


[bookmark: _Hlk101780234]3GPP TSG-RAN2#121-bis										     R2-2302850
e-meeting, April 17-26, 2023		         
Source: 			ZTE Corporation, Sanechips
Title: 	XR Awareness 
[bookmark: Source]Agenda item:	7.5.2
[bookmark: DocumentFor]Document for: Discussion and Decision
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This contribution discusses how the PDU Set related information is used in RAN both in UL and DL.   
2. XR awareness in DL
XR awareness in RAN for DL includes the semi-static XR related information such as PSIHI, PSER and PSDB. This information is provided by CN to RAN over N2 interface and is semi-static in nature (i.e. does not change for each XR packet/PDU Set). RAN can use this information to configure the radio bearers and in the mapping of QoS flows to RBs. Apart from the signalling over network interfaces, no additional specification is required for this in RAN. 
Proposal 1: Semi-static XR session related information including PSIHI, PSER and PSDB can be provided by CN to RAN and can be used in RAN in determining RB configuration and QoS flow to RB mapping. No additional specification work is needed in RAN2 to specify the usage of these semi-static XR session related information
In addition, it has also been agreed that the following DL PDU set information is dynamically provided by the CN to RAN over the user plane (GTP-U header)[2]:
	-	PDU Set Sequence Number;
-	PDU Set Size in bytes;
-	PDU SN within a PDU Set;
-	End PDU of the PDU Set;
-	PDU Set Importance: this parameter is used to identify the importance of a PDU Set within a QoS flow. RAN may use it for PDU Set level packet discarding in presence of congestion;
-	End of Data Burst indication in the header of the last PDU of the Data Burst (optional).


The PDU Set Sequence Number, PDU Set Size in bytes, PDU SN within a PDU Set and End PDU of the PDU Set can be used by RAN to decide which PDUs belong to a same PDU set, and discard the PDU set based on PSER and PSDB. End of Data Burst indication in user plane (GTP-U header) can be used by gNB to decide which PDU sets belong to the same data burst, which can be used in association with PDU Set Importance in user plane (GTP-U header) for PDU set discarding during Uu congestion. Thus, PDU set information included in user plane (GTP-U header) should be known by the PDCP entity. 
However, the DL PDCP discard operation is not specified and hence there is no need to specify any network behaviour for DL PDCP discard operation based on the dynamic information in the GTP-U header. 
Observation 1: PDU set information in user plane should be known by the PDCP entity to identify which PDUs belong to the same PDU set and to decide to discard which PDU set when necessary.
Proposal 2: The PDU Set information in GTP header can be taken into account in the PDCP packet discard mechanism in DL
Proposal 3: No additional specification impact is foreseen for DL handling of the PDU sets in RAN2
3. XR awareness in UL
Similar to DL, being aware of the semi-static XR UL session related characteristics would be useful for RAN. These characteristics of the overall XR session typically change rather infrequently and hence such information is not needed too often. Hence, RRC level assistance information could be used by the UE to provide such long-term assistance information for XR. However, some related assistance information is also available at RAN from CN as part of the TSCAI. Hence, any assistance information from UE to network should only include the information that is not available in TSCAI. 
The long-term assistance information in UL could include information such as: 
· Periodicity: This could be data such as frames generated per second for audio/video data. This information is useful in determining the periodicity of resources such as CG period. However, this information is already included in TSCAI. So, it is not necessary to include this in the UL assistance from UE to network. 
· Burst size: Expected size of the individual burst. This information is useful to configure the size of CG resource in each period. Finer granularity for burst size can be considered for components of the XR stream (e.g. I frames, P/B frames and audio frames)
· Burst size variance: expected variance of the data bursts generated. It is important to configure the resources such that resources are neither under configured nor over configured. Combination of CG/DG could be used to avoid wastage of radio resources depending on the expected variance in the burst size. 
· Burst timing and jitter: This could include the offset (e.g. offset to SFN/radio frame boundary) when the periodic data is generated for each period. Providing this offset is important to tailor the radio resources (e.g. the CG period offset) such that the CG occasion occurs at the right instance. If the CG resource is not configured at the right instance, there would be a residual latency (and this could be as large as the CG period itself in the worst case) and this is not desirable.  In addition to the timing, the UE can also provide information related to jitter (e.g. mean variation around the burst timing in UL). This information could enable the network to tailor the time domain CG resources to the XR traffic. 
Based on the above, the following proposals are made: 
Proposal 4: RRC level assistance information could be used for providing long-term assistance information from UE to RAN for XR
Proposal 5: UE Assistance Information (UAI) framework is reused for the long-term assistance information for XR
Proposal 6: The long-term assistance information for XR could include information related to UL traffic which is not part of TSCAI, such as the Burst size, Burst size variance, Burst timing and jitter associated with XR traffic
In addition to the semi-static assistance information in UL, dynamic UP related information such as PDU Set SN, PDU Set Size, End PDU of PDU Set/Data burst etc are also required in UL. However, deriving this information is not within RAN2 scope. In case of NR, until Rel-17, upper layers simply provide the QoS flow information to SDAP layer which is used in the SDAP layer in mapping the packet to a given RB. The QoS flow information is in turn derived based on the 5-Tupple IP identities and this is all configured using NAS signalling. Thus, any upper layer information including the determination of dynamic PDU Set related information for each XR packet should be configured using NAS signalling and is out of scope of RAN2 work. Based on the above, the following proposals are made. 
Proposal 7: For UL, RAN2 assumes that the UE can determine the PDU Set related information (e.g. information analogous to what is available in the GTP-U header in DL), but no additional specification work is needed in RAN2 to capture UE behaviour for how to determine these (i.e. this is up to CT1) 
4. Conclusion
[bookmark: _Toc18413612][bookmark: _Toc18404543][bookmark: _Toc18403976]- DL XR Awareness
Observation 1: PDU set information in user plane should be known by the PDCP entity to identify which PDUs belong to the same PDU set and to decide to discard which PDU set when necessary.
Proposal 1: Semi-static XR session related information including PSIHI, PSER and PSDB can be provided by CN to RAN and can be used in RAN in determining RB configuration and QoS flow to RB mapping. No additional specification work is needed in RAN2 to specify the usage of these semi-static XR session related information
Proposal 2: The PDU Set information in GTP header can be taken into account in the PDCP packet discard mechanism in DL
Proposal 3: No additional specification impact is required for DL handling of the PDU sets in RAN2
- UL XR Awareness
Proposal 4: RRC level assistance information could be used for providing long-term assistance information from UE to RAN for XR
Proposal 5: UE Assistance Information (UAI) framework is reused for the long-term assistance information for XR
Proposal 6: The long-term assistance information for XR could include information related to UL traffic which is not part of TSCAI, such as the Burst size, Burst size variance, Burst timing and jitter associated with XR traffic
Proposal 7: For UL, RAN2 assumes that the UE can determine the PDU Set related information (e.g. information analogous to what is available in the GTP-U header in DL), but no additional specification work is needed in RAN2 to capture UE behaviour for how to determine these (i.e. this is up to CT1) 
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