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1 Introduction

This moderated discussion is intended to reach consensus on objectives for Rel-19 study item on XR and
Metaverse enhancements. As per SP-230758, there is a limit of 14 TU(s) for work done in Rel-19 (SID only,
WID only, SID+WID).

Following input to SA Rel-19 Workshop proposed XR and/or mobile metaverse as one of their preferred
feature for Rel-19. Also, most of the contributions included their preferred objectives:

SWS-230012 (Qualcomm)
SWS-230025 (Mediatek)
SWS-230045 (Huawei)
S2-230035 (Samsung)
SWS-230014 (Intel)
SWS-2300xx (Futurewei)
SWS-230020 (OPPO)
SWS-230030 (LGE)
SWS-230034 (ZTE)
SWS-230036 (Nokia)
SWS-230038 (Xiaomi)
SWS-230042 (CATT)
SWS-230050 (Vivo)
SWS-230058 (Lenovo)
SWS-230061 (Cisco)
SWS-230069 (Google)
SWS-230073 (Apple)

SWS-230066 (Interdigital)



https://nwm-trial.etsi.org/#/documents/8569



https://nwm-trial.etsi.org/#/documents/8569

SWS-230003 (Orange)

SWS-230016 (AT&T)

SWS-230019 (Rakuten Mobile, Inc)

SWS-230021 (ETRI, SK Telecom, KT, LG Uplus)

SWS-230022 (DSIT)

SWS-230032 (TCL Communication Ltd)

SWS-230033 (China Unicom)

SWS-230039 (FirstNet)

SWS-230040 (CableLabs)

SWS-230054 (NTT Docomo Inc)

SWS-230057 (Charter Communications, Inc, Comcast, CableLabs)

SWS-230059 (Philips International B.V.)

SWS-230062 (Meta)

SWS-230068 (China Mobile)

Initial set of work tasks have been identified based on mostly commonly preferred objectives from companies
input towards SA WS and the consolidated summary in SP-230759. As part of moderated discussions,

companies are requested to identify high level work tasks that must be added, modified and/or removed. Also,
companies are requested to comment on RAN impacts, need for one or two SIDs et al.

2 Scoping
2.1 Work Tasks based on input to and outcome of the Workshop

The initial set of Work Tasks for discussion, based on the input to the workshop and SP-230759 are as follows:

WT-1: Enhancements for supporting avatar communications including Transition between video and avatar
media considering UE capability, network condition and QoS management.

WT-2: Enhancements for supporting Digital Identity Authentication including User authentication and its
exposure to AF.

WT-3: Enhancements for supporting End-to-End QoS Control for Mobile Metaverse services in e2e manner

WT-4: Architecture enhancement for supporting IMS Data Channel without accompanying audio/video media
in an IMS session).
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WT-5: NRF support for IMS nodes the SBI between CSCF to AS and exposure service to 3rd party AF/AS

WT-6: XR enhancements to enable “inband” PDU Set identification on N6 for RTP streams with encrypted
RTP headers (continuation of Rel-18 XRM).

WT-7: Extension of support for L4S for non-3GPP access.
WT-8: Transport level improvements for XR.
WT-9: Enhancements to PDU Set based QoS Flow handling.

WT-10: Enhancements to Multi-modal services (e.g. additional multiple modality related information visible
in RAN)

Feedback Form 1: Which of the above Work Tasks should be
in scope of Rel-19?

1 — Charter Communications

WT-7, WT-8, & WT-9

2 — ZTE Corporation
WT-4 & WT-5 could be moved to IMS and NG_RTC topic.

3 — Ericsson LM
Hi,

Please see few general comments from Ericsson below.
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- We recommend that companies help focus on reducing the number of WTs as well as help identify what
is NOT in SA2 scope.

-We recommend that IMS related topics should use generic description of requirements such as QoS etc.
in this SI and should avoid impacts on IMS level since we do not see XRM to be specific to service and
framework should work for all and any.

-We consider ‘Avatar” be something very specific, while the study needs to look at generic enhancements
for a wide range of XR applications. Hence, we should rather, like IMS, identify QoS requirements etc.
that allow such features to work.

-We should avoid/remove solution specific WTs.

Below you find list of Ericsson comments to the proposed initial WTs:

WT-1: The WT-1 is mainly concerning media aspects and therefore under SA4 responsibility. In general,
SA4 study is needed to enable support of the required functionality, e.g., discovery. The needed IMS arch
is already in place, hence no SA2 work is needed. Once SA4 work is concluded, SA2 may need to align.
If there is any SA2 impact, should be covered by NG-RTC. Hence the WT-1 is not needed.

WT-2: The WT-2 is too limited as addressing a single use case (avatar). In our view this is not generic
enough when consideringthe wide variety of XR services and therefore WT-2 is not needed.

WT-3: This WT-3 is not XR specific and therefore in our view not matching this study, consequently not
needed. Furthermore, DN is outside of 3GPP scope.

WT-4: Same comment as on WT-1, please note that this functionality is already supported by 3GPP TS
23.228 of Release 18, clauses AC.9.2.2, and AC.9.3. Hence WT-4 is not needed.

WT-5: Not XR specific and requires further clarification, already covered by NG-RTC. In our view WT-5
is not needed.

WT-6: we propose a re-wording, see feedback form 3.

WT-7: This WT formulation is too vague to be discussed. More details need to be added.

WT-8: The formulation of WT-8 is too vague to be discussed. More details need to be added.

WT-9: The formulation of WT-9 is too vague to be discussed. More details need to be provided.

WT-10: We would like to point out that this was addressed in Rel-18 and no impacts to RAN were concluded
asneeded. Hence, we propose to remove the text in brackets and also ask for more information on the actual
content that is proposed to be studied.
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4 — Meta USA

Overall, it is hard to say exactly which one of the above WTs should be in scope without understanding
their subtasks but here is our general view here.

WT-2: I can only think of “digital identity” related to applications; hence, I think this whole WT-2 should
be moved to “user identity” study item. We need to have one study item to understand how all types of
user identities within 3GPP eco-systems are related and doing this holistic fashion.

WT-4 and WT-5: As they are related to IMS, they should be moved to IMS and NG-RTC study item.

WT-1/WT-3/WT-8/WT-9: Only those related to 5G QoS and PDU set based QoS enhancements to support
xR should be included in this study item. These are targeting generic enhancements applicable for a wide
range of XR applications (ie., can be used to support both IMS and non IMS applications).

WT-10: This needs to be driven from the RAN side as my understanding is that RAN can use more “cor-
relation details” to do better scheduling ba ba ba...

WT-7: Happy to see L4S for non-3GPP access and what this entails.

5 — Meta USA

Also like to see WT-6 (Ericsson’s proposed wording is fine).

6 — Qualcomm CDMA Technologies

From our point of view, the service requirements of the SA1 Metaverse work have little or no impact on
SA2, also some other WTs either belong to another MED or should be removed.

Therefore, we propose to remove WT-1, WT-2, WT-4, WT-5, WT-8, WT-10 and to keep only WT-3, WT-6,
WT-7 and WT-9 as described below.

With respect to WT-1, since there is an Avatar study item in SA4 for Rel-18 that was just approved in
Taipei (see SP-230544) in our view there is no need to do any work in SA2, unless SA4 tells us otherwise.
Therefore this work task should be removed.

For WT-2 the main question is whether we should re-use the IMS framework or we want a new architec-
ture/framework. If we went for a new architecture, this would require a much larger number of time units
and a separate study item would be needed. Therefore, due to time budget limitations we have to assume
that there will be no new architecture and we will re-use IMS. Therefore, in our view, this work task should
be removed.

Following the assumption for WT-2, the only aspect that need to be studied in WT-3 to support End-to-End
QoS Control for Mobile Metaverse is whether new standardized QoS characteristics values combinations
(5QlIs) are needed or not. Because of that, the scope of this task needs to be clarified and limited to the
determination of new standardized 5QIs. In addition, since as explained the scope is very limited, and
similarly to what was done in Rel-17 for 5G System Enhancement for Advanced Interactive Services, it
makes sense doing this directly in a work item, rather than having a study item followed by a work item.
Consequently, our proposal is to reword WT-3 scope (see below in form 3) and to move it to a separate
work item (see form 9).
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WT-4 and WT-5 are already part of the moderated email discussion for NRTC/IMS and should be treated
there. Therefore, we propose to remove WT-4/5 from the scope of this MED and SI.

We are OK with studying WT-6 but it should be generalized (see Form 3) because we should not focus
only on encrypted RTP headers, rather, to encrypted XR traffic in general.

With respect to WT-7, a non-3GPP network (e.g., a Wi-Fi AP) is generally in the best position to perform
L4S marking as it is fully aware of the local resource/congestion situation. This does not require any support
from the 3GPP core network. In addition, we do not see value in reporting congestion information from
non-3GPP networks to the core network and letting the UPF perform L4S marking for non-3GPP accesses
based on congestion reports from the non-3GPP network for the following reasons:

- It is unclear how this can work for untrusted non-3GPP access because there is no interface between the
non-3GPP access network (e.g., a Wi-Fi AP) and the mobile core network.

- For trusted access this could potentially be made to work but would require a standardized interface
between TNAP and TNGF to report congestion information. However, the Ta interface between TNAP
and TNGF is only a AAA interface and is currently not standardized. It is also worth noting that trusted
non-3GPP access to 5SGC is not deployed.

As a consequence, the only scenario that could potentially be documented is L4S support for a non-3GPP
network behind a 5G-RG. This could be done as TEI-19 for instance.

The formulation of WT-8 is too vague and it is not clear what its objective is. We propose to remove this
work task.

WT-9 is too generic because it does not specify what kind of enhancements we should consider for PDU
Set based QoS Flow handling. The scope of the task needs to be limited to the specific enhancements that
are requested by the companies. In our view, the aspects that need to be studied in terms of QoS flow
enhancements are:

- Extension of the PDU Set Integrated Handling Indication to improve the quality of the assistance infor-
mation provided to the RAN to handle PDU Sets;

- Applicability of Alternative QoS Profile concept to PDU Set, since it is currently not applicable;

- Analyze if we need new QoS Parameters, such as the Deadline KPI which would enable the 5GS to
provide an absolute delivery time, partially independently of the injection time at the UPF.

Please see form 3 our proposed rewording.

There are no new requirements agreed in SA1 with respect to multi-modal communication services and
the existing requirements were fully addressed by the Rel-18 work. Because of that, there is no need for
WT-10 and we propose to remove it.

7 — LG Electronics France

Basically, WT-9 should be in scope of Rel-19.
Other WTs listed in Section 2.1 read a bit broad, unspecific or solution-space.

Therefore, we would like to provide our feedback regarding ”Which WTs should be in scope of Rel-19” in
Section 2.2.
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8 — China Telecommunications

From a service deployment perspective, in R19, limited TU budget should be first used for addressing the
remaining issues in R18.

Regarding the original WTs:
Share the view that the service requirements of the SA1 Metaverse have little or no impact on XRM_Ph2.
Therefore, we propose to remove WT1&WT2.

IMS framework and NG_RTC related topic are not in scope of this SI. Therefore, WT4&5 should also be
removed.

For WT3, our understanding is that QoS enhancements in XRM_Ph2 should be distinguished with QoS
framework to support “Metaverse services”, hence, the text “Mobile Metaverse services” should not be
mentioned. Further rewording is needed.

WT 6,7,8,9,10 should be kept, it helps to improve XR feature. Since current description is too vague, we’d
better continue the WTs discussion and rewording based on CMCC'’s structure.

9 — Motorola Mobile Com Technology

Lenovo supports: WT1, WT3, WT6,

Lenovo considers WT8 and WT9 as similar scope to WT6 (which is a continuation of the R18 XRM work).
WT?2 should be in scope of the user identities work.

WT4 and WTS5 should be in scope of IMS and NG_RTC work.

For WT7, Lenovo proposes a generic work task to study the architecture enhancements to support XRM
via non-3GPP accesses and also study how to support features such as L4S and ATSSS.

WT10 has similar scope with WT3.

10 - DOCOMO Communications Lab.

We support:
1) WT-CMCC, CATT-2.1, as clarified in WT-[CMCC, CATT-2.1,]Ericsson-2.1.

2) WT-CMCC, CATT-2.6: Reword to ”potential harmonization of procedures for supporting XRM, TSC
and TSN”, since the architecture is already common.

3) WT-[CMCC, CATT-1.1,]Ericsson-1

11 — MediaTek Inc.

WT-1 reworded in WT-MTK-1 described in Feedback Form 3.

WT-2 reworded in WI-MTK-2 described in Feedback Form 3.

WT-3, WT-4 & WT-5 in our view is out of scope.

WT-6, WT-8 & WT-9 are merged into a new WT-MTK-4 described in Feedback Form 3.
WT-7 is replaced with WT-MTK-3 described in clause 2.2.
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12 — Beijing Xiaomi Mobile Software
1. We support WT-6, WT-9 and WT-10 as the high priority in scope of Rel-19, with comments as follows:

1) WT-1, avatar communications and avatar media need more clarification, e.g. the requriements (e.g. from
SA1/SA4) of avatar for SA2 Rel-19.

2) WT-2, the study of Digital Identity could be moved to the “User identities + identification of device
behind RG/AP” study item. Also have the SA3 dependency.

3) WT-3, End-to-End QoS Control need more clarification, e.g. the gap/different QoS requirements of E2E
comparing with the UL and DL.

5) WT-4 and WT-5, should be removed to "IMS and NG_RTC enhancements” for discussion.
6) WT-6, merged WT#6 with WT-CMCC, CATT-1, and add the note for the dependency with SA4.
7) WT-8, details of the transport level improvements for XR is needed.

8) WT-9, add the details description,e.g. UL PDU set handling, PDU set dependency, PDU set handling
cross QoS flows, encrypted SDFs supporting etc.

2. We support propsoals of new WTs from CMCC, with rewording proposals as described in Form3,
including:

1) WT-CMCC, CAT-1 and sub-WTs,
2) WT-CMCC, CATT-2.1~2.5,

3) WTI-CMCC, CATT-5,

4) WT-CMCC, CATT-7.

13 — Orange
We support WT-6 with the rewording proposed by Ericsson (i.e. WT-[CMCC, CATT-1.1,]Ericsson-1).

14 — Samsung R&D Institute UK

WT-1, WT-2, WT-3, WT-6, WT-7, WT-9, WT-10 should be in scope of Rel-19. WT-4, WT-5 should be in
scope of Rel-19 but not in this study item, it can be moved to IMS/NG-RTC enhancement study item.

WT-1 is about QoS management for supporting avatar communication when it is provided by the 3rd
parties. Avatar media is the digital representation (2D or 3D, animated or photo-realistic) of a human user
in metaverse services, and the definition and related requirements of ‘metavers service’ and ‘avatar’ have
been specified in SA1 FS_Metaverse. New 5QI(s) can be specified.

WT-3 is about QoS control in End-to-End manner, for the media services such as metaverse services (e.g.,
avatar call, virtual gaming) which of end-to-end QoS parameters are critical. The end-to-end includes (1)
between the tethered device(s) and the UE, (2) between the UE and the UPF, and (3) between the UPF
and the (trusted) AF over N6. QoS control includes QoS monitoring, QoS enforcement, and Congestion
monitoring (e.g. L4S). Some part of (1), (2), (3) can apply only QoS monitoring or Congestion monitoring
(e.g. for (1) and (3) parts), some part can apply all kinds of QoS control (e.g. for (3)).

As above description, WT-1 and WT-3 can be reworded. Please see our suggestions in Feedback Form 3.
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WT-Samsung-1 (Samsung-WT-1) in Feedback Form 4 can be included in WT-2.

WT-8 is too vague to determine how to reword or how to combine/merge with other WTs.

15 — T-Mobile USA Inc.

Agree that WT 4 and 5 should be discussed in NG_RTC.

T-Mobile support studying WT3 and WT6 (with the proviso that WT6 be to study encrypted XRM traffic
in general not just RTP headers)

16 — Apple AB

WT 6 (See rewording proposed in Feedback Form 3),
WT 7

WT 8 (with necessary clarification on the scope)

WT 9

WT 10 should be in the scope of Rel-19 XRM.

WT-1 - it is not clear whether there is any overlap/dependency from SA4 R18 IBACS and R19 Avatar Work
Items. If this is going to be linked to IMS architecture, probably the scope needs to be broadened to study
how third party avatar repositories could inter-work with IMS core.

WT-2 - This work task maybe better handled with User Identities Study item

WT-3 - QoS enhancements could be generically enhanced . no specific WT for Metaverse services is
required

WT4 and WTS5 should be handled within IMS SID.

17 — China Mobile Com. Corporation
China Mobile suppor the following WTs or the same idea/target as the following WTs(rewording is ok)
with high priority in R19:
WT-CMCC, CATT-1.2: PDU Set QoS handling enhancement (e.g. MDBY, Alternative PDU Set QoS,
PSDB handling, content ratio (for example with considering AL-FEC)).
WT-CMCC, CATT-1.3: PDU Set information enhancement
WT-CMCC, CATT-1.4: Support QoS control of traffic based on encrypted protocol e.g. QUIC.

WT-CMCC, CATT-2.1: Study enhancements on traffic detection and QoS Flow mapping for mixed data
flows, e.g., audio, video, haptic streams, multiplexed in a single media flow;

WT-CMCC, CATT-2.2:E2E packet delay monitoring and guarantee including N6 delay, e.g. from PSA
UPF to edge application server.

WT-CMCC, CATT-2.5: Fast and efficient resource adjustment to adapt to dynamic application require-
ments;

WT-CMCC, Interdigital, CATT-5.1: Supporting service continuity and performance in high mobility sce-
nario.

WT-CMCC, Interdigital, CATT-5.2: Capacity improvement considering e.g. supporting multicast and
group-cast for XRM service, or other method if needed.
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WT-CMCC, CATT-7: Network exposure. Fast and efficient QoS notification to adapt to dynamic network
status changes.

Reason as below:
WT-CMCC, CATT-1.2;WT-CMCC, CATT-1.3 are intended to complete the R18 feature.
WT-CMCC, CATT-1.4, agree with most company’s view that this should be studied.

WT-CMCC, CATT-2.1: this use case we met in the real network testing, most of the application they include
multiple traffics in single flow(the same IP 5 tuple), we should find a way to handle this.

WT-CMCC, CATT-2.2: this is quite important for operators that when we deploy the EASs in EC enviro-
ment, we should guarantee the E2E delay(including N6).

WT-CMCC, CATT-2.5: this is important for better radio resource utlization. We cannot provide GBR for
the XR service always, the requirement is to give more precise QoS guarantee with considering the radio
resouce efficient utilization, as well as the feature of XR or media traffic .

WT-CMCC, Interdigital, CATT-5.1&5.2: these two requirement are from real network testing. "Mobility”
do introduce big impact for the user experience of XR/Media service. We should find a way to improve the
service continuity in high mobility case. SA1 also define this requirement in the item of Supporting UE
Mobility for XR Services.

”Network capacity”is the key point which we should consider in R19, current network can only support less
number of VR UEs in one gNB. The method in our understanding may not limited in MBS, other method
is also OK.

WT-CMCC, CATT-7: the notification corresponding with WT-CMCC, CATT-2.5.

18 —- HUAWEI TECHNOLOGIES Co. Ltd.

Huawei Comments:

The original WTs are ambiguous for discussion. More detailed WTs are preferred as proposed by CMCC
and other companies. We would suggest to take CMCC'’s (plus other companies’) WT proposals as a
baseline for further discussion.

In general,

- Avatar and Metaverse related WTs(WT-1 and WT-3) should be further clarified to further identify the
gaps before included in SA2 study.

- IMS related WTs (WT-4 and WT-5) should be discussed separately in NG-RTC study.

1) On WT-CMCC, CATT-1.1, HTTP in general cannot tolerant packet loss, thus it’s not suitable for PDU Set
handling., this could be reworded to: “Support of more transporting protocols besides traditional RTP/SRTP
for media transmission, e.g. Media over QUIC, RTP over QUIC;”

2) WT-CMCC, CATT-1.2 and 1.3 should be merged to a more general/open WT as: “Study whether and
how to extend PDU Set QoS handling and PDU Set information.”

3) WT-CMCC, CATT-1.4 can be merged into WT-CMCC, CATT-1.1 since they are all about supporting
for encryption protocol.

4) WT-CMCC, CATT-1.5, some specific scenarios may be considered, e.g. that the basic layer and enhanced
layer of same frame may be transferred in different QoS Flows.

10
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5) WT-CMCC, CATT-1.6, it’s not clear what should be studied in rel-19 for UL considering current RAN
progress. More clarifications are needed.

6) WT-CMCC, CATT-2.1, support.

7) WT-CMCC, CATT-2.2, should be studied in EC since this is not XRM specific but a general edge
application issue.

8) WT-CMCC, CATT-2.3, On Tethered UE, since the tethering mechanism can be varying (e.g. using cable,
Wifi, Bluetooth, PC5), thus the scenario needs to be focused and gaps should be justified to avoid too open
discussion.

9) WT-CMCC, CATT-2.4, the coordination should be more specific. It is proposed to reworded into: “Sup-
port of Coordinated QoS handing for multi-modal service with multiple data flows, e.g. joint admission
control and handover control, synchronization under same RAN node;”

10) WT-CMCC, CATT-2.5, This is a essential to further enhance the QoE of media services considering
the dramatic changing traffic pattern caused by bursts.

11) WT-CMCC, CATT-2.7, propose to reword to QoS control coordination for UE-to-UE interactive ser-
vice via DN without server involvement”.

12) WT-CMCC, CATT-3, This should be considered in EC since it’s not XRM specific issue.

13) WT-CMCC, CATT-4.1, it should be clarified if the “non-3GPP access” refers to trusted/untrusted non-
3GPP access, or it refers to XRM device tethering to a UE/5G-RG via non-3GPP link. It also needs to be
clarified why IETF defined mechanisms are not enough to support “L4S in non-3GPP access”.

14) WT-CMCC, Interdigital, CATT-5.1: It’s better to further elaborate what kind of mobility enhancement
should be discussed in SA2 to avoid overlapping with RAN.

15) WT-CMCC, CATT-6/6.1/6.2: 1t’s not clear why spatial information has relationship with 3GPP network
layer thus should be removed. We are open on discussing digital identifier but prefer to move it to an
application layer related study, e.g. NG-RTC.

16) WT-CMCC, CATT-7: We support further enhancements on network exposure listed in this bullet to
enable coordination between network and services. The last bullet can be replaced by WT-Lenovo-1:”Study
analytics enhancements in order to optimise XRM services, e.g., leverage NWDAF analytics to determine
optimal PDU-set handling parameters.”

19 — vivo Mobile Communication Co.

Please find vivo’s view:

- WT-1, WT-3 and WT-8: It is difficult to support them before they are clearly clarified.
- WT-2 can be discussed in User Identity.

- WT-4 and WT-5 are IMS related, not required in XRM.

- WT-6, WT-9 and WT-10 should be included in rel19 but needs be reworded.

- WT-6 can consider WT-CMCC, CATT-1.1 for further refinement.

- WT-9 can consider WT-CMCC, CATT-1.1/1.2/1.3/1.4/1.5/1.6/2.1/2.2 & WT-vivo-2 for further refine-
ment.

- WT-7 neutral to include it in rel19.

Additionally, the following can be further included in rel19:
- WT-CMCC, CATT-5.1

11
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- WT-CMCC, CATT-2.2
- WTI-CMCC, CATT-7

20 — InterDigital

InterDigital prefers to include WT-1, WT-3, WT-6, WT-7, WT-8, WT-9, and WT-10. However, we also
think that the wording of these work tasks should be more specific and generally prefer the wording that
was proposed by CMCC and CATT.

We also think that WT-INTERDIGITAL-1 and WT-INTERDIGITAL-2 should be included.

Our preference is to move WT-2 to the study on user identities.

Our preference is to move WT-4 and WT-5 to the NRTC/IMS study.

21 — Charter Communications

WT-3, WT-7, WT-8, WT-9,
WT-Charter-1, WT-Charter-2,

WT-CableLabs-1 reworded as “Study extension of support for congestion level exposure from non-3GPP
access to PSA UPF, non-3GPP access congestion information exposure to AF, PDU Set based QoS han-
dling over non3GPP access, and integrated PDU Set handling of XRM traffic over 3GPP and non-3GPP
accesses.”

Response to QCOM Post #6:

- Agree that the Wi-Fi AP can indicate if congestion was experienced internally and can properly provide
the required L4S support (i.e., L4S marking).

- This WT should study the impact/benefit of 3GPP defined nodes such as N3IWF, TNGF/TWIF, & W-AGF
supporting L4S. For example, an N3IWF/TNGF/W-AGF deployment supports multiple Wi-Fi AP and as
a result may independently experience congestion and can provide similar capabilities as the gNB to the
5GC and applications.

- Agree to include in the WT to study the impact/benefit of L4S support for a non-3GPP network behind a
5G-RG.

- The main question is if 3GPP defined nodes other than a gNB can experience UP traffic congestion
and how should this get handled. L4S is a concept that allows for congestion reporting throughout the
network (i.e., E2E) where any node managing traffic queues can support L4S marking (i.e., access points
and intermediate routers throughout a network).

- Currently there has not been any mention of non-3GPP support for L4S in the specification. To maintain
a high level of QoE in a converged network deployment, L4S support is essential for non-3GPP access.

22 — Cisco Systems Belgium

Our interest is in XRM related enhancements (WT 6-10). Updates to the WT statements is needed as
proposed by several others.

WT-8: This should be removed, as it is not clear if 3GPP should be involved with transport
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WT-7: Should be generalized to Enhancements needed to support XRM over non-3GPP access (we also
think that L4S may be supported in the APs itself and may not require any 3GPP support.)

23 — Deutsche Telekom AG

We support

WT-CMCC, CATT-1, Ericsson-1,

WT-[CMCC, CATT-1.1,]Ericsson-1.1

WT-[CMCC, CATT-1.2,]Ericsson-1.2

WT-CMCC, CATT-2, Ericsson-2:

WT-[CMCC, CATT-2.1,]Ericsson-2.1:

WT-CMCC, CATT-2.2:

Samsung-WT-1: (but that should be studied as part of User Identities study)

24 — CableLabs

WT-3, WI-CMCC, CATT-2, WT-6, WTI-CMCC, CATT-1.4, WT-7, WT-CableLabs-1, WT-CMCC, In-
terdigital, CATT-4, WT-INTERDIGITAL-2/2.1/2.2, WT-8, WT-9, WT-CMCC, CATT-1/1.1/1.5/1.6, WT-
Charter-1/2

[To Qualcomm’s post #6]

- Similar to how NG-RAN uses dedicated QoS flows to separate L4S traffic from non-L4S traffic, a non-
3GPP node (like a cable modem or CMTYS) uses dedicated service flows for the same. These service flows
need to be configured in order to correctly classify incoming traffic to the corresponding service flows.
Configuration of such classifiers by the 5GC (i.e. mapping of the 5G QoS flows to cable service flows) are
necessary to integrate the non-3GPP L4S feature. Similarly, for trusted and untrusted accesses, mapping
of the 5G L4S QoS flows to proper DSCP values for end-to-end L4S handling needs to be studied.

- The W-AGF/TNGF/N3IWF could experience congestion and the SGC support to enable L4S marking on
these gateway/interworking functions needs to be studied.

- Also, extending support to non-3GPP access should include additional XRM features such as studying
how PDU set related QoS control mechanism can be extended into non-3GPP access, and the impact of
multipath (ATSSS) on L4S and PDU Set handling. Hence, WT-7 should have expanded scope (see WT-
CableLabs-1).

- Therefore, we feel that a more comprehensive study rather than under the umbrella of TEI19 is required
to incorporate these different aspects of non-3GPP in Rel-19.

Feedback Form 2: Can any of the Work Tasks above be com-
bined/merged?

1 — Meta USA

Overall, it is hard to say exactly which one can be combined without understanding how the WT heading
will be modified and also their associated subtasks. Anyway here is my view:
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WT-3 is merged into WT-1 with the overall heading as: (WT-1/3): 5G QoS enhancements for XR and media
services, including avatar communications

subtasks:

WT-CMCC, CATT-2.1: Study enhancements on traffic detection and QoS Flow mapping for mixed data
flows, e.g., audio, video, haptic streams, multiplexed in a single media flow;

WT-CMCC, CATT-2.4: Multi-modal service coordination transmission in local area. (e.g. avatar data,
video/audio, multiple data streams).

WT-CMCC, CATT-2.5: Fast and efficient resource adjustment to adapt to dynamic application require-
ments;

WT-CMCC, CATT-2.3: QoS handling enhancement for Tethered UE including general QoS control and
PDU set related QoS control.

WT-CMCC, CATT-2.7: QoS control coordination for UE-to-UE communication without server involve-
ment

WT-MTK-1.1: QoS enhancement for Mebile Metaverse-communications via side-link/tethered link.

WT-MTK-1.2: QoS enhancement to—€
representation-for rendering at the local/remote end

WT-6 and WT-9 is merged into WT-8 with the overall heading as: (WT-6/8/9): Transport level improve-
ments for XR, including PDU set based handling.

subtasks:

WT-6:XR enhancements to enable “inband” PDU Set identification on N6 for RTP streams with encrypted
RTP headers (continuation of Rel-18 XRM).

WT-Huawei-1: Support of more transporting protocols besides traditional RTP/SRTP for media transmis-
sion, e.g. Media over QUIC, RTP over QUIC;

WT-CMCC, CATT-2.2:E2E packet delay monitoring and guarantee including N6 delay, e.g. from PSA
UPF to edge application server.

WT-CMCC, CATT-3: Performance optimization in distributed task processing for split rendering. (Sup-
porting optimization for transmission path and server selection (e.g. N3, N9, N6), packet delay, bandwidth,
network assisted overload control, with considering computation resources in network node (e.g. UPF),
and/or N6 application server.)

WT-CMCC, CATT-1.2: PDU Set QoS handling enhancement (e.g. MDBY, Alternative PDU Set QoS,
PSDB handling, content ratio (for example with considering AL-FEC)).

WT-CMCC, CATT-1.5: PDU Set concept across multiple service flows within one PDU session or across
PDU sessions.

WT-CMCC, CATT-1.6 Enhancements to support PDU Set based QoS handling in uplink direction. (NOTE:
Whether the PDU set based QoS handling for uplink direction should be supported in Rel-18 or studied in
Rel-19 depending on the progress in RAN WGs.)

2 — Ericsson LM

We support that WTs 6, 8 and 9 are reshaped into 2 WTs, one on enhancements to PDU Set handling and
QoS handling as proposed by CMCC-CATT.
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3 — Motorola Mobile Com Technology

WTH#6, 8, 9 can be merged.
WT#10 and WT#3 merged into one WT.

4 - DOCOMO Communications Lab.
WT-OPPO-1: Merge with WT-CMCC, CATT-1.4

WT-OPPO-2: Merge with WT-CMCC, CATT-1.2

WT-Huawei-1: Merge with WT-CMCC, CATT-1.1

5 — MediaTek Inc.

Prefer to handle WT-4 & WT-5 in the IMS and NG_RTC topic.
Merge WT-6, WT-8 & WT-9 into a new WT-MTK-4 described in Feedback Form 3.

6 — Beijing Xiaomi Mobile Software
Merged WT#6 with WT-CMCC, CATT-1.

7 — Apple AB

WT-3 can be combined with WT-9
WT-6 and WT-8 may be combined.

8 — CableLabs
WT-6 and WT-9 can be combined as WI-CMCC, CATT-1

Feedback Form 3: Should any of the Work Tasks above be re-
worded? If so, propose the required rewording.

1 — China Mobile Com. Corporation

1) It is not clear what is the meaning of avatar communications, and metaverse service, this should be further
clarified. Otherwise it is not clear the impact for the network system. Current sentence is too general.
2)The bullet below should be moved into IMS related SID, and removed from XRM and metaverse dis-
cussion.

WT-4: Architecture enhancement for supporting IMS Data Channel without accompanying audio/video
media in an IMS session).
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WT-5: NRF support for IMS nodes the SBI between CSCF to AS and exposure service to 3rd party AF/AS

2 —Meta USA
In my opinion:
1. WT#S refers to WT#6 or any subtask related to N6. In other words, WT#6 is a subtask for WT#S.

2. The QoS aspect of WT#1, WT#3, WT#9 can be grouped as sub-tasks under a more generic WT name
task like QoS improvements for xR communications” but we probably can deal with this regrouping later.

3. For rewording of the WT, i propose to make it more generic like the following:
- WT#1-> 5G QoS enhancements for avatar communications.

- WT#3-> End2End QoS control for xR services (e.g., to support Mobile Metaverse) [comments: i am not
sure what is the meaning of end2end QoS control so i just want to move the “mobile metaverse” to E.g., to
allow more possible scenario to be accounted for during study phase]

3 — InterDigital

For WT-9, one enhancement that we think is important for PDU Set QoS Flow handling is to add support
for the case of UE-to-UE communication without an AS (i.e. via N6). Thus, we propose “WT-9: Enhance-
ments to PDU Set based QoS Flow handling including the case of UE-to-UE communication without an
AS (i.e. via N6).”

For WT-3, I am under the impression that enhancement is to somehow account for the delay between the
UPF and AS. Therefore, we would like to propose adding “WT-3: Enhancements for supporting End-to-
End QoS Control for Mobile Metaverse services in e2e manner. End-to-End includes the N6 path between
the UPF and AS.”

4 - CICT

For the XR traffic, espcially the H.264/H.265 video stream, there are lots of internet traffic available and
they meet the RFCs to delivey the video traffic. However, for the WT-1/2/3, it is still unclear for the traffic
characteristic of the vatar and metaverse. if the traffic of avatar are the same as the VR traffics, then the
WT-1 and WT-3 can be put into the sub-WT of WT-9.

5-0PPO

For WT-1, we understand that the QoS management part of WT-1 can be merged into WT-3, and then WT-
1 can be reworded to “ WT-1: Enhancements for supporting avatar communications including Transition
between video and avatar media considering UE capability, network condition”.

For WT-9, we suggest that it can be a more generic WT with a list of QoS handling related sub-WTs, and
for instance, the WT-9 can be reworded to ”"WT-9 Enhancements to PDU Set based QoS handling.”

6 — Charter Communications

In general, all WT may need rewording to clearly state the task and probably should include “study” as part
of the WT.
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WT-9 to include non-3GPP access. Possible to rephrase WT-9 as, Study enhancements to PDU Set based

QoS handling including support of ATSSS (i.e., 3GPP+non-3GPP, 3GPP+WLAN, 3GPP+3GPP+non-3GPP,
and 3GPP+3GPP+WLAN)

Agree with OPPO feedback for WT-9

Agree with Meta’s feedback bullets 1 & 2

Consider rewording of WT-6 as follows, “Enhancements to enable “inband” PDU Set identification on
reference points (e.g., N6, N3, etc.) for streams (e.g., RTP, etc.) with encrypted/unencrypted headers.” The
intent is to not limit PDU Set identification for a specific protocol or reference point.

7 — CableLabs

WT-7 should be reworded to - Extension of support for non-3GPP access.

(Since there are additional items like congestion level exposure from non-3GPP to PSA, non-3GPP access
congestion information exposure to AF, PDU Set based QoS handling over non-3GPP, and integrated han-
dling of XRM traffic (e.g. L4S, PDU Set) over 3GPP and non-3GPP accesses to be studied, in addition to
just extending it for L4S support.)

8 — vivo Mobile Communication Co.

WT-1: the concept of “avatar communications” and “avatar media” are lack of definition now.
- Whether “avatar communications” is a video call with digital character?
- Who is the provider of “avatar communications”: Operator’s IMS or 3rd party?

1) If “avatar communications” is provided by 3rd party, the motivation for 5G network to support transition
between video and avatar media is unclear.

2) If “avatar communications” is provided by IMS, should it be considered in other SID?

- Whether the meaning of “transition between video and avatar media” is “the transition between a video
with real human and a video with digital character”[]

It is difficult to reword WT-1 before above questions are clarified. Hope proponents provide more clarifi-
cation.

WT-20The current WT-2 is not complete, besides the study of Digital Identity is independent from XRM
- Q1: Where the Digital Identity comes from?

1) whether is issued by the 5G network[’]

2) If it is issued by 3rd party, why 5G network need to authenticate it?

- Why only study how authenticate it? The more basic feature needs to be supported before how authenti-
cation of digital Identity.

- Should SA3 lead the discussion of it?

It is difficult to reword WT-2 before above questions are clarified. Please proponents provide more clari-
fication.

WT-3[1WT-3 is not clear
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- Metaverse is a business symbol but not services, should avoid to use the term of “Metaverse services”

- End-to-End QoS Control is also unclear. The gap from the legacy QoS to support needs to be clarified
and justified firstly.

WT-4 and WT-5 are pure IMS specific, the relationship with XR/Metaverse is unclear.

WT-6: Request to reword it, e.g. “PDU Set identification for XR streams with encrypted headers”.

Because inband N6 header is more solution specific and should be avoided to be used. RTP is only one
scenario.

WT-8: Unclear what “Transport level improvements for XR” it is. It is difficult to consider support or not
before further clarification. Please proponents provide the exact improvement direction and examples.

WT-9: Request to reword it, e.g. “handling enhancements with consideration of PDU Set and PDU Set
based parameters (e.g. PDU Set QoS, PSI, etc).

And add sub-WTs, e.g. further enhancement for QoS flow mapping, PDU Set based parameters (e.g. PDU
Set QoS, PSI, etc), UL PDU Set handling, QoS Monitoring/QNC and exposure, Inter PDU set dependency,
etc.

Because rell8 definition for PDU Set is premature and does not overall consider all the scenarios and
features.

WT-10: Request to reword it, e.g. “Enhancements to multiple streams/flows coordination (e.g. additional
multiple QoS flows related information visible in RAN).

Because multiple modality is not sufficiently general to cover all the cases.

9 - DOCOMO Communications Lab.
WT-4, WT-5: To be moved to IMS and NG_RTC enhancements, they seem to be covered there already.

WT-8: further clarification is needed; e.g. is this about transport protocols, or transport network.

WT-9: further clarification is needed; what kind of enhancements.

10 - DOCOMO Communications Lab.

WT-CMCC, CATT-1.1: Each protocol requires extensions, should be precise what is in the scope. Media
transport over QUIC makes sense, other proposals need to be justified.

WT-CMCC, CATT-1.2: MDBYV and content ratio make sense. PSDB handling enhancement needs to be
clarified; (S2-2306753, CMCC): ’for R19, the method of handling PSDB when the maximum inter arrival
time is larger than PSDB should be studied.”. Should be "interval is shorter than PSDB”? Why this should
be supported?
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WT-CMCC, CATT-1.3: Unclear why End Marking should be per PDU Set?

Unclear what is ”the Start Indication of a random access”? Does it refer to RACH?

WT-CMCC, CATT-1.4: clarification is needed; What is the use case for this?

WT-CMCC, CATT-2.1: makes sense.

WT-CMCC, CATT-2.2: could be reworded: “adjustment of the SGS internal delays based on the measured
N6 delay (from UPF to the application server)”

WT-CMCC, CATT-2.3: unclear what is the problem related to the tethering; why multiple glasses behind
the 3GPP UE would use the same QoS Flow, assuming that XRM QoS features are used?

WT-CMCC, CATT-2.4: What is meant by Local area here?

WT-CMCC, CATT-2.5: what is the use case for this, is it e.g. video stream with P- and I-frames having
different size? In that case, it could be better to reword it to ”variable bit rate requirement”?

WT-CMCC, CATT-2.6: this makes sense.

WT-CMCC, CATT-2.7: The simplest approach is to let the UE to use the NEF QoS API?

WT-CMCC, CATT-3: Performance optimization in distributed task processing for split rendering:

Should be moved to Edge Computing Enhancement? Similar to EDGE WT#1.3: ”"WT#1.3: Local UPF and
EAS selection taking into account following information: EAS load, EAS Computing resource, Affinity
between different EASs, N6 Delay between the local PSA and EAS.”

WT-CMCC, Interdigital, CATT-5: is this for DAPS HO enhancements in RAN?

WT-CMCC, CATT-7: Network exposure: Enhancements of Traffic Characteristics information to NG-
RAN: What kind of enhancements?

WT-OPPO-1: Merge with WT-CMCC, CATT-1.4

WT-OPPO-2: Merge with WT-CMCC, CATT-1.2

WT-OPPO-3: There should be a clear example use case for this, what protocol, media etc requires this and
how it is used?

WT-Huawei-1: Merge with WT-CMCC, CATT-1.1
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WT-Huawei-2: Admission control and handover control cannot go across multiple UEs in different gNBs
(at least the solution is very complex). What is ”synchronization” here?

11 — Ericsson LM

WT-6: XR enhancements to enable “inband” PDU Set identification on N6 in a generic manner independent
of the used protocols (e.g., HTTP) including the case where the relevant information is subject to end-2-end
integrity protection or encryption (continuation of Rel-18 XRM).

12 — Qualcomm CDMA Technologies

WT-3 needs to be reworded as follows and moved into a separate Work Item: ”This Work Item is to define
potential QoS parameters, e.g. new standardized 5QI(s) corresponding to QoS requirements from SA1 in
TS 22.856, clause 7.2.”

WT-6 should be generalized as follows: "WT-6: XR enhancements to enable “inband” PDU Set identifi-
cation on N6 for XR streams with encrypted headers (continuation of Rel-18 XRM)”.

WT-9 needs to be reworded as follows: "WT-9: Study enhancements to the PDU Set based QoS Flow
handling to support more efficient and more reliable communication: extensions to PDU Set Integrated

Handling Indication, to Alternative QoS Profile; analyze the need for new QoS Parameters, e.g., Deadline
KPIL.”

13 — Motorola Mobile Com Technology

WTT to be reworded to study architecture enhancements to support XRM via non-3GPP accesses including
support of L4S and ATSSS.

14 - DOCOMO Communications Lab.

WT-CMCC, CATT-2.6: In general we support, but better to reword to ”’potential harmonization of proce-
dures for supporting XRM, TSC and TSN, as architecture is common already (addressing the comment
from Nokia)

15 — MediaTek Inc.

* WT-MTK-1 below is the rewording of WT-1 with associated subtasks WT-MTK-1.1 and WT-MTK-1.2
provided from clause 2.2. The modified text is intended to align with the delivery of XR multimedia
streaming described in SA4 TR 26.928r18 clause 5.5:

WT-MTK-1: Enhancements for supporting avatar-communications-inecluding Transition-between—videe
and-avatar-media-immersive 6DoF streaming and 3D object representation by considering UE capability,

network condition and QoS management.

WT-MTK-1.1: QoS enhancement for Mobile Metaverse communications via side-link/tethered link.

WT-MTK-1.2: QoS enhancement to distribute tracking (position/motion/pose/gesture), sensor and user
representation for rendering at the local/remote end.

* WI-MTK-2 below is the rewording of WT-2 with associated subtask WI-MTK-2.1 provided from clause
2.2
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WT-MTK-2: Enhancements for supporting Digital Identity Authentication including User authentication
for localized services and may include its exposure to AF.

WT-MTK-2.1: Authentication/authorization/subscription of mobile metaverse service on tethered devices.

* In WT-6, (S)RTP headers are not encrypted but are protected by an authentication tag, only the payload
is encrypted. Propose to merge WT-6, WT-8 & WT-9 into a new WT-MTK-4 based on the media centric
architecture in TR 26.928:

WT-MTK-4: Enhance PDU Set handling to support QoS-based transport of viewport-dependent streaming
(e.g., low-quality/no scene outside the viewport and high-quality scene located within viewport).

16 — Beijing Xiaomi Mobile Software

1. Several rewording proposals, as follows:

1) WT-9: Enhancements to PDU Set based QoS Flow handling. e.g. UL PDU set handling, PDU set
dependency, PDU set handling cross QoS flows, encrypted SDFs supporting;

2) WT-CMCC, CATT-2.4: Multi-modal service coordination transmission in local area. (e.g. video/audio,

multiple data streams);

3) WT-CMCC, CATT-2.5: Enhancement of QoS adustment to support the dynamic application requirement.
(e.g. codec type, media type, power consumption);

2. Additionally, several clarification comments for the WTs as follows:
1) WT-CMCC, CATT-2.1, about mixed data flows, whether it will mapping into multi-SDFs or multiplexed
in a single SDF, or both of them are in the scope?

2) WT-CMCC, CATT-2.2, about the E2E packet delay, whether E2E delay include the procedure time/delay
in the UE/AS? Or only the delay of DL and UL?

3) WT-CMCC, CATT-2.3, about the Ththered UE, whether the ththered UE is identified by the 3GPP or
not?

17 — Orange
WT-6 should be reworded as proposed by Ericsson.

18 — Samsung R&D Institute UK

With respects to the outcome of SA Workshop, we propose to reword WT-1 as following:
WT-1: Enhancements to support QoS management for avatar communication.

Note: Base on SA4 study progress on new QoS requirements to support of avatar communication.

With respects to the outcome of SA Workshop, we propose to reword WT-3 as following:

WT-3: Enhancements to support End-to-End QoS control for mobile metaverse services and media services
with XR devices. End-to-End includes between the tethered device and the UE, between the UE and the
UPF, and between the UPF and the AF over N6.

We also propose to add a sub-task within WT-3. Please see our suggestion [Samsung-WT-2] in Feedback
Form 4.
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19 — Apple AB

Rewording of WT-6. “in-band identification” on N6 and referring only to encrypted RTP are too restrictive
in our view. Should be reworded as "PDU Set identification for XR streams with end-to-end encryption*

20 — Charter Communications

Response to CL Post #7:
- Prefer to keep WT-7 original wording, but support CableLabs’ additional WT-CableLabs-1

Charter Post #6 amendment:

- Amending our original post #6 for WT-9 as follows: “Study enhancements to PDU Set based QoS
handling including support of ATSSS (e 3GPP+ron-3GPR3GPP+WEAN3GPP-3GPP+non3GPP and
3GPP3GPP-WEAN). The reason for the amendment is that WLAN & two 3GPP accesses are currently
not part of ATSSS.

2.2 Additional Work Tasks

As well as the initial set of Work Tasks in section 2.1 companies can request to add additional Work Tasks.
The naming of these additional Work Tasks should follow the format: WT-company name-# (eg
WT-Samsung-1) so that other participants can reference them.

Feedback Form 4: Are there any additional Work Tasks that
should be part of Rel-19?

1 — China Mobile Com. Corporation

Hi Devaki, all,

Current WTs is not complete, and lost many objectives which should be included in XRM Ph2 discussion
to complete the whole XRM feature.

I provide some additional WTs as below(the intention is to clarify the WTs), please include them, or use
them to further clarify the current WTs.

I suppose this is a start point of our WT discussion. And then we can further minimize the scope and finally
to fit into the 14TUs requirement.

WT#1: Enhancement for PDU Set handling:
WTH#1.1 Supporting more protocols besides RTP/SRTP, e.g. HTTP

WT#1.2: PDU Set QoS handling enhancement (e.g. MDBYV, Alternative PDU Set QoS, PSDB handling,
content ratio (for example with considering AL-FEC)).

WT#1.3: PDU Set information enhancement (e.g. timestamp in GTP-U header, Start Indication of a random
access, End Marking per PDU Set).

WT#1.4: Support QoS control of traffic based on encrypted protocol e.g. QUIC.(CMCC)
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WT#1.5: PDU Set concept across multiple service flows within one PDU session or across PDU sessions.
WT#1.6 Enhancements to support PDU Set based QoS handling in uplink direction

NOTE: Whether the PDU set based QoS handling for uplink direction should be supported in Rel-18 or
studied in Rel-19 depending on the progress in RAN WGs.

WT#2: QoS handling enhancement for XR and media service.

WT#2.1: Study enhancements on traffic detection and QoS Flow mapping for mixed data flows, e.g., audio,
video, haptic streams, multiplexed in a single media flow;

WT#2.2:E2E packet delay monitoring and guarantee including N6 delay, e.g. from PSA UPF to edge
application server.

WT#2.3: QoS handling enhancement for Tethered UE including general QoS control and PDU set related
QoS control.

WT#2.4: Multi-modal service coordination transmission in local area. (e.g. avatar data, video/audio,
multiple data streams).

WTH#2.5: Fast and efficient resource adjustment to adapt to dynamic application requirements;
WTH#2.6: Potential harmonization of architecture for supporting XRM, TSC and TSN.
WT#2.7: QoS control coordination for UE-to-UE communication without server involvement
WT#3: Performance optimization in distributed task processing for split rendering.

- Supporting optimization for transmission path and server selection (e.g. N3, N9, N6), packet delay,
bandwidth, network assisted overload control, with considering computation resource in network node
(e.g. UPF), and/or N6 application server.

WT#4: Further enhancement to support non-3GPP access.

WT#4.1: Whether and how to support L4S in non-3GPP access.

WT#4.2: Whether the PDU set related QoS control mechanism can be extended into non-3GPP access.
WT#5: Enhancement to support high mobility (handover)and large capacity of XR and media service.
WT#5.1: Supporting service continuity and performance in high mobility scenario.

WT#5.2: Capacity improvement considering e.g. supporting multicast and group-cast for XRM service,
or other method if needed.

WT#6: 5GS enhancement to support spatial information and digital asset information management.
WT#6.1: Supporting the spatial information management including:

- Storing and authorizing the access to the spatial information.

- UE may send the UE spatial information to the 5G network through signaling.

WTH#6.2: Supporting digital asset management, e.g. storage, digital identifier.

WT#7: Network exposure.

- Study fast and efficient information exchanges between 5G system and the application layer, including:
- Enhancements of Traffic Characteristics information to NG-RAN.

- Fast and efficient QoS notification to adapt to dynamic network status changes.(CMCC)

- Notification of XR user experience assessment.
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2 — Motorola Mobile Com Technology

Hello Devaki, all,

As part of SWS-230058, Lenovo also proposed to study how analytics from NWDAF can be enhanced to
optimise XRM services. Lenovo proposes the following additional work task:

WT-Lenovo-1: Study analytics enhancements in order to optimise XRM services, e.g., leverage NWDAF
analytics to determine optimal PDU-set handling parameters

Thanks

Dimitris

3 — InterDigital

We think that a work task that covers high mobility scenarios is needed (similar to CMCC’s WT#5). Below
we propose WT-INTERDIGITAL-1.

We also think that a work task that adds support for non-3GPP access is needed (similar to CMCC’s WT#4).
Below we propose WT-INTERDIGITAL-2.

4 - CICT

CATT and CMCC have together submitted the WTs in the last SA2 meeting, and CATT suport the new
WTs provided in CMCC proposal. and the current WTs in this document does not include the proposed
WTs.

5 — China Mobile Com. Corporation
Hi Devaki, all,

To follow Chairman’s guidance to clarify which WT from which company, I change the proposed WTs as
below, wich also considering the comment from CATT and Interdigital above to show their opinion.

WT-CMCC, CATT-1: Enhancement for PDU Set handling:
WT-CMCC, CATT-1.1 Supporting more protocols besides RTP/SRTP, e.g. HTTP

WT-CMCC, CATT-1.2: PDU Set QoS handling enhancement (e.g. MDBYV, Alternative PDU Set QoS,
PSDB handling, content ratio (for example with considering AL-FEC)).

WT-CMCC, CATT-1.3: PDU Set information enhancement (e.g. timestamp in GTP-U header, Start Indi-
cation of a random access, End Marking per PDU Set).

WT-CMCC, CATT-1.4: Support QoS control of traffic based on encrypted protocol e.g. QUIC.(CMCC)

WT-CMCC, CATT-1.5: PDU Set concept across multiple service flows within one PDU session or across
PDU sessions.

WT-CMCC, CATT-1.6 Enhancements to support PDU Set based QoS handling in uplink direction

NOTE: Whether the PDU set based QoS handling for uplink direction should be supported in Rel-18 or
studied in Rel-19 depending on the progress in RAN WGs.

WT-CMCC, CATT-2: QoS handling enhancement for XR and media service.
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WT-CMCC, CATT-2.1: Study enhancements on traffic detection and QoS Flow mapping for mixed data
flows, e.g., audio, video, haptic streams, multiplexed in a single media flow;

WT-CMCC, CATT-2.2:E2E packet delay monitoring and guarantee including N6 delay, e.g. from PSA
UPF to edge application server.

WT-CMCC, CATT-2.3: QoS handling enhancement for Tethered UE including general QoS control and
PDU set related QoS control.

WT-CMCC, CATT-2.4: Multi-modal service coordination transmission in local area. (e.g. avatar data,
video/audio, multiple data streams).

WT-CMCC, CATT-2.5: Fast and efficient resource adjustment to adapt to dynamic application require-
ments;

WT-CMCC, CATT-2.6: Potential harmonization of architecture for supporting XRM, TSC and TSN.

WT-CMCC, CATT-2.7: QoS control coordination for UE-to-UE communication without server involve-
ment

WT-CMCC, CATT-3: Performance optimization in distributed task processing for split rendering.

- Supporting optimization for transmission path and server selection (e.g. N3, N9, N6), packet delay,
bandwidth, network assisted overload control, with considering computation resource in network node
(e.g. UPF), and/or N6 application server.

WT-CMCC, Interdigital, CATT-4: Further enhancement to support non-3GPP access.
WT-CMCC, Interdigital, CATT-4.1: Whether and how to support L4S in non-3GPP access.

WT-CMCC, Interdigital, CATT-4.2: Whether the PDU set related QoS control mechanism can be extended
into non-3GPP access.

WT-CMCC, Interdigital, CATT-5: Enhancement to support high mobility (handover)and large capacity of
XR and media service.

WT-CMCC, Interdigital, CATT-5.1: Supporting service continuity and performance in high mobility sce-
nario.

WT-CMCC, Interdigital, CATT-5.2: Capacity improvement considering e.g. supporting multicast and
group-cast for XRM service, or other method if needed.

WT-CMCC, CATT-6: 5GS enhancement to support spatial information and digital asset information man-
agement.

WT-CMCC, CATT-6.1: Supporting the spatial information management including:

- Storing and authorizing the access to the spatial information.

- UE may send the UE spatial information to the 5G network through signaling.

WT-CMCC, CATT-6.2: Supporting digital asset management, e.g. storage, digital identifier.
WT-CMCC, CATT-7: Network exposure.

- Study fast and efficient information exchanges between 5G system and the application layer, including:
- Enhancements of Traffic Characteristics information to NG-RAN.

- Fast and efficient QoS notification to adapt to dynamic network status changes.(CMCC)

- Notification of XR user experience assessment.

25




https://nwm-trial.etsi.org/#/documents/8569



https://nwm-trial.etsi.org/#/documents/8569

6 — Philips International B.V.

Following the above mentioned structure proposed by CMCC, CATT and Interdigital, suggest to add the
following work task (which was mentioned in SWS-230059, but forgotten in the above lists):

WT-Philips-6.3: Control of avatar representation for metaverse services (e.g. based on subscription/user
identity).

Note that the above mentioned structure proposed by CMCC, CATT and Interdigital do not include anything
related to the original WT-1, WT-2 and WT-4 which was in the output of the workshop. We think WT-1
and WT-2 should be kept in the list, or put as subbullets in the structure proposed by CMCC, CATT and
Interdigital (e.g. the original WT-2 could be subbullet of WIT-CMCC,CATT-6). For WT-4, we assume this
will move to IMS/NG-RTC enhancements. If not, then we have several comments on it, hence this should
be clarified.

7 - OPPO
OPPO provides the following additional Work Tasks[]

- WT-OPPO-1: PDU Set based handling enhancement to support encrypted protocols.

- WT-OPPO-2: PDU Set based handling enhancement to address the scenario where the FEC methods
are applied.

- WT-OPPO-3: PDU Set based handling enhancement to support inter PDU Set dependency.

As stated in Feedback Form 3, we understand the above additional WTs could be the sub-WTs of WT-9.

8 — HUAWEI TECHNOLOGIES Co. Ltd.
Huawei supports CMCC’s comment that the original WTs are not completed. Also most WTs need clarifi-
cation and justification during the comment phase.
Besides CMCC'’s proposal, Huawei would like to add/revise the following WTs

WT-Huawei-1: Support of more transporting protocols besides traditional RTP/SRTP for media transmis-
sion, e.g. Media over QUIC, RTP over QUIC;

WT-Huawei-2: Support of Coordinated QoS handing for multi-modal service with multiple data flows, e.g.
joint admission control and handover control, synchronization;

9 — Samsung R&D Institute UK

Samsung-WT-1: Study how to authenticate digital identity of the user (e.g. digital representations including
avatar) with user information (e.g. user’s bio information including finger prints, facial image) in the UE
and how to forward the result of the user authentication to the SGC.

10 — vivo Mobile Communication Co.

vivo proposes the following additional WTs in rel19:

WT-vivo-1: Mobility, similar as CMCC’s WT#5, since we didn’t comprehensive consider the mobility
scenario for XRM features in rell8.
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WT-vivo-2: handling enhancements with consideration of PDU Set and PDU Set based parameters (e.g.
PDU Set QoS, PSI, etc). Similar as WT-9.

sub-WTs can be, e.g. further enhancement for PDU Set based parameters (e.g. PDU Set QoS, PSI, etc),
UL PDU Set handling, QoS Monitoring/QNC and exposure, Inter PDU set dependency, etc.

We also support to add CMCC’s WTs: #1.2, #1.4, #1.5, #1.6, #2.1, #2.2. Rewording can be further done
and #1.2, #1.4, #1.5, #1.6 can be the sub-WTs of WT-9.

11 — MediaTek Inc.

1) Add the following sub-WT to WT-1:
WT-MTK-1.1: QoS enhancement for Mobile Metaverse communications via side-link/tethered link.

WT-MTK-1.2: QoS enhancement to distribute tracking (position/motion/pose/gesture), sensor and user
representation for rendering at the local/remote end.

2) Add a sub-WT to WT-2 to control services offered at the tethered device:
WT-MTK-2.1: Authentication/authorization/subscription of mobile metaverse service on tethered device.
3) A new WT related to mobility:

WT-MTK-3: L4S enhancement with pre-emptive rate control at the capacity constrained cell edge.

12 — Nokia Germany
Add following new WTs:

1) Enhancements to better support applications that can dynamically adapt their traffic characteristics (in-
cluding periodicity, maximum burst size, PDU Set composition wrt. FEC or layered coding) and QoS
requirements depending on the network performance.

2) Enhancements to incorporate NWDAF analytics to optimize PDU Set QoS framework.

13 — Charter Communications

Any network node that manages user data traffic (i.e., queues and schedulers) could experience congestion
and an analysis on the benefit of extending support for L4S for intermediate 3GPP nodes that manage &
schedule UP traffic queues should be studied. (WT-Charter-1).

If 5GS was aware that the UE does not support L4S feedback, 5GS could provide benefits to network oper-
ators. For example, the network operator could benefit by enabling L4S exclusively for certain customers
or applications and/or dynamically allocate its network resources based on the capabilities of the devices
currently connected to the 5SGC. (WT-Charter-2).

14 — Charter Communications

Agree with WT-CMCC-4, WT-Interdigital-2, and WT-CATT-4.
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15 — CableLabs

WT-CableLabs-1: Study extension of support for congestion level exposure from non-3GPP access to PSA
UPF, non-3GPP access congestion information exposure to AF, PDU Set based QoS handling over non-
3GPP access, and integrated handling of XRM traffic (e.g. L4S, PDU Set) over 3GPP and non-3GPP
accesses.

16 — Ericsson LM
Hi,
We base our proposals below on the WTs proposed by China Mobile et al (as shown in brackets), where we
suggest some re-wording and also clarify the scope. We do not see need for additional WTs unless compa-

nies also suggest which should be removed. Adding additional WTs only will not aid to reach consensus
on Rel-19 content.

WT-[CMCC, CATT-1,]Ericsson-1: Enhancement for PDU Set handling:

WT-[CMCC, CATT-1.1,]Ericsson-1: enhancements to enable “inband” PDU Set identification on N6 in
a generic manner independent of the used protocols (e.g., HTTP) including the case where the relevant
information is subject to end-2-end integrity protection or encryption (continuation of Rel-18 XRM).

WT-[CMCC, CATT-1.2,]Ericsson-1.2: Study whether enhancements of PDU Set handling in the 5GS can
provide significant benefits on user QoE or/and network resource efficiency and if so, where possible
enhancements could be, e.g., additional PDU Set QoS parameters, additional PDU Set information.

WT-[CMCC, CATT-2,]Ericsson-2: QoS handling enhancements for XR and media service.

WT-[CMCC, CATT-2.1,]Ericsson-2.1: Study how to enhance the 5GS QoS framework to be able to support
QoS Flow mapping when different media flow types are multiplexed into a single data flow, more specifi-
cally to identify QUIC streams and provide differentiated QoS for different QUIC streams within the same
QUIC connection in a PDU session. Proposed solutions shall be based on IETF protocols or extension of
such protocols, if available in IETF.

WT-[CMCC, CATT-2.3,]Ericsson-2.2: Study how to identify media flows for Tethered UE including gen-
eral QoS handling.

WT-[CMCC, Interdigital, CATT-4,]Ericsson-3: Further enhancement to support non-3GPP access.
WT-[CMCC, Interdigital, CATT-4.1,]Ericsson-3.1: Whether and how to support L4S in non-3GPP access.

WT-[CMCC, Interdigital, CATT-4.2,]Ericsson-3.2: Whether the PDU set related QoS control mechanism
can be extended into non-3GPP access.

WT-[CMCC, CATT-7,]Ericsson-4: Network exposure. Study fast and efficient provisioning of Traffic
Characteristics information between the application layer and the 5GS.

17 — Nokia Germany
Hi all,

A few comments on the proposals above:
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1) WT-CMCC, CATT-1.1: We think that the sub-task should become more concrete with a set of protocols
to be addressed. Otherwise, the required effort might grow a lot. As proposed by DCM, too; media over
QUIC looks a good candidate. Further options are welcome as long as they are driven by concrete use
cases. Potentially, WT-6 could be absorbed here.

2) WT-CMCC, CATT-1.2: We would propose a rewording as the items in parenthesis are just examples
hence better to only mention couple of them: WT-CMCC, CATT 1.2 PDU Set QoS handhng enhancement
(e.g. MDBY, Alternative PDU Set QoS, etc. § a W

AL-EEC)).

3) Like in the previous sub-task same for WI-CMCC, CATT-1.3: PDU Set information enhancement (e.g.
timestamp-in-GTP-U-header, StartIndication-of arandem-aeeess, End Marking per PDU Set, etc.).

4) WT-CMCC, CATT-1.4 potentially could be merged to WI-CMCC, CATT-1.1.
5) We would remove WT-CMCC, CATT-1.5 as it is not clear how it could work and what value it adds.
6) We would propose to add under WT-CMCC, CATT-1 the following sub-tasks:

1. WT-CMCC, CATT-1, Nokia A: Better support for AF to provide information for 5GS to classify PDU
Sets.

2. WT-CMCC, CATT-1, Nokia B: Better support for layered media with base layer and many additional
temporal and/or spatial enhancement layers with inter-dependencies.

3. WT-CMCC, CATT-1, Nokia C: Provide feedback mechanisms to determine the effectiveness of PDU
Set based QoS handling so PDU Set detection and PDU Set QoS parameter settings can be optimized.

7) We would remove WT-CMCC, CATT-2.2 as it involves characteristics of the N6 domain (N6 delay)
which are out of 3GPP scope.

8) We would remove WT-CMCC, CATT-2.4 as we consider it already covered by status quo or previous
sub-tasks.

9) WT-CMCC, CATT-2.5 is generic. We would propose instead:

WT-CMCC, CATT-2, Nokia D: Enhancements to better support applications that can dynamically adapt
their traffic characteristics (including media type (e.g. video vs. avatar) periodicity, maximum burst size,
PDU Set composition wrt. FEC or layered coding) and QoS requirements depending on the network per-
formance.

10) We would remove WT-CMCC, CATT-2.6 as it implies different system architectures for XRM, TSC,
TSN. There is a single 5G System architecture supporting various features.

11) We would add "WT-CMCC, CATT-2, Nokia E: Leverage PDU Set QoS information for proper for-
warding treatment in the transport network.”, which clarifies WT-8.

12) We would remove WT-CMCC, CATT-3 as it should be handled in the EC SID.

14) For WT-CMCC, Interdigital, CATT-4 we would propose to prioritise cable and fixed access so that the
relevant effort is reduced and add a NOTE: Coordination with CableLabs and BBF might be needed for
achieving an E2E solution.

15) We would de-prioritize WT-CMCC, Interdigital, CATT-5 to reduce the effort.

16) We would agree with a new task on enhancing analytics to optimize XRM services like WT-Lenovo-1.

18 — LG Electronics France

The following WTs from CMCC, et al should be part of Rel-19:
- WT-CMCC, CATT-1.1
- WT-CMCC, CATT-1.2
- WT-CMCC, CATT-1.3
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- WI-CMCC, CATT-1.4
- WI-CMCC, CATT-1.5
- WI-CMCC, CATT-1.6
- WI-CMCC, CATT-2.2
- WI-CMCC, CATT-2.4

19 — China Telecommunications

Share the view that the original WTs is incomplete and we should use the structure proposed by CMCC
and CATT to continue the rewording.

Based on CMCC’s structure, the following WTs should be included in Rel-19:
WT#1.1, WT#1.2, WT#1.3, WT#1.4, WT#1.5, WT#1.6;

WT#2.1, WT#2.4, WT#2.5, WT#2.7,

WT#7

And some rewording suggestions are as following:

1OWT-CMCC, CATT-1.1: This subWT may be merged with WT#1.4 and rewording to “PDU Set Identi-
fication and QoS control for encrypted traffic”.

20WT-CMCC, CATT-1.2: The text “for example with considering AL-FEC” in the brackets may be left
out, it seems to be solution specific.

30OWT-CMCC, CATT-1.3: The text “Start Indication of a random access” , “End Marking per PDU Set”
in the brackets is unclear, need further clarification.

4T00WT-CMCC, CATT-2.4: Our understanding is that in Rel-18, multi-modal flows coordination focus on
the policy coordination between AF and PCF, and in Rel-19, whether and how to provide more parameters
to RAN to support traffic coordination needs to be studied. Additionally, the definition of “avatar data”
needs further clarification, whether the traffic characteristics of “avatar data” the same as audio, video,
haptic data? Therefore, we propose to rewording this subWT to:

“Enhancements to support multi-modal service (e.g. multi-modal flows coordination with additional QoS
parameters or QoS flow related information taken into consideration in RAN)”

SOWT-CMCC, CATT-2.5: This subWT may be merged to WT7 to avoid overlap, because these two all
refer to information exchange between the network and application.

20 — Samsung R&D Institute UK

The above ‘Samsung-WT-1" in Feedback Form 4 should be corrected as ‘WT-Samsung-1’. Sorry for this
mistake.

21 — Samsung R&D Institute UK

Samsung-WT-2 (can be included in WT-3): QoS control coordination among multiple flows with consid-
ering end-to-end QoS (including N6, tethered UEs, and UE-to-UE communication).
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22 — Charter Communications

Response to CL Post #15:

- Agree with this WT of studying non-3GPP support for XRM services in addition to L4S support. Possible
reword WT as follows “Study extension of support for congestion level exposure from non-3GPP access
to PSA UPF, non-3GPP access congestion information exposure to AF, PDU Set based QoS handling over
non3GPP access, and integrated PDU Set handling of XRM traffic over 3GPP and non-3GPP accesses.”

Feedback Form 5: If there are any additional Work Tasks re-
quired, describe them

1 — Meta USA

the ability to handle 5G QoS classification related to mutli-streamed protocol like QUIC (same as CMCC'’s
WTH#1.4). In general, i suppose this could be tied to moderator’s WT#9 but hard to tell.

2 — Motorola Mobile Com Technology

WT-Lenovo-1: The main focus of this work task is to identify how the existing analytics can be enhanced/re-
used or new analytics are needed to be defined to optimise the XRM service. For example, when the
PCF/AF determine PSDB can the PCF/AF use NWDAF analytics to make a more informed decision?

3 — InterDigital

TS 22.261 includes a requirement that states “The 5G system shall support service continuity for AR/VR to
support immersive user experience under high UE mobility.” In order to cover high mobility scenarios, we
would like to propose WT-INTERDIGITAL-1.

WT-INTERDIGITAL-1: “Enhancements to support high mobility scenarios.”

WT-INTERDIGITAL-1.1: “Enhancements for the case where the PSA UPF needs to change while the UE
is consuming XR services.”

WT-INTERDIGITAL-1.2: “Enhancements for the case where a handover event needs to occur while the
UE is consuming XR services.”

Some of the enhancements that were added to the 5G System in Rel-18 for XRM cannot be applied when the
UE uses non-3GPP access. We would like to address this in Rel-19 and proposed WT-INTERDIGITAL-2.

WT-INTERDIGITAL-2: “Enhancements to support consumption of XR services over non-3GPP access.”

WT-INTERDIGITAL-2.1: “Whether and how the PDU Set feature should be applied when non-3GPP
access is used.”

WT-INTERDIGITAL-2.2: “Whether and how the PDU Set feature should be applied when ATSSS is used.”

4 — Charter Communications

WT-Charter-1 Extension of support for L4S for intermediate 3GPP nodes that manage & schedule UP
traffic queues.
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WT-Charter-2 Study the use and benefit of UE L4S explicit capability indication.
WT-CMCC & WT-CATT-7 propose to include to study if there is any impact to N3IWF/TNGF.
Also support WT-INTERDIGITAL-2.

5 — CableLabs

Extend XRM support via non-3GPP accesses (trusted, untrusted, wireline)

3 Dependencies

These feedback forms will help define the dependencies between Work Tasks, dependencies of Work Tasks on
other Working Groups (SA, RAN or CT), and dependencies on other potential SA2 Rel-19 SIDs and WIDs.
The Work Tasks can be from the list in section 2.1, or any additional Work Tasks identified in the feedback in
section 2.2.

Feedback Form 6: Describe the dependencies that any of the
Work Tasks have on other 3GPP Working Groups

1 — Qualcomm CDMA Technologies

WT-6 has dependencies on SA3 and SA4.
WT-7 has dependencies on BBF.
WT-9 may have dependencies on RAN WGs (RAN2 and RAN3).

2 — LG Electronics France

The following WTs have RAN dependency.
- WT-CMCC, CATT-1.2
- WT-CMCC, CATT-1.3
- WT-CMCC, CATT-1.4
- WT-CMCC, CATT-1.6
- WT-CMCC, CATT-2.4

3 — Beijing Xiaomi Mobile Software

WT-1 has dependencies with SA4.

WT-2 has dependencies with SA3.

WT-6 has dependencies with SA3 and SA4.

WT-9 may have dependencies on RAN2, RAN3 and SA4.
WT-10 may have dependencies on RAN.
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4 — Samsung R&D Institute UK

[Samsung] WT-1, WT-2, and WT-3 have dependencies on SA1 (Metaverse), and SA4 (Avatar communi-
cations).

5 — Samsung R&D Institute UK
WT-1, WT-2, and WT-3 have dependencies on SA1 (Metaverse), and SA4 (Avatar communications).

6 — Apple AB
WT-1 has dependency on SA4 work.

7 — InterDigital

WT-1 may have SA4 dependency.

WT-2 may have SA3 dependency.

WT-6 may have SA3 and SA4 dependency.

WT-9 may have SA4, RAN2, and RAN3 dependency.

WT-9 may have RAN3 dependency.

WT-INTERDIGITAL-1 may have RAN2 or RAN3 dependency.
WT-INTERDIGITAL-2 may have RAN3 dependency.

Feedback Form 7: Describe dependencies between the Work
Tasks

Feedback Form 8: Describe any dependencies on potential
work/study items that might be created as a result of the other
Q3 moderated discussions.

1 — InterDigital

We think that this WT is covered by the study proposal on user identities: “WT-2: Enhancements for
supporting Digital Identity Authentication including User authentication and its exposure to AF.”

Also, CMCC’s proposed WT#6.2 “Supporting digital asset management, e.g. storage, digital identifier”
could be covered in the study proposal on user identities. This topic at least depends on the study proposal
on user identities.
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2 — China Mobile Com. Corporation

The potential overlapping between XRM Ph2 and Metaverse(digital identifier) and user identities should
be further discussed. It is clear that we do not need to start the same study in two SIDs. It is suggested an
offline email discussion or CC can be held to solve this problem ASAP.

3-OPPO

It is still unclear whether the WT-2 (Digital Identity) is the same/similar to the potential work/study items
related to “User Identities”. The justification in “User Identity” SID described three scenarios as below,
however it is unsure whether and how much the scenarios possibly covered what Metaverse needs.

Uses cases are thoroughly discussed in TR 22.904 and include:
- One or more users (i.e., humans) sharing one UE,
- One or more users (i.e., devices) behind one gateway UE, and

- Once ore more users (i.e., gaming applications) running on the same UE and each treated as a different
user.

4 — vivo Mobile Communication Co.

Share the view about the potential dependency between WT-2 and the Item of User Identity.

5 — Qualcomm CDMA Technologies

As pointed out above, WT-4/5 are already part of another MED and should be removed from this MED.

6 — LG Electronics France

WT-2 can be discussed under ”User Identities”.
WT-4 and WT-5 can be discussed under ”IMS and NG_RTC enhancements”.

7 — Beijing Xiaomi Mobile Software

1) WT-2, should be moved to the “User identities + identification of device behind RG/AP”;
2) WT-4 and WT-5, should be removed to ”IMS and NG_RTC enhancements”.

8 — Beijing Xiaomi Mobile Software

3) WT-CMCC, CATT-3, is proposed to remove to “Edge Computing Enhancements” for discussion in
Rel-19.

9 — Samsung R&D Institute UK

WT-4 and WT-5 may have dependencies on IMS/NG-RTC enhancement study item unless it is not removed
from this study item.
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10 — Apple AB

WT-2, if it continues in this study item, may have dependency on user identities study item.

11 - VODAFONE Group Plc

WT-2 is clearly related to User Identities study, if not clashing directly. WT-2 should be part of Identities
study

WT-4 and WT-5 are NG-RTC related and should be handled under that study

4 Partitioning

These questions will help determine whether there is one, or more than one, Study Item, Work Item or TEI-19
item to be created from these Work Tasks.

Feedback Form 9: Should there be more than one SID, WID
or TEI-19 item created based on the Work Tasks?

1 — Qualcomm CDMA Technologies

In our view, this MED should have the following outcome:
- One SID on further enhancements for XRM (WT-6 and WT-9).

- One TEI-19 WID on analysing the need of new standardized 5QIs characteristics combinations for Mobile
Metaverse (WT-3).

- One TEI-19 WID to cover WT-7 (L4S support for a non-3GPP network behind a 5G-RG).

2 — LG Electronics France

No, one SID is sufficient.

3 - HUAWEI TECHNOLOGIES Co. Ltd.

One SID is sufficient after moving application layer items to NG-RTC SID, and EC related items to EC
SID.

4 — China Mobile Com. Corporation

Two SIDs: one SID for XRM related enhancement and general QoS/delay method enhancement, and one
for Metaverse related topic e.g. Avatar service transmission and digital asset identifier management
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5 — InterDigital

One SID is sufficient. However, we also think that WT-2 should be moved a user identity study. Also, we
think that WT-4 and WT-5 should be moved to the NRTC/IMS study.

6 — Cisco Systems Belgium

We also support China Mobile, two SIDs, (1) one for XRM related enhancements and (2) another one for
Metaverse (mostly IMS related).

7 — Charter Communications

Response to QCOM Post #1:
- Prefer to change wording and not limit to behind a 5G-RG. Prefer Charter or CableLabs added WT(s).

- L4S support for non-3GPP access requires a study to understand the overall impact to 5GS and cannot be
handled as part of TEI-19 mini WID, therefore we prefer that WT-7 is part of the XRM/Metaverse SID.

8 — VODAFONE Group Plc

The 14S support for non-3gpp should be better split from XRM enh. Non-3GPP access have always required
input from other fora

Feedback Form 10: If the answer to the above question is yes,
describe how the Work Tasks should be partitioned into differ-
ent items.

1 — Qualcomm CDMA Technologies

- FS_XRM_enhancements WID: WT-6 and WT-9
- TEI-19 WID: WT-3 (as reworded in Form 3)
- TEI-19 WID to cover WT-7 (L4S support for a non-3GPP network behind a 5G-RG)

Summary from the Q3 discussions

Following is a summary and way forward proposal based on NWM discussion for XR study item
proposal in Rel-19:

Section 2.1:

Originally proposed WTs:

The initial set of Work Tasks for discussion, based on the input to the workshop and SP-230759 are as follows:
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WT-1: Enhancements for supporting avatar communications including Transition between video and avatar
media considering UE capability, network condition and QoS management.

WT-2: Enhancements for supporting Digital Identity Authentication including User authentication and its
exposure to AF.
WT-3: Enhancements for supporting End-to-End QoS Control for Mobile Metaverse services in e2e manner.

WT-4: Architecture enhancement for supporting IMS Data Channel without accompanying audio/video media
in an IMS session).

WT-5: NRF support for IMS nodes the SBI between CSCF to AS and exposure service to 3rd party AF/AS

WT-6: XR enhancements to enable “inband” PDU Set identification on N6 for RTP streams with encrypted
RTP headers (continuation of Rel-18 XRM).

WT-7: Extension of support for L4S for non-3GPP access.
WT-8: Transport level improvements for XR.
WT-9: Enhancements to PDU Set based QoS Flow handling.

WT-10: Enhancements to Multi-modal services (e.g. additional multiple modality related information visible
in RAN)

Feedback Form 1:

Which of the above Work Tasks should be in scope of Rel-19?

24 companies have proposed their views regarding Rel-19 scope based on originally proposed WTs.
Following is a high level summary, specific feedback can be found in the feedback form answers directly.

e WT#1 — around 8 companies have indicated explicit support for this WT but some have proposed to
re-formulate the WT description. Some companies have indicated that this is not needed.

o WT#2 — Many companies have proposed that this WT#2 should be moved to user identities SID.

e WT#3 — Around 10 companies have indicated support for this WT but some have also proposed to
re-formulate the WT description. Some companies have indicated that this is not needed.

o WT#4 - Many companies have proposed that this WT#4 should be moved to IMS and NG_RTC SID.
o WT#5 - Many companies have proposed that this WT#5 should be moved to IMS and NG _RTC SID.

o WT#6 — Around 17 companies have indicated support for this WT. Some companies have also proposed
to re-formulate this WT and supported the modified version.

o WT#7 — Around 13 companies have indicated support for this WT. Some companies have also proposed
to re-formulate this WT and supported the modified version.
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o WT#8 — Around 12 companies have indicated support for this WT. Some companies have also proposed
to re-formulate this WT and supported the modified version.

o WT#9 — Around 16 companies have indicated support for this WT. Some companies have also proposed
to re-formulate this WT and supported the modified version.

e WT#10 — Around 10 companies have indicated support for this WT. Some companies have also
indicated that this WT is not needed.

Moderator proposal #1:
e [t is proposed to remove WT#2, WT#4, WT#5 from this SID. It is also proposed to consider other WTs

based on the re-wording (and merge) proposed by companies as part of answers to feedback forms 2/3/4.

Feedback Form 2:

Can any of the Work Tasks above be combined/merged?

8 companies have proposed different ways to merge WTs and define new sub WTs.

Feedback Form 3:

Should any of the Work Tasks above be reworded? If so, propose the required rewording.

20 companies have provided extensive feedback related to re-wording proposal.Refer to Feedback Form 3
directly for the additional work tasks proposed.

Section 2.2:

Feedback Form 4:

Are there any additional Work Tasks that should be part of Rel-19?

24 companies have proposed additional work tasks and extensive feedback. Refer to Feedback Form 4 directly
for the additional work tasks proposed.
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Moderator proposal #2:

Following is Moderator summary of the work tasks based on the proposal by majority of the companies. It
must be noted that this proposal is a starting point for further discussion. It needs to be determined whether we
have consensus for the WTs below:

1) Enhancement for PDU Set handling. (originally WT#9, #6).

1.1 PDU Set QoS handling enhancement.

1.2 PDU Set information enhancement (including information provided by the AF).

1.3 Support QoS control and PDU Set identification for XR stream with e2e encryption or integrity protection.

a) Enhancements to support PDU Set based QoS handling in uplink direction.

2) QoS handling enhancement for XR and media service. (originally WT#1, WT#3).

1) Study enhancements on traffic detection and QoS Flow mapping for mixed data flows.

ii) QoS Enhancements for supporting immersive 6DoF streaming and 3D object representation
by considering UE capability, network condition and QoS management.

iii) Enhancements to better support XR services considering dynamic change in traffic pattern
(e.g. periodicity, maximum burst size), including information provided by AF.

iv) Study how to identify traffic flows and study QoS handling enhancement for Tethered UE.

v) Study QoS enhancement for rendering at the local / remote end, view port-dependent
streaming (e.g., low-quality/no scene outside the viewport and high-quality scene located
within viewport).

3) Leverage PDU Set QoS information for proper forwarding treatment in the transport network. (originally
WTH#S).

4) Further enhancement to support XR based on non-3GPP access. (originally WT#7)

4.1 Whether and how to support L4S in non-3GPP access.

4.2 Whether the PDU set related QoS control mechanism can be extended into non-3GPP access.
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5) Enhancements to support Multi-Modal services. (originally WT#10).

6) Study leveraging NWDAF analytics enhancements in order to optimize support for XRM services (new

WT).

7) Network exposure. Study fast and efficient provisioning of Traffic characteristics information between the

application layer and the 5GS. (new WT).

Note: XR Study should ensure harmonization of procedures for supporting XRM, TSC and TSN.

Feedback Form 5:

If there are any additional Work Tasks required, describe them

Table

1:

1 Meta USA

the ability to handle 5G QoS classification related

to multi-streamed protocol like QUIC (same as
CMCC’s WT#1.4).

2 Motorola Mobile Com Technology

The main focus of this work task is to identify how
the existing analytics can be enhanced/reused or new
analytics are needed to be defined to optimize the
XRM service. For example, when the PCF/AF deter-
mine PSDB can the PCF/AF use NWDAF analytics
to make a more informed decision?
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3 InterDigital WT-INTERDIGITAL-1: “Enhancements to support
high mobility scenarios.”

WT-INTERDIGITAL-1.1: “Enhancements for the
case where the PSA UPF needs to change while the
UE is consuming XR services.”
WT-INTERDIGITAL-1.2: “Enhancements for the
case where a handover event needs to occur while
the UE is consuming XR services.”
WT-INTERDIGITAL-2: “Enhancements to support
consumption of XR services over non-3GPP access.”
WT-INTERDIGITAL-2.1: “Whether and how the
PDU Set feature should be applied when non-3GPP
access is used.”

WT-INTERDIGITAL-2.2: “Whether and how the
PDU Set feature should be applied when ATSSS is
used.”

4 Charter Communications WT-Charter-1 Extension of support for L4S for in-
termediate 3GPP nodes that manage & schedule UP
traffic queues.

WT-Charter-2 Study the use and benefit of UE L4S
explicit capability indication.

WT-CMCC & WT-CATT-7 propose to include to
study if there is any impact to N3AIWF/TNGF.

Also support WI-INTERDIGITAL-2.

5 CableLabs Extend XRM support via non-3GPP accesses
(trusted, untrusted, wireline)

Moderator proposal #3:

Based on significant support for XRM support via non-3GPP access, it is proposed to consider this as a
dedicated WT as part of XRM SID in Rel-19. Meta proposal to support encrypted XR traffic is also supported
by a significant majority (as can be seen in the answers to other feedback forms) thus it is proposed to continue
to consider this as part of XRM SID in Rel-19. Motorola proposal for considering new analytics is also
supported by many companies as part of their response to other feedback forms thus it is proposed to consider
this as part of XRM SID in Rel-19.

Section 3:

Feedback Form 6:
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Describe the dependencies that any of the Work Tasks have on other 3GPP Working Groups:

e 6 companies have commented related to dependencies.
e Dependencies have been identified for other 3GPP WGs: RAN2, RAN3, SA3, SA4.

e Dependencies have been identified for other SDOs: BBF.

Feedback Form 7:

Describe dependencies between the Work Tasks:

e None commented.

Feedback Form 8:

Describe any dependencies on potential work/study items that might be created as a result of the other
Q3 moderated discussions:

e 11 companies have commented related to this feedback form.

e It has been identified that originally proposed WT#2 should be moved to “User identities +
identification of device behind RG/AP”.

o [t has also been identified that originally proposed WT#4, WT#5 should be moved to “IMS and
NG_RTC enhancements”.

E

e Also, CMCC'’s proposed WT#6.2 “Supporting digital asset management, e.g. storage, digital identifier’
could be covered in the study proposal on user identities. This topic at least depends on the study
proposal on user identities. It has also been proposed that WT-CMCC, CATT-3, should be moved to
“Edge Computing Enhancements” for discussion in Rel-19.

Moderator proposal #1 covers the input for this feedback form.

Section 4:
Feedback Form 9:

Should there be more than one SID, WID or TEI-19 item created based on the Work Tasks?

e 8 companies have commented as follows:
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o One SID - LG, Huawei, Qualcomm, Interdigital.

o Two SIDs — CMCC, Cisco.

e In addition, Qualcomm proposed WT-3 and WT-7 can be independently covered by TEI-19 while WT-6
and WT-9 must be covered by XRM SID. Charter has also responded to Qualcomm commented and
indicated why WT#7 must be part of the XRM SID and not considered as TEI-19.

¢ Interdigital also commented WT-2 should be moved a user identity study. Also, indicated that WT-4 and
WT-5 should be moved to the NRTC/IMS study.

o Vodafone also commented that L4S support for non-3gpp should be better split from XRM enh. as
non-3GPP access have always required input from other fora.

e Note that it can also be assumed that companies (who did not explicitly comment) assume one SID is
sufficient (as companies were expected to answer this question only if they believe there is a need for
more than one SID).

Moderator proposal #4:

Moderator proposes to go with a single SID with agreeable objectives for XR services in Rel-19.

Feedback Form 10:

If the answer to the above question is yes, describe how the Work Tasks should be partitioned into
different items:

e Only one company has commented for this question.

e Qualcomm proposed WT-3 and WT-7 can be independently covered by TEI-19 while WT-6 and WT-9
must be covered by XRM SID. No other company has commented.

Moderator proposal #4 covers the input for this feedback form.

Proposed Objectives for XR Study item:
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1) Enhancement for PDU Set handling. (originally WT#9, #6).
1.1 PDU Set QoS handling enhancement.
1.2 PDU Set information enhancement (including information provided by the AF).

1.3 Support QoS control and PDU Set identification for XR stream with e2e encryption or integrity protection.

a) Enhancements to support PDU Set based QoS handling in uplink direction.

2) QoS handling enhancement for XR and media service. (originally WT#1, WT#3).

1) Study enhancements on traffic detection and QoS Flow mapping for mixed data flows.

ii) QoS Enhancements for supporting immersive 6DoF streaming and 3D object representation
by considering UE capability, network condition and QoS management.

iii) Enhancements to better support XR services considering dynamic change in traffic pattern
(e.g. periodicity, maximum burst size), including information provided by AF.

iv) Study how to identify traffic flows and study QoS handling enhancement for Tethered UE.

v) Study QoS enhancement for rendering at the local / remote end, view port-dependent
streaming (e.g., low-quality/no scene outside the viewport and high-quality scene located
within viewport).

3) Leverage PDU Set QoS information for proper forwarding treatment in the transport network. (originally
WTH#3).

4) Further enhancement to support XR based on non-3GPP access. (originally WT#7)

4.1 Whether and how to support L4S in non-3GPP access.

4.2 Whether the PDU set related QoS control mechanism can be extended into non-3GPP access.

5) Enhancements to support Multi-Modal services. (originally WT#10).
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6) Study leveraging NWDAF analytics enhancements in order to optimize support for XRM services (new
WT).

7) Network exposure. Study fast and efficient provisioning of Traffic characteristics information between the
application layer and the 5GS. (new WT).

Note: XR Study should ensure harmonization of procedures for supporting XRM, TSC and TSN.

Next Step proposed:

Above proposed objectives serve as a starting point for further discussion. It needs to be discussed further to
reach consensus for the WTs to be included in the XR Study Item for Rel-19.
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