc127311181]Downlink PDU Set discarding: 
For handling XR traffic, PDU Set concept was introduced. During PDU Session Resource setup procedure, 5GC provides PDU Set QoS parameters per QoS flow level and PDU Set Information is sent from UPF to CU-UP through GTP-U headers. 
From RAN3#121bis:
How to support PDU set discard?

PDU Set QoS parameters include PSDB, PSER and PSIHI. PDU Set Information includes PDU Set Sequence Number, Indication of End PDU of the PDU Set, PDU Sequence Number within a PDU Set, PDU Set Size in bytes and PDU Set Importance (PSI), which identifies the relative importance of a PDU Set compared to other PDU Sets within the same QoS Flow.
In order to utilize available radio resources effectively especially during congestion scenario, gNB has to transmit PDU Sets over the air-interface to meet PDU Set QoS requirements. If certain PDU Sets does not meet these requirements, it is not efficient for gNB to transmit PDU Sets over radio interface. gNB can decide to discard PDU Sets by taking PSDB, PSIHI and PSI into account based on gNB implementation.
[bookmark: _Toc146578592][bookmark: _Toc149510293]For DL PDU Set discarding, gNB takes PSDB, PSI and PSIHI into account to determine PDU Set discarding based on gNB implementation.
In case of split gNB architecture, if the CU-UP determine to discard some PDCP PDUs while part of the to-be-discarded PDCP PDUs has been successfully transferred to the gNB-DU. As defined in TS 38.425 [3], F1-U already support the DL packets discard indication. The  DL F1-U data format is copied below. 
Bits
Number of Octets
7
6
5
4
3
2
1
0

PDU Type (=0)
Spare 
DL Discard Blocks
DL Flush
Report polling
1
Spare
Request OutofSeq Report
Report Delivered
User data existence flag
Assistance Info. Report Polling Flag
Retransmission flag
1
NR-U Sequence Number
3
DL discard NR PDCP PDU SN
0 or 3
DL discard Number of blocks
0 or 1
DL discard NR PDCP PDU SN start (first block)
0 or 3
Discarded Block size (first block)
0 or 1
…

DL discard NR PDCP PDU SN start (last block)
0 or 3
Discarded Block size (last block)
0 or 1
DL report NR PDCP PDU SN
0 or 3
Padding
0-3
Figure 5.5.2.1-1: DL USER DATA (PDU Type 0) Format


Highlighted IEs can be used by the node hosting PDCP entity (i.e, CU-UP) to indicate to the corresponding node (DU) to either discard all PDCP PDUs up to and including the defined DL discard NR PDCP PDU SN or discard one or a number of blocks of downlink NR PDCP PDUs. Regarding DL PDU set discarding, these IEs can be used to indicate the discarded PDU set by indicating the related PDCP PDU SN. Therefore, it is enough to reuse the existing indication for XR PDU set discarding.
[bookmark: _Toc146578593][bookmark: _Toc149510294]In split gNB architecture, existing DL USER DATA PDU Formats can be reused to indicate PDCP discarded PDUs to DU (i.e., no new enhancement needed).
Xn-AP impact for ECN Marking and Congestion Monitoring

RAN3#121bis agreement:
· Add the ECN Marking Request indicator or the information used to request congestion monitoring over NGAP, XnAP, and E1AP. The granularity over interfaces can be further checked.
· Add the information used to request congestion monitoring over F1AP. 
· NG-RAN node provides the indication whether the QoS Flow is established with ECN marking request or congestion monitoring request activated or not activated over NGAP, F1AP and E1AP. FFS on XnAP. 

During HO, the source gNB supporting ECN marking and congestion marking if received ECN marking or Congestion monitoring request from SMF, the source gNB is expected to send this request to target gNB during HO preparation phase in Xn Handover Request Message and if target gNB supports ECN marking and Congestion Monitoring/reporting, it can provide activated or not activated indication directly to SMF in NG-AP Path Switch Request message instead of indicating to source gNB in Xn Handover Req Ack message since there in no action needed from source gNB.
[bookmark: _Toc149510295]During Xn HO Preparation phase and Retrieve UE Context scenario, if gNB1 sends ECN marking or Congestion marking request to another gNB2, there is “no need” for gNB2 to provide activated or not activated indication back to gNB1 in Xn HO Request Ack Message Or in Xn UE Context Response Message.
Summary 
Based on above discussion, we have the following observations and proposals for XR enhancements. 
Proposal 1.	For DL PDU Set discarding, gNB takes PSDB, PSI and PSIHI into account to determine PDU Set discarding based on gNB implementation.
Proposal 2.	In split gNB architecture, existing DL USER DATA PDU Formats can be reused to indicate PDCP discarded PDUs to DU (i.e., no new enhancement needed).
Proposal 3.	During Xn HO Preparation phase and Retrieve UE Context scenario, if gNB1 sends ECN marking or Congestion marking request to another gNB2, there is “no need” for gNB2 to provide activated or not activated indication back to gNB1 in Xn HO Request Ack Message Or in Xn UE Context Response Message.
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