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[bookmark: _GoBack]Abstract: This pCR includes a text proposal to update clause 5.9 “dual steering through Satellite and UAV” 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 different mechanisms and suggest distinct enhancement of 5G System. 
b. Depicted in this use case includes the HPLMN with two access networks, and the UE can be out of satellite coverage.
c. Current the following description of this use case is captured:
-     in Clause 5.9.1 Description:
“…. However, satellite coverage may be sparse to users located in interior parts of archaeological or mining sites/in villages covered by dense forests/in a valley/next to a hill or a large building. Thus, dual steering involving satellite access along with Uncrewed Aerial Vehicles (UAVs) (mounted with gNodeB/relay node) would be feasible to provide better connectivity to these underserved areas.”
- in Clause 5.9.2 Pre-conditions:
“There is satellite connectivity in the area but due to non-line of sight conditions, the connection may not be available to a subset of users…”

·  in Clause 5.9.3 Service Flows:
“For example, traffic with low latency requirements should be split, steered towards the access link with lowest latency characteristics…
…She may lose connectivity in between with the satellite network for a little while she is inside the site, then all the traffic is handled through the UAV. When she goes outside, satellite based connectivity is restored…
… Hence, if congestion on one of the available access links increases or in the scenario of a temporary link failure, then user plane traffic is switched to the other active access link. Once both of the links are active, then depending on the QoS requirements, user plane traffic is again split and steered between the two 3GPP networks.”
· in Clause 5.9.4 Post-conditions:
“The intended connectivity is provided without any kind of interruption because of autonomous traffic path steering, switching and splitting provided using both the access links.”
d. Currently the potential requirements [PR 5.9.6-001] and [PR 5.9.6-002] adopt the wording of supporting “simultaneous data transmission”.
2. Reason for Change
a. The potential requirements (i.e. “simultaneous data transmission”) are not clear in terms of which of the three distinct
mechanisms (steer, split and switch) the 5GS is needed.  based on the problem/exact needs captured. 

b. In Clause 5.9.1, it is not clear what “dual steering” exactly refers to. From the context it should intends to generally 
refer to the study of FS-DualSteer.

c. The excerpts from Clause 5.9.3 Service Flows are confusing or self-contradictory:

       	-    The problem of the statement “… low latency requirements should be split, steered towards the access link with lowest latency” is: splitting data traffic of a data flow simultaneously over the two access networks with very different performance in latency (5G NR TN vs. NTN) will let the overall latency be determined by the worse link (larger latency). So, to get the best latency, the traffic should be sent solely over the quickest link/access network.

- As the following goes, either TN (5G NR) or NTN can satisfy the service. It has not justified why splitting is needed.
“… Hence, if congestion on one of the available access links increases or in the scenario of a temporary link failure, then user plane traffic is switched to the other active access link.”

Also, the 1st paragraph of Clause 5.9.3 Service Flows includes lots of information unrelated to the flow of service/actions. It is not clarified at the very beginning for what exact benefit should Alice be using both access networks for the data service. Therefore, the 1st paragraph of Service Flows should be improved to clearly describe the scenario.

d. In Clause 5.9.4 Post-conditions, “autonomous traffic path steering, switching and splitting” is unclear, the object of these mechanisms should be traffic instead of “traffic path”. Also, the use case has not clarified the need/benefit of using “steering, switching and splitting” at the same time. 

e. Two “NOTEs” below the figures in Descriptions are not needed – they are included as general information in the TR already. Additionally, included in the notes the expression “the traffic steering and splitting takes place in HPLMN 5GC” indicates involving 5GC solely. This needs to be further clarified.

3. Conclusions
Update corresponding sub-clauses as well as the potential requirements for 5GS to correctly address the real problems/potential needs of the described use case. 
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.841 v.1.1.0.


* * * First Change * * * *
[bookmark: _Toc129336755]5.9.1	Description
Satellite access network is one of the potential technologies that can provide ubiquitous network services to users in poor terrestrial coverage areas. However, satellite coverage may be sparse to users located in interior parts of archaeological or mining sites/in villages covered by dense forests/in a valley/next to a hill or a large building. Thus, dual steeringconsideration of involving satellite access along withand Uncrewed Aerial Vehicles (UAVs) (mounted with gNodeB/relay node) would potentially be feasible to provide better connectivity to these underserved areas. 
UAVs can either be mounted with gNodeBs or Integrated Access and Backhaul (IAB)-node connecting to IAB-donor station. For UAVs equipped with IAB-nodes, multi-hop backhauling can also be used to extend connectivity to the IAB-donor. UAVs can be connected to the 5G Core (5GC) network through wireless terrestrial backhaul or via satellite connectivity. Consequently, a user may be concurrently linked and served by [Reference: TR 38.821]:
-	A Non-Geostationary Earth Orbiting (NGEO) based 5G satellite access network and UAV mounted with gNodeB/ IAB-node.
-	A Geostationary Earth Orbiting (GEO) based 5G satellite access network and UAV mounted with gNodeB/IAB-node. 
Satellite access points may implement either a transparent or a regenerative payload [Reference: TR 38.821]. A user is connected to the 5GC by satellite access and UAV provided by the same operator simultaneously. Following cases can be considered for the operation of UAV:
-	gNodeB functionality is available on board the UAV as shown in Figure 5.9.1.
-	UAV can also act as an IAB-node and is further connected with the 5GC as illustrated in Figure 5.9.2.
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Figure 5.9.1. Dual steer involving two 3GPP networks, each using satellite access or UAV (with gNodeB on board)
Note: the traffic steering and splitting takes place in HPLMN 5GC. Satellite Access Point could either be equipped with transparent or regenerative payload.
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Figure 5.9.2. Dual steer involving two 3GPP networks, each using satellite access or UAV (with IAB-node on board)
Note: the traffic steering and splitting takes place in HPLMN 5GC. Satellite Access Point could either be equipped with transparent or regenerative payload.

* * * Second Change * * * *
[bookmark: _Toc129336757]5.9.3	Service Flows
Alice is presently located around an archaeological site. Initially, she gets dual access, i.e.service from 5G satellite access network and through UAV (mounted with gNodeB or IAB node), while 5GC is splitting traffic between the two 3GPP networks. dDepending on the targeted Quality of Service (QoS). , user plane traffic can be smartly steered, split and switched between these two 3GPP networks in both uplink and downlink directions. The QoS attributes considered for splitting aremay include throughput, error rate, latency and jitter. Traffic steering and splitting may also depend on radio link characteristics along with the user’s velocity. For example, traffic with low latency requirements should be split, steered towards the access link with lowest latency characteristics. 
After a while, Alice goes inside the site and starts a video call with her colleagues to get them familiar with the conditions of the site. She may lose connectivity in between with the satellite network for a little while she is inside the site, then all the traffic is handled through the UAV. When she goes outside, satellite based connectivity is restored, 5GC continues to split traffic between the two 3GPP networks. Hence, if congestion on one of the available access links increases or in the scenario of a temporary link failure, then user plane traffic is switched to the other active access link. Once both of the links are active, then depending on the QoS requirements, user plane traffic is again split and steered between to one of the two 3GPP networks.

* * * Third Change * * * *
[bookmark: _Toc129336758]5.9.4	Post-conditions
The intended connectivity communication service is provided without any kind ofwith minimized interruption because of autonomous traffic path steering, or switching and splitting provided using both the access links. 

* * * Fourth Change * * * *
[bookmark: _Toc129336760]5.9.6	Potential New Requirements needed to support the use case
[PR 5.9.6-001] Based on operator policy, tThe 5G system shall be able to support a mechanism to switch simultaneous data transmission across two 3GPPto 5G satellite access networks for the same data session, if the 5G NR terrestrial access network becomes unavailableusing satellite access and terrestrial access (e.g., via a gNodeB or IAB-node mounted on UAV) while considering QoS requirements between these two 3GPP networks. This applies for HPLMN having 5G NR terrestrial access network and a 5G satellite access network.

[PR 5.9.6-002] The 5G system shall be able to collect charging information considering switching for simultaneous data transmission pertaining to the same user data session across two 3GPP access networks of the same HPLMN.

* * * End of Changes * * * *
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