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1 Introduction

During SA4#107 the New Study Item on “Feasibility Study on Extensions to Typical Traffic Characteristics” in S4-200334 was agreed and afterwards approved in by SA plenary #87 in SP-200054.

The objective of the study is as follows:

· Collect and document traffic characteristics including for different services, but not limited to

· Downlink data rate ranges 

· Uplink data rate ranges 

· Maximum packet delay budget in uplink and downlink 

· Maximum Packet Error Rate, 

· Maximum Round Trip Time

· Traffic Characteristics on IP level in uplink and downlink in terms of packet sizes, and temporal characteristics. XR Services and Cloud Gaming based on the initial information documented in TR26.928 including. 

· Collect additional information, such as codecs and protocols in use.

· Provide the information from above at least for the following services (initial services) 

· Viewport independent 6DoF Streaming

· Viewport dependent 6DoF Streaming 

· Simple Single Buffer split rendering for online cloud gaming

· Cloud gaming

· MTSI-based XR conversational services

· Identify additional relevant XR and other media services and document their traffic characteristics

· Document additional developments in the industry that impact traffic characteristics in future networks

· Identify the applicability of existing 5QIs/PQIs for such services and potentially identify requirements for new 5QIs/PQIs or QoS related parameters.

· Communicate with other 3GPP groups and external organizations on relevant aspects related to the study. 

Based on the objective and context of the Study Item above, this document addresses a proposed initial approach for joint UL and DL traffic modelling of XR conversational services.

2 Motivation

For types of services such as XR conversations, two-way multi-media service flows may be associated. For example, if a user participates in a XR meeting in a quiet and stable environment, he would be more sensitive to the quality of DL's media stream, so the rate of DL's media stream needs to be better guaranteed. But at this time, the media shot for UL may have a lower rate after being compressed due to the relatively stationary surrounding of the user, for which higher rate guarantees are not required. Conversely, when a user is in a noisy and dynamic environment, he will be less sensitive to the media quality of DL, and the media stream shot for UL will likely have a higher rate requirement. It can be seen that in this similar scenario, for resource-constrained hand-held or wearable terminals, exploiting this feature to make adaptation of media processing can better support this type of service, and in order to support this kind of cooperative adaptation between UL and DL, unified consideration should be given to the traffic model and QoS guarantee for both UL and DL.
Besides mobile terminals communicating with BS could take advantage of this kind of UL-DL cooperation, other nodes or modules may also utilize the interaction pattern above to optimize or enhance their performances under corresponding scenarios, which include but are not limited to the following:
· For Base Band Unit (BBU) pool in Cloud-RAN (C-RAN), when some computation, caching and communication resources are allocated to support an interactive media streaming service, these resources, or slices, can be shared and adapted between the UL and DL with more flexibility and better efficiency under tighter upper-bound. And this may be viewed as a kind of compression of resources based on the correlation between the interactive media traffic patterns of the UL and DL. 
· For Licensed Assisted Access (LAA) operation and its evolved version, when some traffic burden on the air interface of cellular networks are offloaded to unlicensed band, whose resources would be shared between UL and DL, the interaction between the UL and DL might be utilized to better adjust the radio resources allocation between the UL and DL. This could provide an additional dimension for performance optimization.
· For device to device (D2D, including V2X) scenario, no matter the sidelink resource is managed by BS or selected by UE in a predefined resource pool, as long as the D2D links between two nodes are supporting a bi-directional media streaming interaction on the same block of constrained radio resource, the correlated traffic patterns of transmitting and receiving may be exploited to bring a new opportunity of trade-off between various performance metrics, e.g. overall capacity and QoS of individual links.
It should be noted that, although the UL/DL notation may not be equally applicable for other non-cellular scenarios like LAA or D2D, the interaction between transmission and reception of media streams for a particular node would be similar, which is closely related to the subject of this document. Then, only the terms UL and DL are used hereafter in a more general sense for simplicity.
This consideration raised in this document is actually covered as "traffic characteristics on IP level in uplink and downlink in terms of packet sizes, and temporary characteristics" in the introduction part of this contribution, but there is no explicit explanation. It is also mentioned in S4-200770 PD that certain adaptation can be done in service processing.

In other related documents, for example, TS 23.501 mentions that packet filters can be used in both directions, but the existing XR (especially conversational) services model does not clearly describe the consideration of UL / DL union. Section 5.7.2.6 of TS 23.501 mentions per Session Aggregate Maximum Bit Rate (Session-AMBR) and UE-AMBR, which are mainly used to limit the total uplink and downlink traffic of the UE or service (basically related to billing requirement), but not applicable for GBR QoS Flows, and this document is to consider the conversational service in XR, where the GBR service flow is focused. In TS 23.501, the concept of Reflective QoS also reflects the uplink and downlink interaction, that is, the UE maps its UL QoS Flow according to the DL service situation, but this is only for the case where the SMF does not provide QoS rules. However, the XR we focus on does need QoS rules, which is different from the perspective of Reflective QoS. There is conversational video in the 5QI table given in TS 23.501, but it does not seem to clearly state that this content is a joint or unified consideration of UL/DL. In short, the problems of existing service model description and QoS can be summarized as follows:

· There is no direct and explicit description of the XR conversational media stream service for this UL/DL interaction;
· The relationship between XR conversational UL/DL services is not directly and quantitatively indicated in related documents;
· It is inconvenient to analyze the demand for the processing/communication capability limitations of terminal equipments (the terminal should have an upper limit for the total amount of DL/UL processing/communication resources) or other nodes/modules in different scenarios;
· It is not convenient to study how to introduce flexibility, adaptation or optimization technologies between UL and DL for XR conversational services.
Some traffic models discussed in certain proposals in recent meetings are different from the content of this document, as the services are not conversational. For example: S4-201111 mentioned 3DoF streaming service model considerations, system parameters, what information is required for interaction, format and codec configuration, but UL is not mentioned because the media stream of this service is mainly in DL, UL is just to support some control information of this DL while the data rate of UL is relatively small. S4-200772 discusses XR services model of split rendering, factors to consider, simulation process, how to evaluate, etc. It mentioned UL, but in the follow-up S4-201084, specific trace characteristics and the like are given, yet for specific UL no model has been given, or ACK/NACK is not discussed.  However, it is not related much to this document, since it is also DL-based, and UL only cooperates with the DL. What we are concerned about is that DL and UL have similar service demands, and both need to transmit media streams, and both need the control of the link in opposite direction to cooperate.

3 Proposed Model Considerations

When the XR conversational services is being modelled, the sum of media streams’ data rates of the uplink and the downlink should be considered as an option for presenting the parameters of the traffic model. For example, a trace format can be collected with separate traces for UL and DL, or a combined trace for DL+UL with a DL-only or UL-only trace. Although these two methods seem to provide the same information, the latter is more convenient for evaluating the DL-UL interaction and the total resource status of the terminal or some other nodes/modules.

QoS indicators should consider the sum of uplink and downlink rates as an option, similar to AMBR, but for GBR services, and specify the elastic range of uplink and downlink rates or other appropriate indicators.

4 Proposal

It is proposed to agree the initial model considerations into the permanent document.
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