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Abstract: This pCR proposes to update service flows and potential requirements of clause 5.7 (intra-PLMN scenario for XR gaming) in TR 22.841 v.1.1.0. More technical details and explanations refer to discussion paper S1-232205.
1. Introduction
While this use case is mainly about switching, it captures description such as:
a. Understood from antecedent discussion the missing definitions (i.e. steering, switching, splitting) will be introduced to TR 22.841 in alignment with the existing definitions captured in TS 23.501 --- these terms refer to very different mechanisms and suggest distinct enhancement of 5G System. This particular use case entails not all three of them.
b. This is an “intra-PLMN (LTE+NR)” scenario. The target service is XR-video streaming, however, the user 
experienced data rate KPIs for interactive services (e.g. AR) has already been specified in TS22.261 “interactive service 
KPIs”. This use case does not propose additional stage 1 requirement for AR/MR service. But, NR gNB can support 
100MHz channel BW v.s. LTE 20MHz. 5G TN, when properly deployed/scaled is to be sufficient for XR service. It
does not make sense to additioally use E-UTRA BW for satisfying XR. 

c. The following statement in Service Flows is incorrect: 
“Tom’s UE and MNO-A CN steer and switch more immersive traffic to LTE RAN”. Because per Description, as a non-
golden user, Tom can’t use both access networks, so “steer and switch” here is impossible. However, there are existing 
features for UE to “switch” between NR and LTE.
This use cases mixes different terms.


2. Reason for Change
a. Note that currently TS 23.501 has the following definition:

Access Traffic Splitting: The procedure that splits the traffic of a data flow across multiple access networks. 
b. 
“Intra-PLMN splitting” assumes no involvement of Xn interface. However, this fine-granular dynamic splitting of 
packets of a data flow across two independent RANs (two active paths over two 3GPP RATs simultaneously) without 
the following coordination (done by/between base stations as currently in Dual Connectivity) makes uncertain any 
said performance benefits. Instead, performance is likely to be heavily and negatively impacted. Eg.
a. simultaneous Rx/Tx band combinations, 
b. interference coordination, 
c. UE Uplink power control, 
d. Configuration failure due to absence of UE capability sharing, 
e. NR Measurement Gaps configuration,
f. RAN-based timely accurate measurement (e.g. gNB measurement is on 10ms level v.s. UE-UPF RTT measurement is on second level), 
The above challenges are more serious for “splitting”.

c. It is within a PLMN, it is more reasonable to consider already standardized solutions (e.g. Carrier Aggregation, 
Dual Connectivity-ENDC/NGENDC/NEDC) to further increase 5G TN (NR) capacity. 


d. Based on the available information, the reasonable requriements should be enabling switching whilst ensuring the 
minimized service interruption experienced by the end user.When introducing this use case, the wording including steer, switch and split. But this use case is about switching, when 
referring to the definition discussion.

3. Conclusions
Update the requirements based on the explained rationales.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.841 v.1.1.0.


* * * First Change * * * *
[bookmark: _Toc128470875][bookmark: _Toc129336746]5.7  	Use case on intra-PLMN scenario for XR gaming
[bookmark: _Toc128470876]5.7.1	Description
This use case covers a scenario of one PLMN network with multi- RAT (NR and LTE ) coverages in some hotspot areas.  
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Description automatically generated]
Fig. 5.7-1 Stadium scenario
In certain location  areas, such as stadium or other event venue, the PLMN MNO-A offers the ability to use dual-RAT connection (LTE  and NR) to provide a better service experiences for their customers who have subscribed  for the higher grade services (e.g., those Golden users whose UEs also have dual RAT connection capability), for example by offloading some localized service traffic with  high data throughput,  low latency and high reliability requirements to LTE when the NR network is congested. 
[bookmark: _Toc128470877]5.7.2	Pre-conditions
Tom and Jacob are at the stadium, for a football game. Tom is a golden subscriber of MNO-A, Jacob is a “normal” MNO-A customer.
Both their UEs are camped and registered on MNO-A NW, in Idle.
Tom’s UE is dual radio capable (LTE and NR). Tom also brings his AR glasses to allow him to participate to an immersive service provided by MNO-A.  This service allows AR glasses to send real time video stream to the server which is hosted in MNO-A inside the stadium, then the server analyses video, renders other information and sent information back to the AR glass, so the user can have fully immersive experience.  This AR glass is connected with Tom’s UE using Bluetooth.  
The specific traffic policy for Tom, part of MNO-A “golden user” agreement, includes the use of dual access (connecting to both LTE and NR) for certain XR service traffic, e.g., for high-throughput, low latency, high reliability immersive service., otherwise MNO-A single access/link should be used. The specific traffic policy also includes the indication of when and where the dual access connectivity will not be available, e.g., including time and/or location restrictions.  For this immersive game service, per MNO-A policy, Tom’s UE cannot connect to both LTE and RAN for dual access after the game is finished. 
[bookmark: _Toc128470878]5.7.3	Service Flows
1) Before the game starts, both Tom and Jacob make a voice call to their best friends, describing the atmosphere at the stadium. Both use single NR access connectivity via MNO-A.
2) After a while, when the game starts, Tom wears his AR and starts its immersive service. Tom’s UE registers to both LTE and NR and establishes a dual access connection across the 2 networks. Per the policy defined by MNO-A, Tom’s 80% of the immersive service traffic (most delay sensitive traffic) is going through NR while rest being steered to LTE.  Jacob’s UE continues to use single NR access via MNO-A to stream video to his friend.
[bookmark: _GoBack]3) During the game, because many MNO-A users are also sharing the video and pictures using NR RAN, the NR RAN is getting congested. In order to have good user experience, after detecting connection performance is deteriorating in NR network but LTE network is relatively less congested, Tom’s UE and MNO-A CN steer and switch more immersive traffic to LTE RAN to avoid service disruption.  After NR connection performance is getting better, Tom’s UE and MNO-A switchteer more immersive traffic back to NR network.
4) One hour after the game is finished, the immersive game service is terminated, Tom’s UE is not able to use dual connections to both LTE RAN and NG RAN, and it can only use single RAT access with MNO-A for its communication, 
[bookmark: _Toc128470879]5.7.4	Post-conditions
Tom is enjoying the game with that immersive service without service interruption or degradation.
[bookmark: _Toc128470880]5.7.5	Existing features partly or fully covering the use case functionality
A) Stage-2&3 include a feature called ATSSS (Access Traffic Steering, Switching, Splitting), e.g., ref to TS 25.301 sec. 5.3.2, which supports functionalities similar to those described in this use case, but limited to 3GPP access plus non-3GPP dual access.
B) Existing service requirements, e.g., from TS 22.261 sec. 6.3, capture some general multi-RAT connectivity requirements, which do not fully cover or satisfy the specific target use case and functionalities. See some extracts (not exhaustive) listed below:
Based on operator policy, the 5G system shall be able to provide simultaneous data transmission via different access technologies (e.g., NR, E-UTRA, non-3GPP), to access one or more 3GPP services.
When a UE is using two or more access technologies simultaneously, the 5G system shall be able to optimally distribute user traffic between access technologies in use, taking into account e.g., service, traffic characteristics, radio characteristics, and UE's moving speed.
The 5G system shall be able to support data transmissions optimized for different access technologies (e.g., 3GPP, non-3GPP) for UEs that are simultaneously connected to the network via different accesses.
The 5G system shall support UEs with multiple radio and single radio capabilities.


5.7.6	Potential New Requirements needed to support the use case
[PR 5.7.6-001] Based on operator policy and dependent on coverage, tThe 5G system shall be able to support mechanisms to enable dynamically steering, split and switching of UE’s user data of one application across between two 3GPP access networks (e.g., using NR and E-UTRA RATs) of the same PLMN operator, in order to meet the QoS requirement of the data application. 
NOTE 1: Data routing can be based on traffic policies under network operator control, e.g., depending on QoS requirements, or other conditions or restrictions, such as location, time, connectivity conditions of the access network.
NOTE 2: Considering minimized interruption of service from user perspective.

* * * End of Changes * * * *
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