[bookmark: _Ref452454252]3GPP TSG RAN WG2 Meeting #121                                                         R2-2300428
Athens, Greece, 27th February - 3rd March 2023
Agenda item:	8.5.2.1
Source:	Intel Corporation
Title:	RAN2 implications on PDU Set and Data Burst based on SA2 inputs
Document for:	Discussion and decision
1. Introduction
[bookmark: Proposal_Pattern_Length]This document discusses whether jitter information should be applicable to UL traffic, alignment between SA2 (considering conclusions from SA2 TR 23.700-60 [1], SA2 LSs [2][3]and SA2 agreed CRs to TS 23.501 and TS 23.502 [4]-[7]) and RAN2 of the XR related information and corresponding usage. 
1. Discussion
Jitter applicability for XR traffic in UL
RAN2 has an FFS captured in TR 38.835 on the applicability of the traffic jitter information (e.g. jitter range) associated with each periodicity of the QoS flow to the UL traffic. From conclusion for KI#8 of TR 23.700-60 [1], it is captured that NG-RAN would get the following information at PDU Session Establishment/Modification via an NGAP Message:
· Periodicity for UL and DL traffic of the QoS Flow. In addition to integer periodicity values, non-integer values associated to, e.g. 15 FPS, 30 FPS, 45FPS, 60 FPS, 72 FPS, 90FPS, 120FPS, shall be supported. Such information shall be exchanged by re-using/extending the TSCAI/TSCAC definitions in clause 5.27.2.1 of TS 23.501 [2].
NOTE 1:  The above information can be provided to the 5GC by the AF via an NEF API. The 5GC can further derive, or be configured, with such information.
· Traffic jitter information (e.g. jitter range) associated with each periodicity. The SMF requests the UPF to derive jitter (i.e. N6 jitter) for a given periodicity. 5GC derives jitter information accordingly and forwards it to the RAN along with periodicity.
NOTE 2:	How the UPF derives the jitter is left for implementation. How the SMF obtains and provides the jitter information will be defined in the normative phase.”
Furthermore, SA2 agreed CR to 23.501 [7] captures that the N6 Jitter Measurement is related to the DL periodicity:
The NG-RAN may be provided with the UL and/or DL Periodicity and the Jitter information associated with the DL Periodicity by the SMF, e.g. in order to configure UE power management schemes such as connected mode DRX.  The SMF provides the UL and/or DL Periodicity, DL Periodicity associated Jitter Information to the NG RAN via TSCAI as defined in clause 5.27.2, at PDU Session Establishment/Modification via an NGAP Message.
Editor’s Note: whether the Periodicity and associated N6 Jitter information is provided via TSCAI or via a new specific container for CDRX assistance information is FFS.
The PCF should provision the UL and/or DL periodicity and an indication to perform jitter measurements within PCC Rules, according to the traffic characteristics information provided by the AF and/or the local operator policies.

Upon reception of PCC rule with UL and/or DL Periodicity, the SMF should forward the UL and/or DL Periodicity to the NG-RAN. If the PCC rule includes DL Periodicity and the indication to perform jitter measurements, the SMF should also send the DL Periodicity to the UPF and requests the UPF to monitor and report the Jitter information associated with the DL Periodicity using the N4 Session Modification procedure, see clause 5.8.2.11.11.
NOTE X:	How the UPF derives the N6 jitter is implementation dependent.
At reception of Jitter measurements from the UPF, the SMF includes the Jitter information together with the associated Periodicity in the TSCAI and forwards it to the NG-RAN, see clause 5.27.2.

NOTE Z1: In order to prevent frequent updates from the UPF, the UPF sends the N6 Jitter Measurement Report periodically or only when the jitter is larger than a threshold.
Editor’s Note: Besides AF provisioning of periodicity, how 5GC can derive periodicity by itself is FFS. 
In summary, CN may provide jitter information to RAN associated with DL traffic if available for a given periodicity. In addition, jitter information for UL traffic provided by UE does not seem as critical understanding that how long UL data may be buffered might be out of network knowledge as well as out of UE control.
Proposal 1. [bookmark: _Toc126612855][bookmark: _Toc126613762][bookmark: _Toc126616864][bookmark: _Toc127462335][bookmark: _Toc127462410][bookmark: _Toc127463178][bookmark: _Toc127463275][bookmark: _Toc127464684]Suggest removing editor’s note “the applicability of the jitter information to UL is FFS” and clarify that jitter information provided by CN is associated with DL periodicity. No need identified to enable UE feedback on jitter for UL traffic.


SA2 agreements relevant to RAN on XR framework
The following summarizes SA2 agreements relevant to RAN on the framework created to better serve XR traffic considering latest version of TR 23.700-60 [1], SA2 responses to RAN2 question on LS [2] and SA2 agreed CR to TS 23.501 [4][7] and TS 23.502 [6]. 
· [bookmark: _Hlk126587054]PDU Sets with different size and/or different importance can be multiplexed on the same QoS Flow for a given XR traffic stream/flow.
· All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI. 
· All packets of one PDU set should have the same importance level.
· For UL & DL, XR semi-static info. provided via control plane (NGAP):
· Traffic Periodicity (via TSCAI/TSCAC)
· Traffic Jitter
· PDU Set QoS parameters (used to support PDU Set level handling in the NG-RAN)
· PDU Set Error Rate (PSER)
· PDU Set Delay Budget (PSDB), optional
· PDU Set Integrated handling Indication (PSIHI)
· Usage of PSIHI is still marked FFS 
· For DL, PDU Set Information is defined as a XR dynamic info. provided via user plane (GTP-U header):
· PDU Set Size (in bytes)
· PDU Set SN
· PDU SN within a PDU Set
· Indication of End PDU of the PDU Set
· PDU Set Importance (to identify the importance of a PDU Set within a QoS Flow)
· End of Data Burst indication, optional
· Short period of time of data for a burst refers to the interval of time between the reception of the first and the last packet of the Data Burst at the destination. No data is expected between two successive Data Burst.

Data Burst
TR 38.835 should be updated to better capture the expected behaviour of a Data Burst for XR traffic considering SA2 inputs as summarized in the highlighted text above in blue. 
Proposal 2. [bookmark: _Toc126612856][bookmark: _Toc126613763][bookmark: _Toc126616865][bookmark: _Toc127462336][bookmark: _Toc127462411][bookmark: _Toc127463179][bookmark: _Toc127463276][bookmark: _Toc127464685]TR 38.835 updates Data Burst definition as follow (in alignment with SA2 LS input):
Proposal 2.1. [bookmark: _Toc126612857][bookmark: _Toc126613764][bookmark: _Toc126616866][bookmark: _Toc127462337][bookmark: _Toc127462412][bookmark: _Toc127463180][bookmark: _Toc127463277][bookmark: _Toc127464686]Data Burst: Data produced by the application in a short period of time, comprising PDUs from one or more PDU Sets. This short period of time refers to the interval of time between the reception of the first and the last packet of the Data Burst at the destination. No data is expected between two successive Data Burst.

PDU set behaviour/configuration per QoS flow
TR 38.835 is aligned to SA2 latest agreements although we suggest clarifying the expected behaviour/configuration associated with the PDU set highlighted in yellow above as they are key for the understanding of PDU set framework in 5GC and are currently not explained. 
Proposal 3. [bookmark: _Toc126612858][bookmark: _Toc126613765][bookmark: _Toc126616867][bookmark: _Toc127462338][bookmark: _Toc127462413][bookmark: _Toc127463181][bookmark: _Toc127463278][bookmark: _Toc127464687]TR 38.835 is updated to capture the following behaviour/configuration associated with the PDU set (in alignment with SA2 LS input and conclusion captured in TR 23.700-60):
Proposal 3.1. [bookmark: _Toc126612859][bookmark: _Toc126613766][bookmark: _Toc126616868][bookmark: _Toc127462339][bookmark: _Toc127462414][bookmark: _Toc127463182][bookmark: _Toc127463279][bookmark: _Toc127464688]PDU Sets with different size and/or different importance can be multiplexed on the same QoS Flow for a given XR traffic stream/flow.
Proposal 3.2. [bookmark: _Toc126612860][bookmark: _Toc126613767][bookmark: _Toc126616869][bookmark: _Toc127462340][bookmark: _Toc127462415][bookmark: _Toc127463183][bookmark: _Toc127463280][bookmark: _Toc127464689]All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI. 
Proposal 3.3. [bookmark: _Toc126612861][bookmark: _Toc126613768][bookmark: _Toc126616870][bookmark: _Toc127462341][bookmark: _Toc127462416][bookmark: _Toc127463184][bookmark: _Toc127463281][bookmark: _Toc127464690]All packets of one PDU set should have the same importance level.

RAN usage of the PDU set information
SA2 explains in LS [2] that PDU set information may be used by RAN WGs to enable discard in presence of congestion as it is also captured in TR 23.700-60 [1] and agreed SA2 CR to TS 23.501 [4]:
“As concluded by SA2 in the FS_XRM study, the PDU Set information ‘PDU Set importance’ may be provided by the UPF to NG-RAN via GTP-U header of user plane packet. It may be used by NG-RAN for PDU Set level packet discarding in presence of congestion.”
The conclusions for KI#4 and KI#5 of SA2 TR 23.700-60 [1] captures that RAN behavior based PDU Set information provided to RAN via UP and CP are left up to RAN WGs.
“RAN performs PDU Set based QoS handling based on received PDU Set QoS Parameters via control plane, and PDU Set Information received via user plane. The details of RAN behaviours are defined in RAN WGs”
In this regard, SA2 CR to TS 23.501 [4] also captures similar description as follow:
“The PDU Set handling by the NG-RAN is determined by PDU Set QoS parameters specified in clause 5.7.X and PDU Set information in GTP-U header provided by the PSA UPF as described in clause 5.37.x.1.”
Our companion TDoc [8] explains why RAN should not differentiate on the reason why a packet fails (e.g. bad radio signal conditions, collision, congestion, exceeding the tolerable delay) and how UE should not be asked to distinguish congestion vs non-congestion scenarios except for access barring (which is a mechanism under network control). Nonetheless, it is indeed helpful if RAN could provide differentiated handling at PDU level e.g., when packets may fail. For example, higher importance PDUs may be conveyed with higher reliability over the air or may be prioritized; similarly lower importance PDUs may be discarded when required or deprioritized or transmitted with lower reliability. Therefore, our preference is to provide different reliability handling over the radio to PDU sets of different importance in one QoS flow.
Proposal 4. [bookmark: _Toc126613769][bookmark: _Toc126616871][bookmark: _Toc127462342][bookmark: _Toc127462417][bookmark: _Toc127463185][bookmark: _Toc127463282][bookmark: _Toc127464691]RAN2 agrees to support different reliability handling of PDU sets of different importance in one QoS flow. If so, TR 38.835 is updated accordingly.

PSER (PDU Set Error rate)
SA2 LS [2] explains current definition of PSER (copied below for reference) and asks for RAN2 to provide feedback in relation to its intended purpose i.e. appropriate link layer protocol configurations, if any.
· The PDU Set Error Rate (PSER) defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PSER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PSER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access).
SA2 agreed CR to TS 23.501[5] also captures the following additional details:
NOTE1:	In this release, a PDU Set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully. 
A QoS Flow is associated with only one PDU Set Error Rate. The value of the PDU Set Error Rate is the same in UL and DL. 
[bookmark: _Hlk125046072]Editor’s Note: it is FFS how to count PSER when a PDU Set cannot meet PSDB with regard the maximum duration threshold is met or not. 
Editor's Note: The PSER definition may be subject to change if RAN2 provides any feedback on that.
Our understanding is that SA2 intended to define PSER to be used under non-congestion scenarios vs PDU set for congested scenarios. However, we understand that handling/failure of packets should not be differentiated by RAN depending on congestion, as explained in [8].
Each PDU has a PER already expected as part of legacy QoS framework. In addition, PSER is defined as an extension of it at the PDU Set level. In our understanding, this information could be very helpful if different PDU Sets could have different PSER. However, SA2 assumes that PSER is a unique value per QoS flow, i.e. PSER cannot be assigned with different values depending on the PDU Set importance (which could have different value per PDU set in a given QoS flow).
In summary, considering that all PDU Sets within a QoS flow has the same PSER and that in this release any failure of a PDU within a PDU Set leads to a failure of the whole PSU Set, it seems unclear whether RAN may have additional information on top of legacy PER. 
[bookmark: _Toc126612854][bookmark: _Toc126613761][bookmark: _Toc126616876][bookmark: _Toc127462423][bookmark: _Toc127463176][bookmark: _Toc127464697]It seems unclear the benefit of PSER over PER when all PDU Sets withing a QoS flow has the same PSER (even when PDU sets may have different importance within a QoS flow) and that in this release any failure of a PDU within a PDU Set leads to a failure of the whole PSU Set. 
SA2 explained the possibility that in some cases the error values associated with the PDU Set (PSER) might be more relaxed than the PER configured per PDU. However, if this were the case, it is unclear how would RAN work considering the more restricted value of the PER. Maybe this could be clarified with SA2.
[bookmark: _Toc126612864][bookmark: _Toc126613771][bookmark: _Toc126616873][bookmark: _Toc127462344].
Proposal 5. [bookmark: _Toc127462418][bookmark: _Toc127463186][bookmark: _Toc127463283][bookmark: _Toc126612865][bookmark: _Toc126613772][bookmark: _Toc126616874][bookmark: _Toc127464692]RAN2 responds to SA2 that it is unclear how PSER will provide additional information beyond legacy PER as all PDU Sets within a QoS flow requires to have the same PSER (even when PDU sets may have different importance within a QoS flow). RAN2 preference is for SA2 not to support PSER or otherwise RAN2 asks SA2 to clarify how RAN should use/understand PSER e.g., when PSER value might be more relaxed than legacy PER for a given QoS flow.

DRB mapping for XR traffic
Figure 1 depicts the 4 possible alternatives depending on the mapping of PDU sets onto QoS flows is done in the NAS layer and how QoS flows are mapped onto DRBs in the AS layer as it is captured in TR 38.835 [9].
[image: ]
[bookmark: _Ref118402795]Figure 1.  Mapping Alternatives as captured in TR 38.835 [9]
Considering RAN2#120 agreement that a QoS flow cannot be mapped onto multiple DRBs in the uplink (i.e., alternative N1N is excluded and SA2 modeling of a PDU set explained in this section 2.2, the following conclusion could be made for each of the mapping alternatives captured in TR 38.835 [9]:
Table 1. Status on each mapping alternatives captured in TR 38.835 [5]
	Alternatives
	(CN model) Types of PDU set & QoS flow
	(RAN model)
QoS flow & DRB
	Status (based on RAN2 and SA2 conclusions)

	111
	1:1
	1:1
	[SA2] Only possible if PDU sets of different importance have different PDU Set QoS parameters (i.e. different value of PSER, PSDB or PSIHI) [NOTE-1]

	NN1
	N:N
	N:1
	

	N11
	N:1
	1:1
	[SA2] Only possible if PDU sets of different importance have the same PDU Set QoS parameters (i.e. same value of PSER, PSDB and PSIHI) [NOTE-2]

	N1N
	N:1
	1:N
	[RAN2] Excluded 


[NOTE-1] The scenario in which PDU sets of different importance have different PDU Set QoS parameters (i.e. different value of PSER, PSDB or PSIHI) is not precluded neither explicitly addressed by SA2 agreed Rel-18 CRs to TS 23.501 and TS 23.502 [4]-[7]. Moreover, it is unlikely that CN would map PDU sets of different importance to different QoS flows understanding that Rel-18 XR modeling defines “PDU set importance” information as part of User Plane protocol. In summary, alternatives 111 and NN1 are unlikely to be supported from CN PoV in Rel-18. If this scenario is used, no changes to Rel-18 specification is expected from SA2 PoV, i.e. both QoS flows would be treated as independent from AS PoV.
[NOTE-2] The scenario in which PDU sets of different importance have the same PDU Set QoS parameters (i.e. same value of PSER, PSDB and PSIHI) is explicitly supported by SA2 agreed Rel-18 CRs to TS 23.501 and TS 23.502 [4]-[7]. Moreover, SA2 LS [2] explicitly capture this “All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI.  The PDU Set importance of the different PDU Sets within one QoS flow can be different” (which would refer to this alternative N11).

Proposal 6. [bookmark: _Toc127462345][bookmark: _Toc127462419][bookmark: _Toc127463187][bookmark: _Toc127463284][bookmark: _Toc127464693]TR 38.835 is updated to capture the status on each mapping alternative captured in Table 1:
Proposal 6.1. [bookmark: _Toc127463188][bookmark: _Toc127463285][bookmark: _Toc127462346][bookmark: _Toc127462420][bookmark: _Toc127464694]Alternative 111 and NN1 can only be enabled when PDU sets of different importance have different PDU Set QoS parameters (i.e. different value of PSER, PSDB or PSIHI). SA2 has not specified any PDU Set specific handling in Rel-18 where different QoS flows are used to map PDU sets with different importance that also have different values of the PDU Set QoS parameters (i.e. legacy operation would apply on the handling of different QoS flows with different QoS requirements). 
Proposal 6.2. [bookmark: _Toc127462347][bookmark: _Toc127462421][bookmark: _Toc127463189][bookmark: _Toc127463286][bookmark: _Toc127464695]Alternative N11 can only be enabled when different PDU sets have the same PDU Set QoS parameters (i.e. same value of PSER, PSDB or PSIHI). SA2 has specified this new PDU set specific handling for Rel-18.


XR related information provided by UE
Current agreements in SA2 and RAN2 side assume that XR related information from DL and UL traffic is provided from CN to RAN. In previous meetings, there were discussions on whether in some cases, UE may have more up to date or different information than the one available in CN. In our understanding, even though this might be available and potentially helpful, it seems more of an optimization on top of the information already available from CN, i.e. not essential/key functionality.  
Proposal 7. [bookmark: _Toc109242483][bookmark: _Toc109242516][bookmark: _Toc109242567][bookmark: _Toc117689754][bookmark: _Toc126612866][bookmark: _Toc126613773][bookmark: _Toc126616875][bookmark: _Toc127462348][bookmark: _Toc127462422][bookmark: _Toc127463190][bookmark: _Toc127463287][bookmark: _Toc127464696]For Rel-18, no additional UE assistance of XR related information is considered by RAN2 (apart from the one already agreed by RAN2 and SA2).






1. Conclusion
The observations captured are the following:
Observation 1.	It seems unclear the benefit of PSER over PER when all PDU Sets withing a QoS flow has the same PSER (even when PDU sets may have different importance within a QoS flow) and that in this release any failure of a PDU within a PDU Set leads to a failure of the whole PSU Set.
The proposals captured are the following:
Proposal 1.	Suggest removing editor’s note “the applicability of the jitter information to UL is FFS” and clarify that jitter information provided by CN is associated with DL periodicity. No need identified to enable UE feedback on jitter for UL traffic.
Proposal 2.	TR 38.835 updates Data Burst definition as follow (in alignment with SA2 LS input):
Proposal 2.1.	Data Burst: Data produced by the application in a short period of time, comprising PDUs from one or more PDU Sets. This short period of time refers to the interval of time between the reception of the first and the last packet of the Data Burst at the destination. No data is expected between two successive Data Burst.
Proposal 3.	TR 38.835 is updated to capture the following behaviour/configuration associated with the PDU set (in alignment with SA2 LS input and conclusion captured in TR 23.700-60):
Proposal 3.1.	PDU Sets with different size and/or different importance can be multiplexed on the same QoS Flow for a given XR traffic stream/flow.
Proposal 3.2.	All the PDU Sets within one QoS flow should apply the same PSER, PSDB and PSIHI.
Proposal 3.3.	All packets of one PDU set should have the same importance level.
Proposal 4.	RAN2 agrees to support different reliability handling of PDU sets of different importance in one QoS flow. If so, TR 38.835 is updated accordingly.
Proposal 5.	RAN2 responds to SA2 that it is unclear how PSER will provide additional information beyond legacy PER as all PDU Sets within a QoS flow requires to have the same PSER (even when PDU sets may have different importance within a QoS flow). RAN2 preference is for SA2 not to support PSER or otherwise RAN2 asks SA2 to clarify how RAN should use/understand PSER e.g., when PSER value might be more relaxed than legacy PER for a given QoS flow.
Proposal 6.	TR 38.835 is updated to capture the status on each mapping alternative captured in Table 1:
Proposal 6.1.	Alternative 111 and NN1 can only be enabled when PDU sets of different importance have different PDU Set QoS parameters (i.e. different value of PSER, PSDB or PSIHI). SA2 has not specified any PDU Set specific handling in Rel-18 where different QoS flows are used to map PDU sets with different importance that also have different values of the PDU Set QoS parameters (i.e. legacy operation would apply on the handling of different QoS flows with different QoS requirements).
Proposal 6.2.	Alternative N11 can only be enabled when different PDU sets have the same PDU Set QoS parameters (i.e. same value of PSER, PSDB or PSIHI). SA2 has specified this new PDU set specific handling for Rel-18.
Proposal 7.	For Rel-18, no additional UE assistance of XR related information is considered by RAN2 (apart from the one already agreed by RAN2 and SA2).
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