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[bookmark: _GoBack]Abstract: This pCR includes a text proposal to update clause 5.14 “Inter-PLMN scenario - TN and multiple NTN” in TR 22.841 v.1.1.0, based on associated discussion paper (S1-232204). 
1. Introduction
a. Understood from antecedent discussion the missing definitions (i.e. steering, switching, splitting) will be introduced to TR 22.841, largely in alignment with the definitions captured in TS 23.501 --- these terms refer to very different mechanisms and suggest distinct enhancement of 5G System. 
b. According to Clause 5.14.2 Pre-conditions: 
“Jenny is a subscriber and premium user of TerrA…” and “… Jenny’s virtual reality headset is
registered on TerrA…”.
Based on this, it is clear VR device has already registered to 5G TN.

According to Clause 5.14.3 Service Flows: 
“… As the app allows her to virtually walk through and interact with the home, low latency is required for a good end user experience…
…
[bookmark: _Hlk126352315]Performance on the terrestrial network degrade… in order to better meet the low latency requirement of the Virtual Home Visit app, the headset selects the NGSO satellite RAT of SatA to start a dual 3GPP access connection.
”
Based on these descriptions, this use case proposed to use not only the 5G TN (serving network) but additionally use LEO, the combination is intended to achieve shorter latency for VR service.


2. Reason for Change
a. In places such as [PR 5.14.6-001], “splitting, steering or switching” are proposed for 5G System to support, but the 
description and Service Flows have not clarified which mechanism(s) is/are intended for the particular problem being 
described.
b. As LEO (33ms-45ms) and 5G TN are very different in latency performance, it does not make sense to “split then aggregate” data packets of a delay-sensitive application. As packets arriving from fast link will have to wait for packets arriving from slow link before they can be combined and (re-)ordered, the overall achievable latency for the user is dominated by the slower link (i.e. worse latency). 
Another drawback is data packets (of the same data flow) split/sent over 5G terrestrial and 5G satellite access networks will be out-of-order when received. 
Instead, the VR application should choose the network with lowest latency.

c. The proposal in Clause 5.14 (this use case) is not thorough, because NTN (GEO or LEO) can’t provide the required latency for VR service ([5 to 10] ms per TS 22.261). TS 22.261 captures Table 7.6.1-1 and Table  7.4.1-1 (below):
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d. Based on available information in this use case, only when in a mid-call situation, “switching” from one access network to another one may apply.

3. Conclusions
In principle, no need to consider [PR 5.14.6-001] for consolidation, unless the use case is clarified: e.g. NTN can’t provide the needed latency for VR ([5 to 10] ms), per 22.261 Table 7.6.1-1 and Table 7.4.1-1, -> aggregating LEO (33ms-45ms) into TN NR will increase the overall latency.

As switching might be useful when an ongoing call loses connectivity with the serving LEO access network. Potential requirements for 5GS can be updated accordingly. 
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.841 v.1.1.0.


* * * First Change * * * *
 [PR 5.14.6-001] Subject to operator policy and considering the required QoS, tThe 5G system shall be able to support mechanisms to allow a home PLMN to provide a UE with policies for the UE to connect to an additional PLMN with potentially a different RAT or to an additional RAT within the same PLMN for splitting, steering or enable switching of traffic (between a 5G terrestrial network and a 5G satellite access network) pertaining to the same data session that is sent across these two access networks.
NOTE 1:	The policies and criteria can consider e.g. geographical location, connectivity conditions on both access networks, UE capabilities and QoS.
NOTE 2:	The above requirement also applies to intra-PLMN or inter-PLMN scenarios where the 2nd PLMN is an NPN.
NOTE 3:	Single subscription and the business agreement between two network operators are assumed.

* * * End of Changes * * * *
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Table 7.6.1-1 KPI Table for additional high data rate and low latency service

Use Cases Characteristic parameter (KPI] Tnfluence quantity
Max allowed | Service bit rate: | Reliability | #of UEs | UE Speed | Service Area
endtoend | user-experienced (note 2)
latency data rate

CloudiEdge/Spit | 5 ms (ie. UL+DL | 0,110 [1] Gbitis 9959 % | - Stationary | Countrywide

Rendering between UE and | supporting visual | uplink and or

(note 1) theinterface to | content (eg. VR | 99.9% in Pedestrian

data network) | based or high downlink
(note 4) definition video) with | (note 4)
4K, 8K resolution
and up 10120
frames per second
content

Gaming or 0ms (note 4) | 0.1 to [1] Gbils 9999 % | <[10] Stationary | 20 mx 10 m i

Interactive Data supporting visual | (note 4) or one vehicle (up

Exchanging content (e.g. VR Pedestrian | to 120 km/h)

(note 3) based or high and in one train

definition video) ith (up to 500 kmvh)
4K, 8K resolution

and up 10120

frames per second

content

Consumption of | 610 10] ms. 0,110 [10]GoWs | [99.99 %] | - Stationary | -

VR contentvia | (note 5) (note 5) or

tethered VR Pedestrian

headset

(note 6)

NOTE 7. Unless otherwise specified, all communication via wireless link s between UEs and network node (UE to
network node andor network node to UE) rather than direct wireless links (UE to UE).

NOTE 2: Length x width (x height).

NOTE 3: Communication includes direct wireless links (UE to UE).

NOTE 4 Latency and reliabilty KPIs can vary based on specific use case/architecture, e.g. for cloud/edge/spit
rendering, and can be represented by a range of values.

NOTE 5: The decoding capability in the VR headset and the encoding/decoding complexityltime of the stream wil set
the required bit rate and latency over the direct wireless link between the tethered VR headset and its
connected UE, bit rate from 100 Mbitis to [10] Gbit's and latency from 5 ms to 10 ms.

NOTE 6: The performance requirement i valid for the direct wireless link between the tethered VR headset and its

connected UE.
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Table 7.4.1-1: Propagation delay via satellite

UE o serving satellie

UE o ground max propagation

propagation delay [ms] INOTE delay [ms] NOTE 2]
11
Win Wax
E0 3 5 30
WEO 27 i 90
GEO 20 40 260

NOTET: The serving satellite provides the satelite radi

Ko the UE

NOTE2: delay between UE and ground station via satelite link: Inter satellte links

are not considered





