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1. Introduction
RAN#99 has updated the XR WID in RP-230786 including XR awareness:
	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);


In this contribution we further discuss the XR-awareness parameters to use in RAN.
2. [bookmark: Proposal_Beacon]Discussion
2.1	UL Jitter information of PDU set
Last RAN2 meeting has discussed UL jitter and reached the following:
	· RAN2 thinks UL jitter may be present for XR (e.g. for tethering use cases). It is unclear how network would use UL jitter information (depends on what would be signalled, and would anyway be up to network implementation). 
· RAN2 intends to support tethering use case for XR. This may require signalling of some UL traffic arrival information from UE to network.


We observe the UL jitter due to rending/coding handling and the transport of the link between UE and XR device is more known at UE. The jitter range information may be express by example of +/- N ms. For example, if the data arrives 2ms
earlier compared to an expected timing according to periodicity of arrival timing, the jitter value is -2ms, while if the data arrives 3ms later compared to an expected timing, the jitter value is 3 ms. The UL jitter range information is determined based on statistics by UE. UE transmits the UL jitter range information associated with each periodicity, e.g. for a bearer or a QoS flow, to NG-RAN via UAI. We consider the UL jitter awareness is useful for NW to config the multiple CG occasions to match the UL traffic arrival to avoid or mitigate the BSR transmission delay as possible. 

Proposal 1: UE transmits the UL jitter range information, e.g., (-a, +b) ms, per radio bearer or per QoS flow, to NG-RAN via UAI in order to assist the CG configuration.
2.2	UL PDU set importance
RAN2 has agreed to support PDU discarding handling with different PSI in presence of UL congestion. And we think that, UE may discard the PDU set with an associated lower importance value in case of UL congestion. To support this, first of all, the PSI of UL PDU set should be aware at UE AS layer, and this can be up to UE implementation to make UE AS layer aware of PDU set importance. Further details of the PSI-based discarding procedure can be found in our companion contribution [x]:
1) NW configures different PDCP discard timers for different PDU set with different PSI, and UE applies one shorter timer for the PDU set with low PSI if congestion is detected by UE or indicated by NW. or
2) NW configures PSI-based discard mode, UE activates PDU discard associated with low PSI data if congestion is detected by UE/NW. 
And if depending on the congestion detection by UE, the congestion detection rule for example of buffered data volume and buffer delay should be configured by NW. It is considered to be challenging for NW to determine a suitable value due to the variable PDU set size and the dynamically scheduling handling by NW. Furthermore, this will bring additional RAN2 impact. Therefore, we prefer the congestion detection is performed by NW. 

Proposal 2: To support the UL PDU set discarding of PDU set with low PDU set importance, confirm the UL PSI awareness at UE is up to UE implementation.

2.3	PDU set Integrated Handling Indication
According to SA2 definition, PSIHI indicates whether all PDUs of the PDU Set are needed for the usage of PDU Set by application layer. From RAN point view, it’d better successfully transmit the whole PDU set in the PDU set delay budget as possible in normal case. On the other hand, in the failure transmission case, if the discard timer of one PDU in the PDU set expires, the discard timer of the remaining data in the PDU set will be considered as expires. Therefore, the PDU set discard should be conditional used if the PSIHI is configured to be true. Therefore, NW should configure the PSIHI per DRB to UE for supporting of UL PDU set discarding based on discard timer. 

Proposal 3: NW configures the PSIHI per DRB to UE for supporting of UL PDU set discarding.

2.4	PDU set Delay Budget and EDBI (Enhanced Delay Budget Information)
According to SA2 definition, UL PDU Set Delay Budget (PSDB) indicates the time between reception of the first PDU at the UE in UL and the successful delivery of the last arrived PDU of a PDU Set at the UPF in UL.
After receiving PSDB from CN, the NW should further derive the Uu PSDB based on CN PSDB. Generally, NW will schedule PDU set transmissions within the PSDB. For supporting PDCP discard operation, NW also configures the discard timer based on the Uu PSDB for UE.  
For support the delay awareness-based scheduling, UE will report the up-to-date delay information of buffered data e.g., remaining time of a PDU set to NW e.g. within the buffer status report. Therefore, UE needs to know the PSDB and buffer time of a PDU set. The discard timer length is configured based on the Uu PSDB, in same case, it may be larger than Uu PSDB. As result, the remaining time of a PDU set is just the remaining time of a discard timer. 

Proposal 4: RAN2 to discuss to support the remaining delay budget report for a PDU set, UE uses the discard timer length as the allowed Uu PSDB.

2.5	DL Data Burst 
According to definition in SA2, a data burst is a set of multiple PDUs generated and sent by the application in a short period of time and a Data Burst can be composed by one or multiple PDU Sets. During a Data Burst, periods of data transmission inactivity should not be assumed. And the duration of Data Bursts may vary. For DL, RAN is aware of the last PDU indication of a data burst according to the End of Data Burst indication in the last PDU of a data burst from UPF, it is helpful to timely determine all PDUs of a data burst were received from UPF. After successfully transmitting the data burst to UE, NW can timely indicate UE enter C-DRX inactive mode to save power. 

Proposal 5: Confirm that NW can send UE to DRX inactive mode according to the End of Data Burst indication.

2.6	PDU set information over Xn and F1 interfaces
In the following we discuss XR-awareness information provided between RAN nodes in case of DC, CU-DU split and handover case.
· Handover and dual connectivity
During handover procedure, the PDU set QoS parameter and characteristics may need to be transmitted from source gNB to target gNB. There is a case that only a part of the PDUs of a PDU set has been successfully transmitted in the source gNB, while the other PDUs of the PDU set will be forwarded and transmitted by the target gNB. In this case, it is beneficial to be aware of the remaining 5G PSDB for transmitting the remaining PDUs of the PDU set for more accurate QoS management and scheduling for target gNB. The PDU set information may be also needed for the forwarding data.
For dual connectivity, the similar information as handover may also needed between MN and SN.
· CU-DU split
When receiving QoS flow from UPF, the CU performs QoS flow to DRB mapping. After the mapping, the CU may need to provide the PDU set QoS parameter and characteristics of the DRB to the DU via control plane signaling and PDU set information of the DRB to DU via GTP-U extension header since the DU is responsible for the scheduling. For UL, the gNB-DU may also need to forward some PDU set information to CU e.g. to help PDCP re-ordering function in CU.

Proposal 6: The PDU set QoS parameter and characteristics and PDU set information may also need to be transmitted between source gNB and target gNB, MN and SN, or CU and DU.

3. Conclusion
In this contribution, we discuss XR-awareness. According to above observations, we have the following proposals:

Proposal 1: UE transmits the UL jitter range information, e.g., (-a, +b) ms, per radio bearer or per QoS flow, to NG-RAN via UAI in order to assist the CG configuration.
Proposal 2: To support the UL PDU set discarding of PDU set with low PDU set importance, confirm the UL PSI awareness at UE is up to UE implementation.
Proposal 3: NW configures the PSIHI per DRB to UE for supporting of UL PDU set discarding.
Proposal 4: RAN2 to discuss to support the remaining delay budget report for a PDU set, UE uses the discard timer length as the allowed Uu PSDB.
Proposal 5: Confirm that NW can send UE to DRX inactive mode according to the End of Data Burst indication.
Proposal 6: The PDU set QoS parameter and characteristics and PDU set information may also need to be transmitted between source gNB and target gNB, MN and SN, or CU and DU.
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