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[bookmark: _GoBack]Abstract: This pCR includes a text proposal to update clause 5.1 “Use case on dual 5G satellite access in maritime scenario” 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 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. The Pre-conditons captures: 
“… The data traffic of delay-sensitive applications is routed via LEO satellite link whenever it is available… The data traffic of delay-tolerant applications is aggregated via both LEO and GEO satellite links”. 
c. The Service Flows capture: 
“…The LEO satellite access becomes unavailable (e.g. due to loss of line of sight between the UE and a satellite). Therefore, all the traffic that was routed via the LEO satellite access is moved to GEO satellite access, while the continuity of data sessions is maintained. The application for ship remote control (delay-sensitive) detects increased communication latency, so it adapts its operations accordingly.”
d. The following potential requirement is captured in the current version TR:
[bookmark: _Hlk110938946][PR 5.1.6-001] The 5G System shall support a mechanism to steer, split, and switch the user plane traffic over two 5G satellite access networks belonging to the same PLMN, where the user plane traffic is anchored in the 5GC.
2. Reason for Change
a. The current wording of [PR 5.1.6-001] requires the 5G system to support all three mechanisms (steer, split and switch) regardless of the exact type of applications. However, Pre-conditions and Service Flows describe: LEO is used (when/if available) for delay-sensitive applications, whilst delay-tolerant applications can consider both LEO and GEO.
b. Therefore, the actual for different applications (delay-sensitive v.s. delay-tolerant) are different, so should the wording of potential requirements. Without clarifying [PR 5.1.6-001], this requirement is ambiguous to be used as input for consolidation.
c. Splitting is proposed when both LEO and GEO are available. However, because the LEO and GEO satellite links exhibit very different latency performance (i.e. max 30 ms for LEO v.s. max 280 ms for GEO), it does not make sense to “split then aggregate” data packets of a delay-sensitive application over LEO access network and GEO access network simultaneously. 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 impediment/pitfall is data packets (of the same data flow) split and sent over two links/access networks (e.g. LEO and GEO, TN 5G NR and NTN) will be out-of-order when received. 

[bookmark: _Hlk141628279]Either is the benefit of splitting for delay-tolerant application clarified. Splitting traffic of the application simultaneously using GEO and LEO satellite links will end up with worst latency anyways. Either of the two satellite access networks that can satisfy the application needs in latency should be used.

3. Conclusions
Remove splitting from potential requirements.
Also, use separate requirements to correctly capture the different aspects of enhancement for 5G System: 
a. As HPLMN has two satellite access networks (LEO and GEO), and based on Pre-conditions LEO should be used (if available) for delay-sensitive applications, the 5G System should select the suitable LEO satellite access network rather than GEO satellit access network. 
b. Based on the Service Flow (see excerpt in Introduction “c”), for a delay-sensitive application being served by LEO, in case LEO becomes unavailable (e.g. UE out of LEO coverage), the application traffic should be switched to GEO. This delay-sensitive application would need to update/adjust operation due to increased latency.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.841 v.1.1.0.


* * * First Change * * * *
[bookmark: _Toc120021144][bookmark: _Toc129336704]5.1.6	Potential New Requirements needed to support the use case
[PR 5.1.6-001] Subject to operator policies, tThe 5G System shall support a mechanism to steer, split, and switchselect any suitable 5G satellite access network for transmitting the user plane traffic, over if two 5G satellite access networks belonging to the same HPLMN are available, where the user plane traffic is anchored in the 5GC.
[PR 5.1.6-002] The 5G system shall support a mechanism to enable switching of UE’s user plane traffic (of the same data session) from one 5G satellite access network of HPLMN to another 5G satellite access network of HPLMN, if UE moves out of the coverage area of the first 5G satellite access network. 
       NOTE: Assuming the HPLMN has two 5G satellite access networks.

* * * End of Changes * * * *
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