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2	Classification of the Work Item and linked work items
2.1	Primary classification
 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	N/A
	
	
	



2.3	Other related Work Items and dependencies
	 Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	770002
	Study on using Satellite Access in 5G
	Use cases and requirements for satellite access in 5G

	800048
	Stage 1 of 5GSAT
	Service requirements of satellite access in 5G

	860010
	Guidelines for Extra-territorial 5G Systems
	New regulatory requirements

	800026
	Study on architecture aspects for using satellite access in 5G
	Unresolved key issue leftover from R17 

	860005
	(Stage 2 of) Integration of satellite components in the 5G architecture
	Baseline of 5G architecture to support satellite access

	890022
	Study on vehicle-mounted relays
	Service requirements related to satellite access



Dependency on non-3GPP (draft) specification:
 
3	Justification
5GSAT_ARCH has been developed in R17 to address service requirements of satellite access in 5G, however, some aspects have not been considered nor fully realized:
· For the support of network based UE location determination: Some services with regulatory requirements, e.g. emergency calls service, require a trusted/reliable mean to determine with sufficient accuracy the UE location without relying on UE reported information. RAN study is expected to provide such and SA2 need to confirm/optimize R17 hypothesis for the use of enhanced framework. Clause 7.3.2.2 of TS 22.261 defines positioning performance requirements. Whether and how this can be supported for satellite access have not been evaluated.	Comment by Qualcomm-147: These positioning techniques can be studied in RAN and specified in TS 38.305. In TS 23.273 clause 5.2 the following is defined: 

5.2	3GPP access specific aspects
When 3GPP access type is selected, the positioning methods for 3GPP access defined in TS 38.305 [9] apply.
Access Type Selection for LCS Service is defined in clause 5.3.2.

There is no need to for study in SA2.
· Service continuity when switching between terrestrial and satellite access networks is key to the user experience, especially for real time applications such as Voice or Video calls, e.g. VoNR, emergency call. Given that both access feature different QoS in terms of latency, bandwidth or reliability, the core network should be able to facilitate the NG-RAN to perform handover with the consideration of the application level requirements and help determine when to hand-over or rely on multi connectivity to offer the best QoE to the users.  	Comment by Qualcomm-147: We don’t see the need for any changes in the existing procedures in TS 23.502. 
· Relay based architecture including satellite: UE may access 5GS network via a relay, which corresponds to either an IAB node or a relay UE. Assuming that the relay has both satellite access and terrestrial access capability, the relay may be assisted by the core network to determine whether to use satellite access and/or terrestrial access for the connection. The relay feature will benefit from store and forward feature (e.g.: IoT devices needing relay that would use store and forwarding on dedicated satellite system) so store and forward capability for the relay has to be considered. 	Comment by Qualcomm-147: Why by the CN and not RAN	Comment by Qualcomm-147: Out of scope of SA2. The IAB node operates only RAN protocol stack (F1). See clause 5.35 in TS 23.501.
· For the support of broadcast/multicast, while it may be more efficient for the delivery of content from a content caching application by taking advantage of satellites, it may bring problem for the location dependent content transfer and MBS Service Area, as the coverage of one cell over satellite access may include multiple counties or across country boarders.  Different UE or UE category may require differentiated QoS to be supported by satellite access. When UEs are temporarily out of coverage due to discontinuous coverage or regenerative payload, store and forward of broadcast/multicast content may be needed in the network. When both satellite path and terrestrial path are available, the performance of each path may be different for the delivery of broadcast/multicast content.
· NGSO regenerative-based satellite access is to be considered in the following use cases: 
· Store and forward: The support of store-and-forward capabilities will allow providing service coverage with NGSO satellites to areas where NTN-GWs cannot be deployed (e.g. deep-sea maritime areas). Moreover, the support of store-and-forward capabilities would allow for a reduced network of NTN-GWs and still achieve global service coverage for delay-tolerant/non-real-time IoT NTN services. 	Comment by Qualcomm-147: Not a CN function.
· RAN mobility impact to CN: Key Issue #6 left over from R17, as defined in TR 23.737, due no support of NGSO regenerative-based satellite access by RAN in R17 
Besides, there are also features proposed in RAN WG having 5GC impact, i.e. Discontinuous coverage. Dynamic support of discontinuous coverage is required for initial NGSO constellation deployment but as well to support evolution of the constellations such as loss of satellites, different releases supported in a given constellation. UE may have access to satellite service coverage only at specific time and places due to sparse constellation. UE location may not be timely aware of by the network to enable efficient paging, due to which mobility management mechanism needs to be enhanced. Moreover, UE may not always have to stay awake for the sake of power efficiency, especially for MIoT UE. Hence, the prediction, mechanisms on awareness & notification of UE wake-up time and data storage & forwarding for UEs temporarily out of coverage may be needed. There is also an important aspect of discontinuous coverage related to dynamic GEO systems where beams/cells are intermittent due to use of dynamic beam configuration.
In case of GEO satellite access for Uu interface, any connected protocol (TCP, QUIC, SCTP…) will be degraded at performance and user quality of experience levels in case of long delay, so it is propose to study how to enhance user quality of experience in such case, for example through support of Performance Enhancement Proxy feature. 	Comment by Qualcomm-147: Similar PEPs exist also for for TN for many years e.g. for GPRS but they are out of scope of 3GPP. 
In summary, several enhancements to 5GC have to be considered for satellite access in Rel18, in collaboration with RAN TSGs

4	Objective
The study item aims at investigating on further 5GC enhancements to support satellite access based on the R17 5GSAT_ARCH achievements with the following 5GC areas for study: 
Objectives related with performance improvement:
· WT#1: Service continuity
WT#1.1: Hand Over based on application preference: enhance architecture (new mobility triggers) such like application would have choice between satellite access for the benefits of service continuity and terrestrial access taking advantage of the short delay, large bandwidth and strong reliability.
WT#1.2: Service continuity in case of shared satellite RAN, with multiple CN (e.g.: autonomous ships near coastal areas) 	Comment by Qualcomm-147: Not explained in Justification, what is missing from existing procedures? 
· WT#2: Support of Performance Enhancement Proxy	Comment by Qualcomm-147: Out of scope of 3GPP.
Enhancement of quality of experience for connected protocols, minimizing long delay impacts through use of Performance enhancement Proxy (PeP). Investigate where PEP can be placed I 5GC architecture.
· WT#3: Network based UE location determination 	Comment by Qualcomm-147: Not in scope of SA to define new positioning methods. If something is done in RAN we can do alignemtn if needed. 
WT#3.1: Architectural impact to support network verified/provided UE location determination: refine triggering conditions after LCS framework new method definition and check compliancy with regulated service and extraterritoriality requirements (network provided or verified) according SA1 outcomes (i.e.: see SA1 extra-territoriality 5GET study).
WT#3.2: Possible architectural enhancement to meet location services requirements as defined in TS 22.261.	Comment by Qualcomm-147: Why not in eLCS_Ph3 study? 

Objectives related with new features:
· WT#4: Discontinuous coverage 
WT#4.1: Architectural enhancements to support discontinuous coverage for mobility enhancement (e.g. paging enhancement) 
WT#4.2: Architectural enhancements considering prediction, awareness & notification of UE wake-up time, power saving optimizations. 
· WT#5: Broadcast/multicast 	Comment by Ericsson User: In general it may be good to include this in MBS study instead, where the MBS experts are. I assume there is more a need for MBS expertise than satellite expertise to solve these issues (which are somehow MBS generic as well, e.g. QoS, area constraints etc)
WT#5.1: Support of broadcast/multicast service targeting specific geographical areas (e.g. counties, provinces,) 	Comment by Ericsson User: Gap analysis needed, possibilities exist already in MBS
WT#5.2: Supporting differentiated QoS for MBS.	Comment by Ericsson User: What is NTN specific?
WT#5.3: User plane path selection between satellite path and terrestrial path for efficient content transfer 	Comment by Ericsson User: I don’t think we should introduce explicit path selection as it is not inline with MBS SA concept. This can be solved by defining separate service areas and re-using existing concepts. 
WT#5.4: Content transfer for UEs temporarily out of coverage due to discontinuous coverage or NGSO regenerative-based satellite access	Comment by Ericsson User: Not sure what “content transfer” refers to	Comment by Ericsson User: Why would this be different? Would also be in RAN scope
· WT#6: Relay based architecture including satellite 
Support of vehicle-mounted relay UE with satellite access, in particular following SA1 requirements in TR 22.839 (Study on vehicle-mounted relays) 
· WT#7: NGSO regenerative payload capable of store and forward for NTN IoT connecting 5GC	Comment by Ericsson User: What is this capability? Is this a solution that is envisioned? Should not be in the objective
WT#7.1: Mobility management and session Management enhancements in CN due to RAN mobility
WT#7.2: Session and User plane enhancements to support store and forward
 Note: whether to consider 5G NR NGSO regenerative-based satellite access depends on RAN conclusions. 

TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe)
	Inter Work Tasks Dependency


	WT#1
	0.5
	0.5
	
	WT#1 is self-contained.

	WT#1.1
	0.25
	0.25
	Yes
	

	WT#1.2
	0.25
	0.25
	Yes
	

	WT#2
	1
	0.5
	Maybe
	WT#2 is self-contained.

	WT#3
	1.5
	1
	
	WT#3 is self-contained.

	WT#3.1
	0.75
	0.5
	Yes
	

	WT#3.2
	0.75
	0.5
	Yes
	

	WT#4
	1.5
	1
	
	WT#4 is self-contained.

	WT#4.1
	0.752
	0.5
	Yes
	

	WT#4.2
	0.752
	0.5
	Yes
	

	WT#5
	1
	1
	
	WT#5 is self-contained.

	WT#5.1
	0.253
	0.25
	Yes
	

	WT#5.2
	0.25
	0.25
	Yes
	

	WT#5.3
	0.25
	0.25
	Yes
	

	WT#5.4
	0.251
	0.25
	Yes
	

	WT#6
	0.5
	0.5
	No
	WT#6 is self-contained.

	WT#7
	1
	0.5
	
	WT#7 is self-contained.

	WT#7.1
	0.52
	0.25
	Maybe
	

	WT#7.2
	0.5
	0.25
	Maybe
	



Total TU estimates for the study phase: 713
Total TU estimates for the normative phase: 5
Total TU estimates 137+5 = 12 18

5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	23.xyz
	Study on Integration of satellite components in the 5G architecture Phase II
	SA#96 (June. 2022)
	SA#97 (Sept. 2022)
	Fine, Jean-Yves , Thales, jean-yves.fine@thalesgroup.com
Shen, Sherry (Yang), Xiaomi, shenyang6@xiaomi.com 




	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	



6	Work item Rapporteur(s)
Rapporteur: Fine, Jean-Yves, Thales, jean-yves.fine@thalesgroup.com.
Co-rapporteur: Shen, Sherry (Yang), Xiaomi, shenyang6@xiaomi.com, in charge of work items related to new features. 

7	Work item leadership
SA2

8	Aspects that involve other WGs
SA3 for the Security aspects, SA5 for the Charging aspects, RAN for the RAN related issues.
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	Supporting IM name
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