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1. Summary of NWM discussion 

The following questions were asked in the first round:
· KI#1:
· Q#1.1: Is there anything SA2 can progress (evaluation/conclusion) without LS response from RAN WG?
· Q#1.2: Does the UE need to know the CAG and CSG mapping?
· KI#2:
· Q#2.1: Where (e.g., in which NF in which PLMN) should the CAG-administrator-provided CAG info be stored?
· Option A: UDM/UDR for non-roaming, V-UDR for roaming.
· Option B: UDM/UDR for non-roaming, new NF (e.g., CAS/CMF) for roaming.
· Option C: New NF for both non-roaming and roaming.
· Option D: (H)-UDM/UDR for both non-roaming and roaming.
· Q#2.3: Assuming that UE is already registered, should the updated CAG info be informed immediately to the UE after the CAG-administrator-provided CAG info is updated?
· Q#2.4: Should and/or can UE impact be avoided?
· Q#2.5: Is it ok to rely on other WGs (e.g., SA6 and SA3) for a mechanism of interaction (e.g., business relation, authorization, and redirection) between AF and NEF apart from NEF API itself (in addition current NEF API conclusion)?

First round summary (by rapporteur)
· KI#1:
· Q#1.1 and Q#1.2: Most companies agreed to wait for the LS response. To summarize, we can’t make any progress in SA2 before the LS, so we don’t need to spend time on this KI before the LS.
· KI#2
· Q#2.1: Most companies opted for option D.
· Q#2.3: Most companies have agreed to define both UCU and registration mechanisms, e.g., as defined in 5.30.3.3 of 23.501 and section 4.2.4.2 of 23.502.
· Q#2.4: Most companies have agreed that the UE impacts should be avoided.
· Q#2.5: Most companies are of the opinion that this is not required or see no need for it. It is also considered to fall outside the scope of SA2.

-----------------------------------------------------------------------------------
The following question was asked in the second round:
· KI#2
· Given the majority preference for Option D, should we proceed with Option D ((H)-UDM/UDR for both non-roaming and roaming) for normative work?

Second round summary (by rapporteur)
A total of 9 responses were received in the second round. For the non-roaming scenario, 8 companies are ok with Option #D. 1 company (ZTE) is not ok with Option #D, but prefers Option #C. For the roaming scenario, 4 companies (NEC, DOCOMO, Ericsson, Samsung) are ok with Option #D. 5 companies (Nokia, LGE, Huawei, ZTE, Qualcomm) raise or imply some doubts for Option #D.
Looking back to the first round, those 5 companies preferred Option A (Nokia, LGE, Qualcomm) or Option C (Huawei, ZTE).
From the above, Rapporteur observes as follows:
· For the non-roaming scenario, Option #D will be pursued, unless conclusion for the roaming scenario has impact on the choice of the solution.
· For the roaming scenario, no solution will be pursued, unless further discussion in the meeting resolves this conflict.
----------------------------------------------------------------------------------------
Rapporteur proposal:
· KI#1
· Most companies agreed to wait for the LS response. To summarize, we can’t make any progress in SA2 before the LS, so we don’t need to spend time on this KI before the LS.
· KI#2
· For the roaming scenario, it is proposed to see the majority’s view during the meeting whether (i) Option #D with some NOTE is ok or not, and whether (ii) Option #A is ok or not.
· For the non-roaming scenario, it is proposed to double check to see during the meeting if Option #D is still ok based on the choice of the solution for the roaming scenario.




The companies' views on the questions asked can be found in the attached below pdf document and under this link.
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1 1. Introduction
After the SA2#162 meeting, TR 23.700-45v0.3.0 includes 9 solutions as below.


Table 1:


Key Issues


Solutions <Key Issue #1> <Key Issue #2>


#1 X


#2 X


#3 X


#4 X


#5 X


#6 X


#7 X X


#8 X


#9 X


The sections intend to collect companies’ views on candidate principles to be considered for conclusions.


2 2. Collection of companies’ views to be considered for
conclusions


2.1 Key Issue #1 (Support of UE move between CAG cell of 5G Femto and CSG cell)


Feedback Form 1: Q#1.1: Is there anything SA2 can progress
(evaluation/conclusion) without LS response from RANWG?


1 – LG Electronics France


No.
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2 – MediaTek Inc.


No


3 – Samsung Electronics Co.


No. Since the solutions have dependencies with design in RANWGs, it could be recommended we decide
the way forward based on their feedbacks.


4 – Ericsson LM


No. It seems there are different views on the understanding of the impacts. It’s important to wait for
the response from RANWG and have a common understanding on the impacts.


5 – HUAWEI TECHNOLOGIES Co. Ltd.


SA2 needs to follow the RAN output, since RAN architecture may have impact to the final solution .
Therefore the topology architecture defined by RAN needs to be known in order to do the normative work.
The timeplan of SA2 needs to consider the RAN outcome timeplan, potentially we may consider whether
we no need to have Femto in Aug agenda.


The consequences of lack of answers in May meeting related to RAN impact for KI#1 solutions requires
further considerations.


6 – NEC Corporation.


NO. SA2 should wait for response from RAN2/RAN3.


7 – NTT DOCOMO INC.


No.


8 – Nubia Technology Co.


ZTE: No. At the may meeting, we will not be able to address KI#1 (at least for the connected mobility
part).


9 – Qualcomm Incorporated


SA2 can wait for the RAN response.


We should also exclude it from the WID scope discussion in May.


10 – Nokia UK


No, SA2 should not progress on evaluation and conclusion for KI#1 before getting the LS response from
RANWGs. However, as we captured solutions for KI#1 in the TR only in the last meeting, we can consider
new solutions/solution updates for KI#1 in the next meeting.
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11 – AT&T GNS Belgium SPRL


No, SA2 should wait for RAN feedbacks


Feedback Form 2: Q#1.2: Does the UE need to know the CAG
and CSG mapping?


1 – LG Electronics France


No.


2 – MediaTek Inc.


No


3 – Samsung Electronics Co.


This question should be answered after receiving LS response from RAN WGs, due to the dependency on
the access control design in RAN WGs.


4 – Ericsson LM


No. It seems more a solution related question. It’s certainly not needed if a solution works without
UE impact. We also need to be aware that RAN SID indicates that no UE impact.


5 – HUAWEI TECHNOLOGIES Co. Ltd.


No, The UE needs to know the CAG and CSG which is allowed to connect to and it is not required to know
whether they are associated.


6 – NEC Corporation.


No. This is solution specific question and related to LS we have sent. We should wait for RAN2/RAN3
response.


7 – NTT DOCOMO INC.


It’s better to wait for LS response on KI#1 from RAN WG.


8 – Nubia Technology Co.


ZTE: For the connected mobility, we need to wait for the RAN feedback. For the idle mobility, it can help
the UE cell selection if the mapping can be locally configured in the UE.
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9 – Qualcomm Incorporated


No.


It should be clarified that any solution relying on newUE function is NOT complete and can cause problems
for the system, because the 5GS and EPS have to also handle the case of legacy UEs (including the Rel-
18 UEs). Eventually, we would still need a solution to address the cases where the UE don’t have such
mapping functions.


Also, from existing system perspective, CAG concept only applies to 5GSwith PNI-NPN, and CSG concept
only applies to HeNBs serving EPS. Therefore, the UE should not mix the two concepts, and should use
the corresponding configurations in those systems respectively.


10 – Nokia UK


This question should be discussed based on the outcome of Q#1.1. If the outcome of Q#1.1 is “Yes, we can
progress without LS response from RANWG”, then in the second round we should consider this question
among with other questions related to the other/all solutions captured for KI#1 in the TR. For now, we
should skip this question.


11 – AT&T GNS Belgium SPRL


No


2.2 Key Issue #2 (Enabling provisioning of subscribers allowed to access CAG cell and managing access
control by the CAG owner or an authorized administrator)


Question KI#2.1: Where (e.g., in which NF in which PLMN) should the CAG-administrator-provided CAG
info be stored?


● Option A: UDM/UDR for non-roaming, V-UDR for roaming.


● Option B: UDM/UDR for non-roaming, new NF (e.g., CAS/CMF) for roaming.


● Option C: New NF for both non-roaming and roaming.


Feedback Form 3: Q#2.1: Which of the above options can be
selected or considered for the conclusion?


1 – DOCOMO Communications Lab.


Rapporteur: Noticed that the option below (e.g., from sol#4) is missing from the list above. Please con-
sider this option in your evaluation.
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- Option D: (H)-UDM/UDR for both non-roaming and roaming.


2 – LG Electronics France


Option A.


3 – Samsung Electronics Co.


Option D (as added above by the rapporteur).


4 – Ericsson LM


Option D.


5 – HUAWEI TECHNOLOGIES Co. Ltd.


New NF e.g. CMF, for both non-roaming and roaming. (option C)


For roaming scenario the V-UDR/UDM does not have subscription data associated to inbound roamers in
V-UDR where to store the list of allowed V-PLMN’s CAG. The registration in H-UDM/UDR implies that
the H-PLMN adds the V-PLMN’s CAG in the user subscription information. This requires that roaming
agreement is extended to allow the “exchange/provision” of such information RAN from V-PLMN to H-
PLMN.


6 – NTT DOCOMO INC.


Option D: In UDM in HPLMN of the target UE both for a roaming user and a non-roaming user.


This looks the simplest solution. We expect Rel-19 SA6 FS_CAPIF_Ph3 (in particular KI#4 CAPIF in-
terconnection) and its potential follow-up in SA3 solve issues for API discovery and for authorization at
NEF. If they don’t solve it in Rel-19, capability specified in SA2 is still available for non-roaming users.


7 – NEC Corporation.


Option D.


8 – Nubia Technology Co.


ZTE: option C, New NF (i.e. CAS) for both roaming and non-roaming


9 – Qualcomm Incorporated


Either Option A or D is fine.


They don’t seem to be mutual exclusive. Option A is not needed, if Option D is always possible.


Also, it should be noted that all these should be made optional, as 5G Femto does not always require the
use of CAG for access control.
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10 – Nokia UK


The 3 of given 4 options consider UDM/UDR for non-roaming case. Based on the current mechanisms, AF
provided input data can be captured as a subscription data in UDM for non-roaming scenario. The need for
new NF needs further justification for the non-roaming scenario. Regarding roaming scenario, again the
need for new NF should be justified especially based on the given comments during online session that the
operators haven’t deployed a 4G CSS. Therefore, option A and option D seem a way forward. For option
D, it is not clear how UDM or any notification from UDR to AMF can be used for the roaming scenario
though.


11 – AT&T GNS Belgium SPRL


option D


Feedback Form 4: Q#2.2: Is the same mechanism (KI#2.1 op-
tions) applied for the non-roaming user?


1 – DOCOMO Communications Lab.


Rapporteur: I think we can ignore this question, as it can already be answered by Q#2.1.


Question KI#2.3: The reason for this question is that two approaches are found in the TR, i.e. 1) that AMF
uses UCU to update the UE immediately after notification (e.g. V-UDR/CMF) OR 2) that AMF waits for the
next registration message from the UE to update it. We can therefore judge from the response whether UCU is
required or not.


Feedback Form 5: Q#2.3: Assuming that UE is already regis-
tered, should the updated CAG info be informed immediately
to the UE after the CAG-administrator-provided CAG info is
updated?


1 – LG Electronics France


Whether to immediately trigger UCU or wait until next registration can be left as operator policy.


2 – Samsung Electronics Co.


Both methods should be supported.


Based on the operator’s policy, the operator may select to send the CAG update info immediately using
UCU, to give fast response to its Femto subscriber (i.e., Femto owner/administrator) regarding the success
or failure of the requested configuration update.


3 – Ericsson LM


For the CAG information delivery to UE, we already have the mechanism to delivery the UE either
use UCU procedure or Mobility registration procedure. This is an implementation choice depends
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on the content of the CAG information change (e.g., the increase of CAG list or the removal of CAG
list). The same applies here and no further change/restriction is needed.


4 – HUAWEI TECHNOLOGIES Co. Ltd.


Both mechanisms can be supported for different purposes. The UCU to provide the CAG list for which the
User is allowed to be accessed (via AF interaction or other mechanism not in SA2 scope) for a later usage
and the AMF via registration in order to enable registration to Femto which has a CAG manually selected
by user not included in the CAG list already available in the UE.


5 – NTT DOCOMO INC.


Yes.


6 – NEC Corporation.


Yes the updated CAG information should be updated as soon as possible. If registration procedure is
ongoing the network may provide it in Registration accept message otherwise UCU message.


7 – Nubia Technology Co.


ZTE: Both options have already been specified in the existing spec. It depends on the operator’s policy or
AMF implementation. There is nothing new.


8 – Qualcomm Incorporated


The AMF should follow the same principle as stated in TS 23.501 clause 5.30.3.3. There is no reason to
change the existing CAG management logic.


According to the existing operation principle, the AMF may update the UE using either UCU, or in the
Registration Accept/Reject, or in Deregistration Request, or in Service Reject.


Exactly which mechanism is used depends on situation and the AMF implementation/operator configura-
tions.


9 – Nokia UK


Both options are valid as described in 5.30.3.3 of 23.501 and clause 4.2.4.2 of 23.502.


10 – AT&T GNS Belgium SPRL


Follow the existing CAG management logic


Feedback Form 6: Q#2.4: Should and/or can UE impact be
avoided?


1 – LG Electronics France


UE impact should be avoided.
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2 – MediaTek Inc.


UE impact should be avoided


3 – Samsung Electronics Co.


UE impact should be avoided.


4 – Ericsson LM


Yes. We need to consider that existing UE can also easily enjoy the coverage of the 5G NR Femto
coverage and We also need to be aware that RAN SID indicates that no UE impact.


5 – HUAWEI TECHNOLOGIES Co. Ltd.


Any impact additional to registration and handover procedure for supporting CAG and CGS mechanism
needs to be avoided.


6 – NTT DOCOMO INC.


Yes.


7 – NEC Corporation.


UE impact should be avoided.


8 – Nubia Technology Co.


ZTE: UE impact should be avoided


9 – Qualcomm Incorporated


To make the feature workable, UE impact has to be avoided.


Also, based on the solutions in the TR, there is NO reason for any UE changes.


10 – Nokia UK


In PNI-NPN, the CAG information is provided per PLMN basis by HPLMN. When the UE is roaming,
VPLMN can provide CAG information. For this case, the UE only updates the CAG information for the
VPLMN. Hence, UE impact can be avoided by using the existing mechanism to update VPLMN provided
CAG information in the UE.


11 – AT&T GNS Belgium SPRL


Yes


Question KI#2.5: We have agreed to enhancements to the NEF API to support 5G Femto CAG deployment.
However, some aspects such as authorization, redirection mechanisms, and business relationships between a
provider hosting NEF and AF need to be addressed by other WGs. Therefore, it is beneficial to understand the
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aspects relevant to SA2, so that we do not have to spend time on it.


Feedback Form 7: Q#2.5: Is it ok to rely on other WGs (e.g.,
SA6 and SA3) for a mechanism of interaction (e.g., business
relation, authorization, and redirection) between AF and NEF
apart from NEF API itself (in addition current NEF API con-
clusion)?


1 – LG Electronics France


Not sure whether SA3/SA6 needs to be involved. What kind of work is needed by SA3/SA6?


2 – Ericsson LM


Yes. How the AF finds the NEF for provision of such info is rather management area and seems not
really in SA2 scope.


3 – NTT DOCOMO INC.


Yes.


4 – HUAWEI TECHNOLOGIES Co. Ltd.


The exposure via NEF API such as authorization and business relationships between a provider hosting
NEF and AF needs to be addressed as any other NEF API based on current mechanism. There is no need
of any special mechanism regarding AF authorization for supporting Femto deployment.


The needs for redirection mechanisms needs to be further investigated and whether it is feasible to be sup-
ported need to be determined based on current API protocol support, e.g. whether the AF can be authorized
by a NEF in other PLMN.


5 – NEC Corporation.


yes.


6 – Nubia Technology Co.


ZTE: If the option D (see Q2.1) is adopted, not sure what is needed for SA3/SA6. If other option is adopted,
the SA3/SA6 dependency is Yes.


7 – Qualcomm Incorporated


Yes.


These aspects are out of scope of SA2, or even out of scope of 3GPP.
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8 – Nokia UK


Relying on other WGs could have been possible if we didn’t have any mechanism/framework that would
make the interaction work. However, we already have mechanisms/APIs to make this work as noted in the
interim conclusions. Hence, for this release, we can make use of the existing mechanisms/API and no need
to rely on the progress of other WGs.


9 – AT&T GNS Belgium SPRL


Yes


————————————————————————————————-


3 Summary of the views (filled by rapporteur)
● Question KI#1.1 and KI#1.2: Most companies agreed to wait for the LS response. To summarize, we
can’t make any progress in SA2 before the LS, so we don’t need to spend time on this KI before the LS.


● Question KI#2.1: Most companies opted for option D.


● Question KI#2.3: Most companies have agreed to define both UCU and registration mechanisms, e.g.
as defined in 5.30.3.3 of 23.501 and section 4.2.4.2 of 23.502.


● Question KI#2.4: Most companies have agreed that the UE impacts should be avoided.


● Question KI#2.5: Most companies are of the opinion that this is not required or see no need for it. It is
also considered to fall outside the scope of SA2.


———————————————————————————————-


4 Second round discussions (New Questions)


Question KI#4: Related to question Q#2.1, whether we can agree on the following option is a way forward
for KI#2.


Feedback Form 8: Given the majority preference for Option
D, should we proceed with Option D ((H)-UDM/UDR for both
non-roaming and roaming) for normative work?


1 – NEC Corporation.


Option D is fine for NEC.
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2 – NTT DOCOMO INC.


Yes.


3 – Ericsson LM


Yes.


4 – Nokia UK


OptionDwould work for non-roaming case. However, for roaming case, OptionD relies onAF re-direction
which hasn’t been defined. In order to align with the existing CAG mechanism where VPLMN-specific
CAG information can be provided by VPLMN to the UE, we should consider Option A for the roaming
case.


5 – Qualcomm Incorporated


Yes.


Regardless which scheme is used, it is always the AMF providing the CAG information to the UE. There-
fore, it is always compliant with the existing CAG mechanism.


The only difference is where the AMF obtains the information.


As long as we can accept that the Application Layer logic (of the CAG owner) can access different H-
PLMNs, option D is fine.


6 – Samsung R&D Institute UK


Yes.


7 – LG Electronics France


In order to go with Option D, we need to assume that AF in VPLMN can be authorized by HPLMN to use
NEF service. It could be solved as part of SA6 FS_CAPIF_Ph3 as DOCOMOmentioned but it is not clear
at current stage. Therefore, some clarification is required in which case roaming can be supported, e.g.
there is service level agreement between AF in VPLMN and HPLMN or CAPIF interworking is supported.


8 – HUAWEI TECHNOLOGIES Co. Ltd.


drawback of the solution option D.


If the operator of visitor UE does not have roaming agreement with the operator of host UE, the AF cannot
provide the CAG information to the H-UDM/UDR of the visitor UE, since the AF should be corresponding
to the femto network which is deployed by the operator of the host UE.


9 – HUAWEI TECHNOLOGIES Co. Ltd.


Huawei Errata corrige. Please ignore previous answer. drawback of the solution option D. If the operator
of visitor UE does not have roaming agreement with the operator of host UE, the AF cannot provide the
CAG information to the H-UDM/UDR of the visitor UE, since the AF should be corresponding to the femto
network which is deployed by the operator of the host UE. Furthermore the V-UDR/UDM does not have
subscription data associated to inbound roamers in V-UDR where to store the list of allowed V-PLMN’s
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CAG. The registration in H-UDM/UDR implies that the H-PLMN adds the V-PLMN’s CAG in the user
subscription information. This requires that roaming agreement is extended to allow the “exchange/provi-
sion” of such information RAN from V-PLMN to H-PLMN.


10 – Nubia Technology Co.


ZTE: For roaming scenarios, option D requires that the AF/Authority in the serving PLMN (Femto) has
an agreement with all operators of roaming-in UEs in order to provide the CAG of the serving PLMN to
the H-NEF. But this assumption does not apply in all cases.


Even for non-roaming case, the UE may want to temporarily access the Femto cell. Option D will lead to
frequent modifications to the subscription data. This impact on UDM is unreasonable. (This also applies
to roaming case)


So it proposes a new NF (CAS, CMF, or whatever) in the serving femto network to handle this case.


5 Conclusions after the second round
Rapporteur summary:


A total of 9 responses were received in the second round. For the non-roaming scenario, 8 companies are ok
with Option #D. 1 company (ZTE) is not ok with Option #D, but prefers Option #C. For the roaming scenario,
4 companies (NEC, DOCOMO, Ericsson, Samsung) are ok with Option #D. 5 companies (Nokia, LGE,
Huawei, ZTE, Qualcomm) raise or imply some doubts for Option #D.


Looking back to the first round, those 5 companies preferred Option A (Nokia, LGE, Qualcomm) or Option C
(Huawei, ZTE).


From the above, Rapporteur observes as follows:


● For the non-roaming scenario, Option #D will be pursued, unless conclusion for the roaming scenario
has impact on the choice of the solution.


● For the roaming scenario, no solution will be pursued, unless further discussion in the meeting resolves
this conflict.


Rapporteur proposal:


● For the roaming scenario, it is proposed to see the majority’s view during the meeting whether (i)
Option #D with some NOTE is ok or not, and whether (ii)Option #A is ok or not.


● For the non-roaming scenario, it is proposed to double check to see during the meeting if Option #D is
still ok based on the choice of the solution for the roaming scenario.
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