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Summary
The two main tracks of discussion to very different paths on this topic.

Approach 1 would seek to have a study based on stage 1 normative requirements, informative analysis as well as other aspects brought up which falls under potential deployment aspects.  Depending on the scope, some assumptions can be made to focus the scope more precisely.  Within approach 1, there is proposal to reduce the scope by making some assumptions and scenarios/use cases, but such approach has not been agreed so far for the proponents of the study track.

Approach 2 would seek to use the existing normative stage 1 requirement that was not included in 5GS but was available in previous architectures (i.e. GWCN in EPS, GPRS), mainly due to no known deployment of that architecture. This approach would not require any study phase and can be potentially dealt with via TEI19 WI with directly going to normative phase.

General assumption:
1. Is there an agreement to limit the work to focus on NR access with 5GS?
2. When focusing on the normative stage 1 requirements, should we also include informative Annex as well as the study performed by SA1 in TR 22.851, for which the normative work has not yet concluded. 
3. No UE impacts to allow for existing pre-Rel-19 UEs to be able to use the enhanced network sharing.
Moderator view: until additional normative requirements have been agreed, it is premature to create stage 2 study based on the ongoing requirements study.

There are a number of proposals/questions/comments included as part of the study proposal in clauses below, SA2 and interested companies should continue to work offline, potentially hold some planned conference calls during Q4/2023 to reach a common understanding on this work.  

3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title:	Study on Network Sharing Enhancement_Ph1	Comment by Mod_Ericsson0807: Temporary title, for discussion & update based on final outcome 
Acronym:	FS_NetShare_Ph1	Comment by Mod_Ericsson0807: TBD
Unique identifier:	
{A number to be provided by MCC at the plenary} 
Potential target Release:	Rel-19
1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	X
	

	No
	
	
	
	
	

	Don't know
	
	X
	X
	
	X



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
{Tick one or more box(es). The full structure of all existing Work Items is shown in the 3GPP Work Plan in https://ftp.3gpp.org/Information/WORK_PLAN} 
	x
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item

	Parent Work / Study Items 

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

	
	
	
	NA



2.3	Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as a Work Item in an earlier Release if further enhancing the feature from the previous Release)}
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	950006
	Study on Network Sharing Aspects
	The concept, use cases and requirements of Indirect Network Sharing defined in SA1

	1000029
	Indirect Network Sharing
	The normative phase on Indirect Network Sharing based on the consolidated requirements defined in SA1



Dependency on non-3GPP (draft) specification:
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency}
3	Justification
{Free text}
Work in Progress, none of the content in this document has been agreed so far. The collection of input is for further discussion/analysis.
· Stage 1 description requirements specified in the informative Annex I of TS 22.261, described through these two scenarios:
[image: 1685089507576]
Figure I-1: Different options both direct and indirect connections between the Shared NG-RAN and the core networks of the participating operators.
[image: ]
Figure I-2: Indirect Network Sharing scenario involving core network of Hosting NG-RAN Operator between the Shared NG-RAN and the core networks of the participating operators.
Two or more operators have deployed or plan to deploy 5G access networks and core networks with MOCN. The challenge for the network operators is the maintenance generated by the interconnection (e.g., number of network interfaces) between the shared RAN and two or more core networks, especially for a large number of shared base stations. For these reasons, it is valuable to introduce a newly supported network sharing scenario as the operators' agreement.
· Network Sharing mechanism different from 5G MOCN (i.e. Indirect Network Sharing defined in SA1 3GPP TR 22.851 Feasibility Study on Network Sharing Aspect (Release 19) (not available in SA1 site??)
· Disagreement on the interpretation of the scenarios and as such the objectives, scope and justification formulation require further input and discussion.	Comment by Comcast: Our view is that the disagreement is on whether existing roaming solution is adequate or not. At least we did not see anyone disagreeing on the notion on the basic objective of reducing the interconnection between shared RAN nodes and the participating core networks and associated benefits.	Comment by Ericsson0810: Shabnam: As I wrote, formulation of justification which is impossible to do if we can't agree on what is unfulfilled as requirement or even deployment point of view.
· TBD..

[Comcast observations from the submissions, review of TSs, moderated discussions and experience from trials]	Comment by Comcast: Observation 1: It is an operational challenge to maintain multiple N2/N3 interfaces between gNBs of Shared RAN operator and core network functions of participating operators as envisioned in the MOCN architecture specified in Clause 5.18 of TS 23.501, especially when the number of RAN nodes are large. 
 
Observation 2: Architectural enhancements that minimize the number of interfaces between the Shared 5G-RAN operator and participating operators can reduce the operational complexity of MOCN architecture.
 
Observation 3: A key assumption is that the enhancements to networking sharing architecture to minimize operational complexity should be transparent to pre-R19 UEs, i.e., broadcast system information and PLMN & SNPN list handling (clauses 5.18.2, 5.18.2a in TS 23.501) and Network slection by the UE (clause 5.18.3 in TS 23.501) must remain unchanged for backwards compatibility.
 
Observation 4: Network sharing enhancements must not preclude participating operators from continuing to offer the same services via Shared 5G-RAN that it offers over its own 5G-RAN. 
 
Observation 5: Network sharing enhancements must not create service level dependencies on the shared RAN operator to deliver services that are typically offered by the participating operator – otherwise you will be moving the complexity of managing the interconnection to the complexity of managing the business inter-dependency for services.
 
Observation 6: There seems to be consensus that study be focused for 5G-RAN and 5G System. 
	Comment by Ericsson0810: Shabnam: Obs 1: so far only MOCN has been deployed so questionable if such observation is accurate?  Obs 2 needs to be shown via input and not assumed? Obs 3 can be a goal but not assumed depending on the complexity one may create in the network & invalidating the goals. Obs 4 seems more a requirement of operators agreement. Obs 5. need to better understand, seems business relations/operators are being imposed on standards & solns? Obs 6: There is a difference between 5G RAN and NR, and at least my reading is not yet consensus. But fine if agreement.

[Comcast’s text proposal for the moderator to consider as starting point for justification to progress the work and try to reach consensus at SA2#158 meeting on a study phase] 	Comment by Comcast: Text proposal for justification clause as a starting point for moderator’s consideration:

When developing network sharing (i.e. MOCN), one of the challenges for the network operators is the complexity associated with the management and maintenance resulting from a large number of interconnections between the RAN nodes of the Shared 5G-RAN operator and the 5G core nodes. 
SA1 has studied the concept of indirect network sharing in which direct link between the RAN nodes and the core network can be eliminated. The NG-RAN sharing requirements in clause 6.21 of TS 22.261 have been accordingly enhanced as par the FS_NetShare study 
The following can be assumed to limit the scope of the study:
 
·       Study should assume no impact/changes to UEs. 
·       Study should assume that the participating operator is responsible for providing all the services to its subscribers.
·       Scope of architectural enhancement for network sharing should span only 5G-RAN and 5G-Core.



4	Objective
{Summary of what is intended to be achieved. Free text}
TBD
For the purposes of discussion, here are the various potential objectives taken as is from various proposals.
Investigate potential scenarios/use cases as well as limitations in order to define the scope and objectives of the study first. This step maybe performed as part of the discussion prior to defining the scope/objective and help determine the way forward. Example: “TS 22.261 as the only requirement I’ve noticed in TS 22.261 says : The 5G system shall be able to support Indirect Network Sharing between the Shared NG-RAN and one or more Participating NG-RAN Operators’ core networks, by means of the connection being routed through the Hosting NG-RAN Operator’s core network. which, in my understanding is supported in Rel 15”, this position is shared/sympathized by multiple companies who also support TEI19 approach. We also need to conclude if the scope can be limited to NR with 5GS only, majority believe so but there is no agreement.
· WT-1 (reworded proposal): Establish baseline understanding of network sharing for 5G, including a gap analysis on whether the current architecture can adapt to different options of sharing arrangement, and identify any potential enhancement aspects.	Comment by Comcast: Based on the discussion, the gap is clear in that the architecture enhancements are required to manage complexity of interconnections on the network side envisioned in the MOCN architecture specified in clause 5.18 in TS 23.501.

Several solutions have been presented during the moderated discussion that show that the current architecture can be adapted to minimize the interconnection and make them more manageable for both Shared 5G-RAN and participating operators. To that end, the text proposal for rewording of WT-1 is provided for consideration for discussion at the #158 meeting.	Comment by Ericsson0810: Nokia: As we recommended during the moderator discussion, we would propose that WT-1 shall provide a guidance that either of the following mechanisms shall be studied

1. GW based approach where the HO shall have N2N3 from the NGRAN and the HO shall have individual N2N3 interfaces to the PO.

2. Or based on the approach of GWCN 

Also we recommend that study shall be focussed on 5GS / NR.

As pointed by SA1, there shall not be any impact on UE.

So our recommendation is to reword this WT to "Study the possibility of network sharing using either GWCN principle or a GW based approach using handovers at N2 and N3 interfaces"	Comment by Ericsson0810: From Ericsson perspective (& as indicated by other companies) such assumptions are not acceptable. We agree with NR/5GS and that GWCN approach as per EPS/GPRS maybe an option but we don't agree to rest of the restrictions/solution assumption at this point.
· WT-2: Indirect network sharing may include the following:
· WT-2.1: Investigate high level principle  to select appropriate operator when Indirect Network Sharing is enabled, and necessary implications for the overall system and procedures.	Comment by Comcast: It can be assumed that the network enhancements should be transparent to the UE. Therefore, WT-2.1 is not required. 	Comment by Ericsson0810: Ericsson disagrees that it is given no UE impact without understanding the scope of the work	Comment by Ericsson0810: China Unicom proposal: Investigate the potential enhancements to enable authorized UEs to access the subscribed PLMN to use service in 5G Indirect Network Sharing scenario, e.g. enhanced network selection, identification of network sharing type, authorization of the UEs by the enabling operators, etc. 

· WT-2.2: Investigate potential for additional authorization of the users/UEs by the enabling operators, roles of these enabling operators to be determined during the course of the study.	Comment by Comcast: After some further thought it seems that authorization of the users/UEs can be done through the existing mechanisms through use of EHPLMN/EPLMN, CAG Id, etc which are implementation specific. Moreover, reduction of interconnection to manage operational complexity should not impact access authorization.  Therefore, we feel that this is not required to be studied.
· Existing UEs (pre-Rel-19) should be able to be supported without UE impacts, but such aspects are to be investigated as part of the study, depending on the architectural requirements.
· WT-2.3: Investigate potential impacts on Mobility and Handover procedures.	Comment by Comcast: Given overlaps and commonality amongst the new task proposals, we have attempted to consolidate them as a text proposal for further discussion at the meeting to see if agreement can be reached
· WT-2.4: Investigate potential impacts on NF selection, in case of Inter-PLMN operations arising from the scenarios identified.
· WT-3: Investigate potential enhancements and scenarios for supporting roaming UEs to access the subscribed network using 5G Indirect Network Sharing, in cases where certain roaming agreements/interconnections may or may not exist.
· Vodafone Proposal: SA1 requirement is about pre-5GS (EPS, GPRS/CS) GWCN like architecture support.  Other companies like Ericsson, Qualcomm (?) etc. have sympathy for this approach.
· Potential revised proposal: Investigate the potential enhancements to enable authorized UEs to access the subscribed PLMN to use service in 5G Indirect Network Sharing scenario, e.g., authorization of the UEs by the enabling operators, etc. 
· With respect to the roaming architecture as a potential solution for network sharing, it seems that following may have to be further studied:
· CALEA - Current roaming architecture does not support AMF to AMF interface. Per LI architecture, AMF may have to be configured when required per the information requested in the warrant. Today, for network sharing solution there is no need for the participating operator to provide any warrant related information to the shared NG-RAN operator.
· Network based location - In the current roaming architecture, since home AMF is not involved, it is unclear how it can retrieve the location information with the necessary accuracy to meet the regulatory requirement for emergency calls.
· CBC - There is no concept of distributing PWS messages for roaming UEs. Again, it is not clear how the current roaming architecture would support delivery of PWS messages from the participating operator to be broadcast over shared NG-RAN.–
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	WT-Nokia-2.N1
Investigate potential charging information that may be collected to enable the charging system to be able to monetize various actors in the 5GC indirect Network Sharing ecosystem.
WT-Nokia-2.N2	Comment by Comcast: This task seems like more of an implementation on Shared 5G-RAN to modify the PLMN Id/CAG Id list based on time of day and load condition based on business agreement and unclear if an architecture impact is envisioned. We can discuss further.
Investigate potential mechanisms that enable the Hosting Operator to extend indirect sharing to the Participating Operator dynamically. The mechanisms could be pertaining to a time period during which the Hosting Operator would extend indirect sharing to a particular Participating Operator, load factors that influence the indirect sharing, etc.
WT-Nokia-2.N3
Investigate potential impacts with respect to functional and procedural aspects to enable Emergency services and corresponding regulatory aspects while implementing Indirect Network Sharing.
WT-Nokia-2.N4
Investigate potential impacts on the functional and procedural aspects with respect to PWS services while implementing Indirect Network Sharing.


· 
· Inbound Roamers of participating operator - It is unclear how inbound roamers to a participating operator can get access to the shared NG-RAN when the shared NG-RAN operator does not have a relationship with the home operator of the roamer or itself has a relationship with the home operator. What would be the implications of having requests for AUSF coming over an N32 via a SEPP not belonging to participating operator.
· Alternatively, the analysis prior to agreement of a SI can potentially be concluded where a TEI19 approach maybe sufficient, similar to GWCN solution defined for 4G (EPS). In such outcome, many of the requirements maybe already addressed by virtue of the architecture in question.
Note: some of the objectives are not in scope for SA2 and as such also needs discussion why they are mentioned in SA2 work context.
[Comcast’s consolidated text proposal for the moderator to consider as starting point for objectives to progress the work and try to reach consensus at SA2#158 meeting on a study phase for the solution options identified]	Comment by Comcast: WT-1 (consolidation of WT-1(reworded) and WT-Comcast-2.5): Investigate potential adaptations and enhancements to current MOCN architecture to reduce the interconnection complexity between Shared 5G-RAN and participating operators.
 
WT-1.1 (consolidation/rewording of WT-2.1, WT-Comcast-2.10): Investigate potential impacts on Mobility and Handover procedures when moving i) from a non-shared 4G/5G RAN network to a shared 5G RAN network and vice-versa, ii) from 5G-RAN network of one Shared 5G-RAN Operator to 5G-RAN network of another Shared 5G-RAN Operator, with focus on core network aspects.
 
WT-1.2 (same as WT-2.4): Investigate potential impacts on NF selection, in case of Inter-PLMN operations arising from above and other mobility scenarios.
 
WT-1.3 (same as WT-3): Investigate potential enhancements and scenarios for supporting roaming UEs to access the subscribed network using Shared 5G-RAN, in cases where certain roaming agreements/interconnections may or may not exist.
 
WT-1.4 (consolidation of various new WTs from CATT, Comcast, Nokia): Investigate potential impact and if necessary functional and procedures enhancements for other participating operator services like PWS, emergency services (voice, SMS), location services, WPS/MPS, enhanced PDU services (e.g., MA-PDU, multi-homing/branching, VN Group, etc.). 
 
WT-1.5 (based on comments from Cisco, others): Investigate potential impact and if necessary architecture adaptation/enhancements on CALEA and LI procedures.
Note 4: SA3-LI WG will lead this WT if initial study concludes that enhancements are required [OC1] 
 
WT-1.6 (based on WT-Nokia-2.N1): Investiate impact on charging architecture and procedures
Note 5: SA5 WG will lead this WT if initial study concludes that enhancements are required

 [OC1]Security aspects do not seem to have come up during the moderated discussion. I am presuming it is not required because existing security mechanisms for MOCN interconnection (NDS) or core to core (SEPP/IPUPS) continue apply?	Comment by Ericsson0810: Shabnam: unfortunately we don't agree with many of the formulations and assumptions, similar view as Vodafone for now but we are open to discussing really what needs to happen 


5	Expected Output and Time scale	Comment by Comcast: If we can reach consensus on a need for a study to evaluate options proposed during the moderated discussion, allocations of small number TUs for Q4, ’23 (e.g., ~ 3 TUs) will be beneficial. We can then determine in Nov/Dec on whether the normative work can be undertaken under TEI19 or consolidated with another WID (e.g., 5G Femto). It will also provide a more accurate assessment of incremental TUs so that TU allocations across other SA2 SIDs/WIDS can be done efficiently. It can also give more clarity on dependency on other WGs.
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}

	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

	{Possible values:
"TS" or 
"Internal TR" or 
"External TR". See Note 1}
	{e.g. 
"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title}
	{e.g. 
"TSG#87"}
	{e.g. 
"TSG#89"}
	{<FamilyName>, <GivenName>, <Company>, <email address>. See Note 2}

	
	
	
	
	
	



{Note 1:	Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
{Note 2:	The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}

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

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

	{e.g. "22.281"}
	{Possible values: 
- either free text (e.g. “CS aspects to be removed") 
- or “Specification to be withdrawn”}
	{e.g. "TSG#89"}
	{Free text, e.g. "This TS covers Stage 2" or "This TS covers Stage 3" or "This TS covers both stages 2 and 3"}

	
	
	
	



6	Work item Rapporteur(s)
TBD

{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>}
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s)}
{The first listed Rapporteur is the work item primary Rapporteur. The role of a Rapporteur is further described in www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. By default, the primary Rapporteur shall ensure the production of the post-completion summary. 
Secondary Rapporteur(s) are possible for specific secondary task(s), such as: "Write the post-completion summary"; "In charge of a specific aspect of the work item (specify which)"; "Rapporteur for a secondary responsible WG (specify which)"}

7	Work item leadership
SA2
{One Working Group, e.g.: "SA4". Exceptionally a TSG}
{Secondary responsible Working Group(s) are possible. In this case, list them here}

8	Aspects that involve other WGs
{This information is provided as best effort assumption, at the time of submission of the WID to TSG approval. It can be later changed without a need to revise the WID.
The “aspects” can be provided by topic (e.g. “security”, “multimedia”) and/or by specifying the WG(s) e.g.: "SA2, SA3, SA5, SA6. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet"}
For a Stage 2 WID requiring Stage 3 to be done by another group: on a best-effort basis, indicate which potential WG is expected to specify the Stage 3: {possible values: "Not applicable", " unknown", "CT WGs", etc}

TBD

9	Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval}
	Supporting IM name
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