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1.	Discussion
The main objective of KI#1 of TR 23.700-60 reads as follows:
The objective of this Key Issue is to study how to enhance 5GS to better support the coordinated delivery of application traffic streams that are related to each other and belong to a single UE. In particular, this key issue will study:
-	Whether and how to enable, for a single UE, policy enhancements for delivering related tactile and multi-modal data (e.g. audio, video and haptic data related to a specific time) for an application to the user at a similar time (e.g. QoS policy coordination).	
-	Potential enhancements to policy control to support coordination handling at the application.
-	Whether and how interaction between AF and 5GS is performed for application synchronization and QoS policy coordination between multiple QoS flows of a single UE.
KI#2 has the same objective applied to multiple UEs rather than a single UE.
The synchronization thresholds requirements for XRM/TACMM multi-modality traffic are summarized in Table 6.43.1-1 of TS 22.261:
Table 1-1: Table 6.43.1-1 of TS 22.261
	Media components
	synchronization threshold (note 1)

	audio-tactile
	audio delay:
50 ms
	tactile delay:
25 ms

	visual-tactile
	visual delay:
15 ms
	tactile delay:
50 ms

	NOTE 1:  for each media component, “delay” refers to the case where that media component is delayed compared to the other.



Observation 1: XRM traffic requires synchronization thresholds in the order of 15-50ms between the different media components.
There are already existing solutions at higher/application layer that can address this problem.
An example is the IMS (IP Multimedia Subsystem) media synchronization mechanism defined by SA4 in TS 26.114:
[bookmark: _Toc26369288][bookmark: _Toc36227170][bookmark: _Toc36228185][bookmark: _Toc36228812][bookmark: _Toc68847131][bookmark: _Toc74611066][bookmark: _Toc75566345][bookmark: _Toc89789896][bookmark: _Toc89963040]7.5.3	Media synchronization
[bookmark: _Toc26369289][bookmark: _Toc36227171][bookmark: _Toc36228186][bookmark: _Toc36228813][bookmark: _Toc68847132][bookmark: _Toc74611067][bookmark: _Toc75566346][bookmark: _Toc89789897][bookmark: _Toc89963041]7.5.3.1	General
RTCP SR shall be used for media synchronization by setting the NTP and RTP timestamps according to RFC 3550 [9]. To enable quick media synchronization when a new media component is added, or an MTSI session is initiated, the RTP sender should send RTCP Sender Reports for all newly started media components as early as possible.
NOTE:	An MTSI sender can signal in SDP that no synchronization between media components is required. See clause 6.2.6 and clause A.7.
In IMS the control plane signalling between UEs via the Control Session Control Functions (CSCF) located in the IMS CN is exchanged using the Session Initiation Protocol (SIP, see RFC 3261), the Session Description Protocol (SDP, see RFC 8866). As it can be seen by the excerpt above, the synchronization for IMS media over the user plane is based on the usage of the Real-time Transport Protocol (RTP)/Real-time Transport Control Protocol (RTCP) defined by IETF in RFC 3550. RTCP allows to synchronize media flows based on clock walls defined in  NTP (Network Time Protocol, see RFC 5905) and on the RTP timestamps. The NTP timestamp is 64bit long and 32 bits are used to describe fractions of seconds. The RTP timestamp clock's resolution " MUST be sufficient for the desired synchronization accuracy and for measuring packet arrival jitter (one tick per video frame is typically not sufficient)."
Observation 2: the resolution of the timestamps used to RTCP media synchronization is enough to address the TACMM synchronization requirements for multi-modality applications.
Observation 3: the existing 3GPP defined application based (IMS) media-synchronization meets the requirements for TACMM synchronization for multi-modality applications.
Notice that similar media synchronization mechanisms to the one described in TS 26.114 are used in non-3GPP applications such as webRTC.
Observation 3: there exist also non-3GPP mechanisms that enable media-synchronization at application layer.
Finally, TS 26.114 already defined the ‘3gpp_sync_info’ based on the usage of the SDP Grouping Framework (see RFC 5888), in particular:
-	mid-attribute (Media Stream Identification attribute) which is used to uniquely identify media streams within a session established with SDP
-	FID (Flow Identification) which is used to identify media flows. A media flow consists of a single media instance, e.g., an audio stream or a video stream as well as a single whiteboard or shared application group.  When using RTP, a media flow comprises one or more RTP sessions.
These pieces of information can be used (within 3GPP but also with other transport networks) to tell the decoder (in the UE) that, e.g., audio and videos flows of the same media need to be synchronized. 
The QoS parameter mapping functions at PCF (TS 29.513 clause 7.3.3) can be used to map QoS requirements onto PCC rules that can mandate the use of, e.g., the same or similar PDB values to QoS flows associated to multi-modality traffic. In this way, the synchronization between the QoS flows of multi-modality traffic can be further optimized. Such mechanism is already applicable to 3GPP and non-3GPP access (see Table 1-2 below).
Table 1-2: Excerpt of Table 7.3.3-1 of TS 29.513: Rules for derivation of the Maximum Authorized Data Rates, Authorized Guaranteed Data Rates, Maximum Authorized QoS Class and other authorized QoS parameters per service data flow or bidirectional combination of service data flows in the PCF
	Authorized 5G QoS Identifier (5QI)
(see NOTE 1, 2, 3, 7 ,12, 14 and 17)
	IF an operator special policy exists THEN
 5QI:= as defined by operator specific algorithm; (NOTE 18)
ELSE IF mpsId attribute demands MPS specific QoS Class handling THEN
 5QI:= as defined by MPS specific algorithm (NOTE 11);
ELSE IF mcsId attribute demands MCS specific QoS Class handling THEN
 5QI:= as defined by MCS specific algorithm (NOTE 13);
ELSE IF AF Application Identifier demands application specific QoS Class
 handling THEN
 5QI:= as defined by application specific algorithm;
ELSE IF flusId attribute demands specific QoS Class handling THEN
 5QI:= as defined by specific algorithm; (NOTE 15)
ELSE IF codecs attribute of MediaComponent data type provides Codec
 information for a codec that is supported by a specific algorithm THEN
 5QI:= as defined by specific algorithm; (NOTE 5)
ELSE IF the qosReference attribute of MediaComponent data type corresponds to a pre-defined QoS information set THEN
 5QI:= as configured by operator;
ELSE
 /* The following 5QI derivation is an example of how to obtain the 5QI
   values in a 5GS network */
 IF the medType attribute of MediaComponent data type is present THEN
  CASE medType value OF
   “audio”:    5QI := 1;
   “video”:    5QI := 2;
   “application”: 5QI := 1 OR 2;
   OTHERWISE:   5QI := 9; /*e.g. for TCP-based generic traffic */
  END;
 ENDIF;
ENDIF; 


	Authorized Packet Delay Budget (PDB) for Alternative QoS parameter Sets
	IF the altSerReqs attribute of MediaComponent data type corresponds to a list of pre-defined QoS information set THEN for each pre-defined QoS information set:
 PDB:= as configured by operator; (NOTE 16)


	Authorized Packet Error Rate (PER) for Alternative QoS parameter Sets
	IF the altSerReqs attribute of MediaComponent data type corresponds to a list of pre-defined QoS information set THEN for each pre-defined QoS information set:
 PER:= as configured by operator; (NOTE 16)


	NOTE 1:	The 5QI assigned to a RTCP IP flow is the same as for the corresponding RTP media IP flow.
NOTE 2:	When audio or video IP flow(s) are removed from a session, the 5QI shall keep the originally assigned value.
NOTE 3:	When audio or video IP flow(s) are added to a session, the PCF shall derive the 5QI taking into account the already existing media IP flow(s) within the session.
NOTE 4:	The encoding of the service information is defined in 3GPP TS 29.514 [10].
NOTE 5:	3GPP TS 26.234 [19], 3GPP TS 26.114 [14], 3GPP2 C.S0046 [20], and 3GPP2 C.S0055 [21] contain examples of QoS parameters for codecs of interest. The support of any codec specific algorithm in the PCF is optional.
NOTE 6:	Authorized Guaranteed Data Rate DL and UL shall not be derived for non-GBR 5QI values.
NOTE 7:	Recommended 5QI values for standardised 5QI characteristics are shown in table 5.7.4-1 in 3GPP TS 23.501 [2].
NOTE 8:	The PCF may be configured with operator specific preconditions for setting the Authorized Guaranteed Data Rate lower than the corresponding Maximum Authorized Data Rate.
NOTE 9:	For certain services (e.g. DASH services according to 3GPP TS 26.247 [17]), the AF may also provide a minimum required bandwidth so that the PCF can derive an Authorized Guaranteed Data Rate lower than the Maximum Authorized Data Rate.
NOTE 10:	The PCF shall assign an Authorized Guaranteed Data Rate UL/DL value within the limit supported by the serving network.
NOTE 11:	The MPS specific algorithm shall consider various inputs, including the received mpsId and resPrio attributes, for deriving the 5QI.
NOTE 12:	The PCF may authorize a non-standardized 5QI with explicitly signalled QoS characteristics as defined in subclause 4.2.6.6.3 of 3GPP TS 29.512 [9] or may assign QoS characteristics (e.g. Priority Level, Averaging Window, and Maximum Data Burst Volume) to be used instead of the default QoS characteristics associated with a standardised 5QI value as shown in table 5.7.4-1 in 3GPP TS 23.501 [2].
NOTE 13:	The MCS specific algorithm shall consider various inputs, including the received mcsId and resPrio attributes, for deriving the 5QI.
NOTE 14:	In a network where SRVCC is enabled, the 5QI=1 shall be used for IMS services in accordance to 3GPP TS 23.216 [44]. Non-IMS services using 5QI=1 may suffer service interruption and/or inconsistent service experience if SRVCC is triggered. Triggering SRVCC for WebRTC IMS session will cause service interruption and/or inconsistent service experience when using 5QI=1. Operator policy (e.g. use of specific AF application identifier) may be used to avoid using 5QI 1 for a voice service, e.g. WebRTC IMS session. 
NOTE 15:	The "live" uplink streaming algorithm may consider various inputs, including the received flusId attribute, desMaxLatency attribute, desMaxLoss attribute, afAppId attribute and medType attribute for deriving the 5QI. When desMaxLatency attribute and/or desMaxLoss attribute are present, non-authority 5QI mapping may be done according to table 5.7.4-1 in 3GPP TS 23.501 [2].
NOTE 16:	The PCF may authorize one or more alternative parameter set(s) if the alternative QoS reference(s) is received.
NOTE 17:	The algorithm to support applications with specific QoS hints (e.g. loss and/or latency demands) may consider various inputs, including the received desMaxLatency attribute, desMaxLoss attribute and afAppId attribute for deriving the 5QI, as shown in table E.0 in 3GPP TS 26.114 [14]. Non-authority 5QI mapping may be done according to table 5.7.4-1 in 3GPP TS 23.501 [2].
NOTE 18: 	Operator specific policies may consider access information for policy decision. E.g., in a network where the PDU session can be carried over NR satellite access or satellite backhaul, the PCF may take this information into account (together with any delay requirements provided by the AF) to determine the applicable policy decision, as e.g. the 5QI value.



Observation 4: the QoS parameter mapping functions at PCF (see TS 29.513) allow to further optimize the synchronization between the QoS Flows associated to multi-modality traffic. 
The PCF can be aware of parameters such as the mid-attribute and the Flow Identification in two ways:
-	by extending the usage of the IMS framework to XR traffic. The IMS existing signaling can be used to provide the necessary parameters to the PCF via SDP. While this approach does not require new signaling, it may require an extended logic in the PCF to handle these parameters for XR traffic.
- 	by providing new parameters (mid and FID) in the QoS requirements via the AF session with QoS requirement setup (TS 23.502 clause 4.15.6.6). This approach requires changes in the signaling between AF and PCF.
2.	Conclusion and text proposal
As explained in clause 1 above, we can conclude that there already exist different solutions in order to enable the media-synchronization for media flows of multi-modality services:
-	3GPP and non-3GPP application-based solutions. These solutions use protocols such as SIP/SDP to establish the multimedia session and RTP/RTCP to guarantee the synchronization of the different associated media flows. 
-	The PCF can already take into account the association of different media flows to mandate the same PDB value for the QoS flows used to transport such media flows. 
It is proposed to agree the following changes vs. TS 23.700-60:
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6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	
	

	
	<Key Issue #1>
	<Key Issue #2>

	X
	X
	X
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[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc97526925]6.X	Solution #X: Application layer-based media synchronization
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc97526926]6.X.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution addresses KI#1 and KI#2 and enables the synchronization of different media flows associated to multi-modality traffic within the same UE or among different UEs.
[bookmark: _Toc97526927]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]This solution re-uses existing application layer-based solutions that enable the synchronization of media flows associated to multi-modality traffic.
TS 26.114 [y] provides examples of how to use the following IETF RFCs in the context of the IP Multimedia Subsystem (IMS):
-	The Session Initiation Protocol (IETF RFC 3261 [c]) combined with the Session Description Protocol (IETF RFC  4566 [x]) can be used to establish multi-modality multimedia sessions among terminals.
-	The Real-time Transport Protocol and the Real-time Transport Control Protocol (IETF RFC 3550 [Z]) can be used to synchronize multiple media flows associated to the multi-modality sessions.
-	The SDP Grouping Framework (IETF RFC 5888 [b]) define the mid-attribute and the Flow Identification that allow the decoder to know that different media flows need to be synchronized.
The abovementioned IETF RFC may be used also by applications that are not specified by 3GPP, such as, e.g., WebRTC [f]. Descriptions of RTP and RTCP based media synchronization among multiple endpoints can be found in IETF RFC 727 [g].
In addition, it is already possible for the PCF to provide the SMF with PCC rules that mandate the establishment of QoS Flows associated with the different media flows with consistent QoS characteristics. In particular, for example, it is possible to assign the same Packet Delay Budget to the QoS Flows transporting the audio and the video streams of the multi-modality traffic (see TS 29.513 [d] clause 7.3.3). This further optimizes the synchronization of the different media flows. 
[bookmark: _Toc97526928]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]Examples of SIP/SDP signalling procedures for session establishment can be found in [e].
Examples of the usage SIP/SDP, SPD Grouping Framework and RPT/RTCP are described in TS 26.114 [y].
TS 29.513 [d] clause 7.3.3 describes how to use the PCC rules to set QoS characteristics of different QoS flows so that the synchronization of flows of a multi-modality traffic is improved.
In order to enable RAN coordination for XR traffic:
-	Option 1: extension of the usage of the IMS framework to XR traffic. AF provides the mid-attribute/Flow Identification parameters via SDP as per existing signaling.
-	Option 2: AF provides the mid-attribute/Flow Identification parameters based on the extension of the procedure for AF session setup with required QoS (TS 23.502 clause 4.15.6.6).
[bookmark: _Toc97526929]6.X.4	Impacts on services, entities and interfaces
In order to enable RAN coordination for XR traffic:
-	Option 1: extension of the usage of the IMS framework to XR traffic. AF provides the mid-attribute/Flow Identification parameters via SDP as per existing IMS signaling. This implies that the IMS logic in the PCF needs to be extended to handle also XR traffic.
-	Option 2: AF provides the mid-attribute/Flow Identification parameters based on the extension of the procedure for AF session setup with required QoS (TS 23.502 clause 4.15.6.6). This requires changes (i.e., two new information elements) in the Stage 2 and Stage 3 descriptions of the AF-PCF signaling.
Editor’s Note: It is FFS how the PCF use the mid/FID parameters to support the coordination policy creation
>>>>END OF CHANGES<<<<
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