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1
Introduction

This is the summary of email discussions on CB number 35 on NPN aspects for E1

Our chairman summarized the content of the respective papers [1] – [8]:

CB: # 35_Email_PRN_E1

E///: Include a NPN Context Info IE in the BEARER CONTEXT SETUP REQUEST message to enable indicating the Serving SNPN; Align the type definition of the NID with RRC to be a bit string of 52 bits length.

- Issue: “Maximum number of CAG IDs per PLMN that can be signaled over E1 by the gNB-CU-UP”

Nok: maximum number of CAG IDs per PLMN that can be signaled over E1 shall match the maximum number of cells that can be hosted in a gNB (i.e. 16384)

- Issue: “Introduce serving NID in E1 UE Context signaling”

Nok,E///: no need for gNB-CU-CP to signal NPN Information (NID or PNI-NPN) to the gNB-CU-UP via UE associated signaling

ZTE,HW,CT: gNB-CU-CP shall provide the serving NID to the gNB-CU-UP during the UE context setup procedure via E1AP

- Issue: “Introduce PNI-NPN information in E1 UE Context signaling”

Nok,E///: no need for gNB-CU-CP to signal NPN Information (NID or PNI-NPN) to the gNB-CU-UP via UE associated signaling

ZTE,HW,CT: gNB-CU-UP shall provide the supported NIDs/CAG IDs per PLMN to gNB-CU-CP via E1AP

- Issue: “Cause values”

Nok: no need for NPN-specific cause values (both UE-associated and non-UE-associated signaling)

ZTE: Add new E1 cause value i.e., “NID not supported”, “CAG not supported” for E1 setup failure case

HW,CT: Add “SNPN(s) not supported”, “PNI-NPN(s) not supported” cause values

- Add an editor note that it is FFS whether the serving CAG ID should be indicated in the UE Context Setup procedure via E1AP? (ZTE)

- st2 issues? (Nok,HW,CT)

(E/// - moderator)

Summary of offline disc R3-202516T

he following chapter follows the chair’s list of topics and content of related documents, requesting views from several companies.

2
Discussion

2.1
PNI-NPN impact on E1AP management procedures

	Moderator’s Summary:

There are different views on whether there is PNI-NPN impact on E1AP management procedures like providing supported PNI-NPN IDs to the CU-CP. Some say there is, some say not.

Please provide your views.

NOTE: outcome of this discussion will have impact on TPs for E1AP and 38.460

	Ericsson:
we thought that we had already a kind of common understanding at the last meeting that PNI-NPN is about access control only, apart from that, a PNI-NPN is “integrated” in a PLMN and there is neither reason to provide differentiation in resource handling nor in foreseeing additional means to enable CU-UPs only serving specific PNI-NPNs, as E1AP allows that already today. Using PNI-NPN to resolve another discussion on increasing the max number of cells indicated in E1AP is not supported by us.

	ZTE:

GNB-CU-UP may only support some special CAGs, so the gNB-CU-UP also needs to send a list of supported CAGs per PLMN configured by the gNB-CU-UP to the gNB-CU-CP.When CAG supported UE accesses to the network, the CU-CP can select the proper UP to serve this UE.

	HW：

We see some benefits. Since UP indicates CP about its supported PNI-NPN info during E1 setup, when a UE is to be served by this CP, and CP is informed this UE’s allowed CAG list from CN, CP could select proper UP for this UE, since different UP may be associated with different PNI-NPN, e.g. resource wise.

	Nokia:
Provision of supported PNI-NPN information from CU-UP to CU-CP is required information during E1 setup in order to select the proper CU-UP to serve a given UE. 
As it was also discussed last meeting, the maximum number of PNI-NPNs that a CU-UP can indicate needs to be future proof and such an adequate limit needs to be determined accordingly. We do not agree to claim to close this topic and also there is no technical argument issued to back such proposal to close the discussion.

In addition, the approach proposed in R3-202135 suggesting no need to signal PNI-NPN at E1 interface steup and derive the information based on NR-CGIs received over F1 and E1 will not work in our view.

<excerpt from R3-202135>
 “Such signalling was seen unnecessary, as localised support of a gNB-CU-UP can be realised along the NR CGI Support List IE, with the understanding that gNB-CU-UP configuration can map PNI-NPN support on the NR CGI Support List IE.”
<end of excerpt from R3-202135>

The above statement assumes that CU-CP will receive NR-CGI information and their corresponding CAG IDs supported for each of them over F1, and that subsequently this list of NR-CGI can be matched to the list of NR-CGIs provisioned during E1 setup, and then derive what PNI-NPN is supported in a given CU-UP.
However, we see several issues with this approach
· Firstly, if E1setup did not include the list of NR-CGI supported, it would lead CU-CP to assume that all PNI-NPNs for any cell are supported. This is not correct in our view, since earlier discussion in RAN3 had statements from some companies that not including the list of NR-CGI at E1 setup is to be understood as the CU-UP able to support any cell in the entire gNB. However, this is not viable for PNI-NPN as we see as a valid scenario to have a CU-UP serve any cell, yet not support PNI-NPN services.
· Secondly, if E1 setup did include a list of NR-CGI, it forces the CU-UP to also support any PNI-NPN for each given cell indicated. This also has negative connotations as it unnecessarily limits a CU-UP deployment, since it is no longer possible to define a CU-UP to serve specific PNI-NPN anymore. Instead, the CU-UP is forced to be treated as it supports any PNI-NPN existing in any of the cells included in the NR-CGI list.

· Thirdly, even if the above limitation were to be acknowledged (CU-UP is forced to support any PNI-NPN for each given cell in the NR-CGI list) , there is still remaining issue in regard to the maximum number of cells that a CU-UP can signal at E1 interface, and which currently is well below the limit of the number of cells that a gNB can support. Hence, this approach cannot not work correctly either without changes to the specification.
  [Ericsson: some views further down on the cause value. Sorry, started to write there.
On the max.no.of CAGs in your proposal: if we agree to allow deployments of CU-UPs that should be only used for certain PNI-NPNs, which is something we can continue, why should the max. number of CAGs be different from the number of cells. I guess we made clear, that the cell list was not intended to replicate all cells served within a CU area, but to allow deployment of CU-UPs with support of a limited number of cells. There are also other ways to limit usage of a CU-UP, like PLMN, slice, qos, you know that. Maybe we can think of allowing CU-UPs restricted for PNI-NPNs, but I would doubt that this makes much sense. 16k long cell list is for sure and will never be acceptable for us. So, please let’s consider some middle ground as sketched.]
[Nokia]

This was already discussed at prior meetings, and also there is no proof that there is any agreement that NR-CGI over E1 is to be used only to support CU-UPs with limited number of cells. Please refer to TDocs contributed in this topic at 2019 November meeting in Reno and discussion papers that brought the IE in the first place in 2018. Thus, we do not acknowledge the claim of such “agreement”. Similarly, it is even clearly captured in the IE itself that the maximum value of the IE needs refinement.

In any case, the approach of not providing PNI-NPI information at E1 setup will not work in our view.
[Ericsson:

I guess here we different views. Currently only the co-located scenario is confirmed, which is why the current CGI list in E1 matches is size with the max cells supported by a DU. I am aware of those discussions, and I also listen to those argumentations online with much amusement.
Giving it a second thought, I do not think that we change our position and do not want to see PNI-NPN information being part of E1 signalling. CU-UP for PNI-NPNs is an integral part of a PLMN and no piece of the access control function resides in the CU-UP. The current means to “specialise” a CU-UP for specific usage, like URLLC etc and to support co-located deployment is already possible with Rel-15 means and unless one can show that we are missing an important point, nothing is to be added.]
[HW] 

As commented above, in general, we are positive in providing PNI-NPN information at E1 setup, the reason actually is similar as providing SNPN over E1, since private network should serve to bear different/specific traffic type which would further be linked to UP resource handling. On the other hand however, we also share similar understanding that CAG ID over radio interface is mainly for access control, and UP actually should not be link to specific cell(s), and the number of PNI-NPN should be far less than the no. of cells.

	


2.2
SNPN impact on E1AP bearer context management procedures

	Moderator’s Summary:

There are different views on whether there the NID, i.e. the serving SNPN ID should be included in the bearer context management procedures.

Please provide your views.

NOTE: outcome of this discussion will have impact on TPs for E1AP

	Ericsson:
UP resources being part of Network Slices, we found it logical to that a CU-UP, announcing support for slices for an SNPN require indication of the served SNPN in order to enable slice-related differentiation when allocating UP resources within a CU-UP shared among SNPNs (and slices). Would be interested to learn, why this view is not shared.

	ZTE:

The multiple NIDs may be configured for one PLMN at CU-UP, and different NIDs require different scheduling mechanism, so it’s beneficial that the gNB-CU-CP provides the serving NID to the gNB-CU-UP during the UE context setup procedure for resource allocation in the gNB-CU-UP. Furthermore, it is also helpful for SNPN specific data collection on the UP side.

	HW:

Similar view as Ericsson. We think it would be beneficial to include serving NID info in the bearer context management procedures, so that resource allocation among different NID (might be associated with same or different slice) could be more flexible or NID specific.

	Nokia:
The main purpose of providing NID during context setup is to influence scheduling, and which is already possible by inclusion of NID over F1. In contrast, we do not coincide in the view to utilize this for resource allocation for user-plane resources at the CU-UP.
[Ericsson: 
Q1: So, you do not foresee NID as being part of admission control, but you would foresee it for controlling DL UP traffic? 
Q2: What is the purpose of the serving PLMN ID in E1 bearer context procedures then? Why is the SNPN ID so different?]
[Nokia]

Isn’t Q1 above a contradicting statement in that suggests NID would be used for admission control at CU-UP, yet on item 2.3 below object on utilizing PNI-NPN for the same purpose?
[HW] 
Not sure if there are any misunderstandings here, my limited understanding, NID/PLMN ID serves similar purpose over radio interface for access control, while for differentiated resource handling in UP.
[Ericsson:

This is not a contradiction, as SNPNs and PNI-NPNs are different in nature. You can regard an SNPN on the same logical level as a PLMN, a network on its own. Whereas PNI-NPNs, as the name suggests, is “integrated” in an existing PLMN, with limited PNI-NPN specifics, not stretching to all the network functions a PLMN would provided, basically it is about access control only. 

So, the logic for work on SNPN should be: if Rel-15 foresees to exchange PLMN IDs in E1 setup (and E1 bearer context messages), we are on the safe side to add a NID everywhere a PLMN appears, simply speaking.

I hope this clarifies.]

	


2.3
PNI-NPN impact on E1AP bearer context management procedures

	Moderator’s Summary:

There are different views on whether there a PNI-NPN ID should be included in the bearer context management procedures.

Please provide your views.

NOTE: outcome of this discussion will have impact on TPs for E1AP

	Ericsson:
We do not see any function in the CU-UP associated to a PNI-NPN, as PNI-NPN is about access control, not resource differentiation, a function not residing in the CU-UP. But we would be interested to learn what this is about.

	ZTE:

Wait for SA2 reply to RAN2 questions on the manual selection CAG ID. Similar like serving PLMN transferred over E1 interface, which is helpful for data collection.

	HW:

Similar view as Ericsson. Actually current spec has not provided the means to allow gNB to learn what CAG is selected, if PNI-NPN info is to be included in bearer context management messages, either UE or CN needs to provide such info to RAN. 

Here there is an open point is, RAN2 sent an LS to SA2 asking if connected UE may change its selected CAG with manual selection, the answer is related with whether CP may know the selected CAG info, however, even CP knows the selected CAG, whether it needs to inform UP still remains questionable.

	Nokia:

We do not see any requirement defined that would require conveying the PNI-NPN for UE-associated procedures to the CU-UP.

	


2.4
Cause Values

	Moderator’s Summary:

[8] proposes 2 cause values “SNPN(s) not supported” and “PNI-NPN(s) not supported”.

Please provide your views.

NOTE: outcome of this discussion will have impact on TPs for E1AP

	Ericsson:
better to have a single one only, in alignment with other discussions and to make this discussion independent from PNI-NPN related discussions.

	ZTE:

Some of the received NIDs and CAG IDs from gNB-CU-UP may not be recognized by the gNB-CU-CP, mainly in the corner case of inconsistent or incorrect OAM configuration, the  gNB-CU-CP shall response a E1 SETUP FAILURE with a cause value,i.e., NID not supported, CAG not supported.

	Nokia:
Regardless of the NPN Information received over E1 during interface setup, there is no reason to fail the interface setup procedure for E1. The CU-CP is aware of whether only a portion of the SNPNs/PNI-NPNs configured at CU-UP or none of them can operate within the gNB as a whole. With this knowledge, it is up to gNB-CU decision whether to activate a given cell or not (e.g., to not activate a cell supporting NPNs if there are no NPNs for that cell are supported in any of the CU-UPs in the entire gNB).

Further, if the existing CU-UPs change in configuration, or a new CU-UP is instantiated adding the earlier lack of NPN support within the gNB, the CU-CP can with knowledge of that change, decide to activate the cell as well. Thus, it would not be adequate to have failed the E1 setup beforehand.
[Ericsson: if the CU-UP does not support the SNPN of the CU-CP but only PLMNs, then I assume that the E1 interface should not be setup, in the same way as it would not be setup in the “legacy PLMN” case. Is this understanding confirmed? Further, if the CU-UP does not indicate any support of PNI-NPN, should the CU-CP then be allowed to select that CU-UP for UP traffic towards PNI-NPN cells? If the answer is no, I would not understand what the “Public Network Integrate” notion would mean, as there is no PNI-NPN related function executed in the CU-UP.]
[Nokia]

Consider the following scenario
· Assume that any PLMN and NPN is supported in core, in order to limit discussion to intra-gNB issue firstly.
· DU1 is brought up, indicates cells with PLMN1 without NPN support
· CU-UP1 is brought up, indicates PLMN2 with NPN support
Based on the logic E/// indicated above, E1 would be failed as there is no matching support in the DUs under the CU-CP. 
· DU2 is brought up, indicates PLMN2 with NPN support

Based on proposals on F1 CB#34, also F1 would be failed due to mismatch on NPN support between DU2 and CU.

Result is then intra-gNB nodes with coincide in PLMN2 and NPN support for DU2 and CU-UP1, yet have no interface setup in either F1 or E1. 
The above is also the simpler case assuming no match at all between CU-UP and CU-CP. It is unclear from the proposals introducing cause value, how would partial matches be handled if only a portion of the NPN Information indicated by a CU-UP matches that of CU.
In regard to “legacy PLMN” behaviour, we are also not in same view. DU1 can indicate multiple PLMNs that CU does not support. This does not fail the F1 interface. What CU does is indicate the PLMNs that are available in F1 setup response, and DU is expected to only utilize/broadcast those. For the CU-UP case, there is no behaviour specified indicating that E1 shall be failed in case of mismatch of PLMNs during interface setup. There is no cause value for this scenario either in 38.463.
On the other hand, if the F1 E1 interfaces are not failed on basis of NPN Information, the following would be expected for the same scenario above:

· Assume that any PLMN and NPN is supported in core, in order to limit discussion to intra-gNB issue firstly.

· DU1 is brought up, indicates cells with PLMN1 without NPN support 

· F1 interface is setup

· Cells in DU1 are NOT activated, as there is no CU-UP available at this point
· CU-UP1 is brought up, indicates PLMN2 with NPN support
· E1 interface is setup
· DU2 is brought up, indicates PLMN2 with NPN support
· F1 interface is setup

· CU based on earlier information received in E1, is aware that CU-UP2 can support the cell(s) in DU2, and thus activates the Cell(s) in DU2

· DU1 cells are inactive, DU2 cells are active
 [Ericsson: ok, I guess we know that we cannot talk about cause values at this meeting, fine with me.]
HW:

In general, we are positive to introduce cause values. But I think Nokia raised a valid point that, for PNI-NPN case, even there is no common supported GAG between CU and DU, F1 should not be failed since there are still public UEs; while for SNPN, I tend to agree with E/// that if there is no common supported NID between CU and DU, there is no point to establish F1, this should also apply to E1 I suppose. 
Maybe we just focus on SNPN case for the moment?

	

	


3
Conclusion and Proposals

The following is proposed:
Proposal 1:
Acknowledge that on PNI-NPN specific impact, the views do not converge, with very different positions in place. This needs to be continued at the next meeting.

Proposal 2:
Agree that E1 bearer management procedures support indication of the NID.
Proposal 3:
Agree that E1 bearer management procedures do not need any PNI-NPN specific indication.

Proposal 4:
Acknowledge that discussions on Cause Values need more discussions.
TP along the agreements:

Proposal 5:
It is proposed to agree on the TP for 38.463 in R3-202653 along Proposal 2.
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