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Participating companies: Ericsson, CATT, Nokia, China Unicom (CU), China Telecom (CT), Vodafone, Huawei (HW), Cisco, Qualcomm (QC), ZTE, Tencent, LGE, BT plc, Samsung, Charter, AT&T, Comcast, Cable Labs, Oppo, Deutsche Telekom (DT), MediaTek, Dish, NEC; totalling 60 participants with some whose company identities nor names were available (represented as Guest)
Agenda:
1. Feedback and any further details on the solution(s) discussed (see SP-231052, also attached)
1. Open issues/questions and other input
1. Convergence towards one of 3 options:
2. TEI19 (well defined soln, possible to complete in one meeting cycle, 1 TU) (will not be part of the prioritisation at SA but will be part of SA2 TEI19 discussion)
2. WI (well defined solution, will need more than 1 TU and may need some discussion/work) (will be part of prioritisation)
2. SI (Need a study due to reuse not feasible, then we need to work on the WTs as well as TU budgets)  (will be part of prioritisation)

China Unicom (CU) paper presented (document with explanation of operator’s requirements and soln sketch):
Q. Why do we need to display two PLMN IDs participating and hosting?
Nokia and Vodafone do not see any value for this and considers added complexity. Ericsson shares same view.
Network names/UE display concerns shared by others if it is actually meant to be to provide both to UE to display, adding new UE requirements.
ZTE: this need to be discussed, CU/CT requirement two PLMNs need to be displayed.
Huawei believes display is NOT a big deal, not impacted by standards. The statement more important about NR RAN operating aspects in the document.
Qualcomm: Display has different ways, PLMN selection phase and after UE registers. Can be human readable or it can be marketing names the operator chooses. So. it is possible that the display can be anything and then does not have to be discussed.
DT still not clear what is the requirement?  Then the PLMN ID (multiple) is not really relevant or what would be the requirement?
Nokia and Vodafone clarified that there is no stage 1 requirement for second PLMN ID for the UE.
Nokia additional question: Figure 5, what happens if the user is a roamer.  Can we then end up in a situation with 3 SMFs in a row?
CU: international roaming is not considered. In CU deployment case, the 4G of participating operator has large coverage in the country, the roaming users can access the 4G network of participating operator as usual.
Vodafone, Nokia believe it is needed to consider.
HW also supported CU position.
When you are in a shared network, inbound roamers in the shared network.
Samsung: how do you restrict the UE from attempting Registration to this network?
Ericsson/Vodafone: you don’t restrict the UE but the AMF would then reject from participating network and then may then reselect the hosting network.
Samsung: this would not work for the UE as can create “forbidden PLMN”.
Nokia: would UE remove all context etc.? What will happen to existing UEs as we don’t expect UE impact.
Huawei (HW): it is not PLMN level restriction rather TA level and should work.
Ericsson:  the handling of a UE, from roaming partner of the participating network, in hosting network depends on the agreement between hosting network and participating network.  CU considers, if understood comments correctly, this entire work is not applicable for international roaming, so the hosting network will accept UEs from participating network, but not UEs of the roaming partner of participating network. 
QC: If we change terminology of hosting and participating to VPLMN and HPLMN then what do we break or does it not work fine? What is missing from national roaming soln as exists?
Nokia/Vodafone: needs further discussion on the roaming issue and somehow know the implications/restrictions.
[bookmark: _Hlk146826583]If it can be understood, is the understanding one approach is that hosting network shall provide service for UE of the roaming partner of the participating network. If the agreement is written in this way, then the hosting network can be "seen" as part of the participating network and provide roaming service for the UEs from roaming partner of the participating network). It's just a simple SUPI/IMSI range configuration in hosting AMF to accept (or reject) certain UEs from certain PLMN.

Ericsson presents slide set (slide set with describing the solution using existing standards with minor modifications):
Slide 3:
Vodafone comments first part we use Rel-15 soln.  One TAC is preferred but may need both based on regulator etc. so operators need to decide/sort out to make sure there is no conflict on the TACs in the network.  Second part, selected PLMN ID goes from AMF to SMF.
CU agrees on the first part and this slide. Only need to provide one soln. CU prefers the V-SMF and V-UPF solution and the VPLMN ID is not needed to deliver to participating core network.
HW: one TAC sufficient so combo with PLMN ID different per OP is sufficient.  For I and V SMF, it is different, VSMF approach is sufficient.
Nokia: reuse as much as possible from Rel-15. I and SMF, do you use any from hosting network?
Ericsson: SMF in hosting, should it be considered I or V SMF. If all agree then we can remove home subscriber treatment.
Comcast: Agrees Rel-15 (first part of the slide) works.  Participating network user sees HPLMN and sends back to HPLMN for handling. Not roamer and not hosting subscriber so slightly different but not sure if any issue.  AMF role is an issue for them as they consider venue aspects for deployment and from their perspective hosting network has not significant role.
Tencent: whether soln can be simpler based on CU paper, with some assumptions and need much work, unclear if opinion or just checking…
Slide 4:
Samsung: Will UDM gets UE selected PLMN? What is the intention of the bullet related to UDM?  Ericsson answers it is about UDM provides subscription data with parameters may help AMF performs SMF selection in the participating network and not anything special from AMF to UDM.
CU: maybe AMF function need enhancement
CT: lower part they are concerned with security and privacy
Ericsson clarified that it is already today’s architecture and standard deployment, nothing new just showing the possibility and purely deployment.
Nokia: locality matching does it not require quite cooperation among operators?  Nokia would like to keep the option in Red open for locality aspects as may be impacts are more for operators.
HW: thinks it is not about UE location so should not be any issue.
Slide 5:
NEC: No impact on UE current logic as described here should work. Huawei agrees.
Comcast: agree slide 5 works with existing standards.
HW: overlapping areas, selection maybe how to select right one. Should we use EPLMN ID as per CU paper? 
Ericsson does not believe it solves the position CU wants to address using EPLMN ID.
NEC: does not believe unless indicated which PLMN is what, we can have any soln without significant RAN impacts as understood now. Prefer to stay with Ericsson proposal.
Below Italic content is collected from Chat discussion and some spelling correction has been made by the moderator 😊:
Vodafone: I think that there are existing RAN tools to solve the overlap area.... but I should check more.
Huawei: I do not understand why there is RAN impact to broadcast  EHPLMN ID, which is just a PLMN ID ....
NEC: when you have overlapping cells then UE will follow current cell reselection criteria based on signal strength
Samsung: by EHPLMN ID how will you solve reselection problem was not clear to me. EHPLMNID has the same priority as HPLMN ID if I understand correctly
NEC: when you have overlapping cells then UE will follow current cell reselection criteria based on signal strength
Samsung: because one is shared cell and another cell broadcast only EHPLMN ID. In my understanding both are equivalent for reselection procedure. But priority is used only during PLMN selection at NAS and not cell reselection - may be I am missing something. 
NEC: you can not just select a cell which is not acceptable as per the RAN signal strength criteria
CU: I think there is not ping-pong issue if the shared RAN broadcast the EPLMN ID of participating operator. because the AMF will send the EPLMN list in registration accept message with the priority corresponding PLMN ID.
Vodafone: I think EHPLMN/EPLMN is not going to help us with the overlap area (but I could be wrong)....
CU: In this boundary scenario, the signalling strength is also considered in network selection. The main requirement is that UE should access the 5G of participating operator in an acceptable range of signalling strength
HW: Yes. So it is not related to cell reselection during PLMN selection in my understanding.
Vodafone: in the overlap area, the hosting and participating operators should be using different frequencies... and then the hosting operator can send RRC Release with frequency priority that steer the UE towards the participating PLMN frequency
CU: but if the UE switch on in the overlapping area, this UE does not have the RRC signal.
Vodafone: It attaches and then the RRC releases points it to the other network.
CU: Do you mean is that the network trigger to change the UE to idle mode based on local configuration in the overlapping area? but in some case, the UE attach but network don’t know whether to trigger the RRC release. maybe I am wrong.
Vodafone: in connected mode, the serving gNB can hand the UE over to a more-prioritised frequency band.
CU: Get your point. but I think this configuration in RAN needs to be configured crossing the two different PLMNs, this may be difficult.
VFE: in connected mode, the serving gNB can hand the UE over to a more-prioritised frequency band
CU: Get your point. but I think this configuration in RAN needs to be configured crossing the two different PLMNs, this may be difficult.
VFE: Agree that the hosting operator need to co-operate [image: 🙂]but that might be easier than getting changes into the [legacy] UEs
QC: we did what Chris describes for 4G (ca release 10) for greenfield 4G operators that did not support 3G/CSFB and did 3G RAN sharing with other operators, bottom line it was done with RFSP/SPID 
IOW providing dedicated idle mode prio to UE in 3G to move to 4G of greenfield operator
Cisco: harris, this assumes either RAT or frequency band difference.. i think frequency band difference between shared and participating network can be assumed
QC: Yes I agree
Vodafone: can also be done on different frequencies within the same band I think (e.g.. CU on 1800-1820 and CM on 1820-1840 MHz)
Do we have a consensus that no technical changes needed in specifications?
Do we need some description (informative, explanation) describing examples (e.g. overlapping areas)?

Comcast input slide:
Vodafone: when you say Data services, does that include voice like IMS?
Comcast: we do not provide voice like services, discussion ongoing, RAN only deployment etc. and as per slide those services they don’t want to provide.
Action: a separate discussion/work area needed for “shared RAN option with small core” and where it would land.
“Small core” is not defined and its purpose is to avoid/not support LI/regulatory/emergency requirements.
Ericsson: Questions if it is really the scope of the work or is there any requirements for it? Why wouldn’t operators simply not use the features (can be turned off/not supported).
Vodafone has sympathy for use case, can agree that it is different scope.
Nokia also wonders about the scope etc.?
Further discussion needed on what if any further technical work needed.


Proposed way forward:
1. Except for Comcast aspects, rest of the aspects can be handled as TEI19 or WI going directly to normative, very limited change expected. Use Ericsson slide set as baseline and conclude on the open issues raised for further processing from the discussion as well as from CU input paper.
Need to conclude which option in order to prepare moderator input for SA2#159 as well as potential TU budget preparation.
2. Comcast requirement of a “shared RAN with small core” deployment requires separate discussion. Some companies believe it is not network Sharing as defined/understood today and also stage 1 requirements are not defined as such in Rel-19. 
Further discussion/proposal needs to be made on this area if TEI19 option can be selected for
 the rest of the requirements.
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