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1
Introduction

This is the summary of email discussions on CB number 96 on DC operation mode.

Our chairman summarized the content of the respective papers [1] – [13]:

Nok,Or

confirm that SN-only nodes are not precluded

If so, discuss how to inform AMF when an NG-RAN node operates as SN-only and decide between sol2 and sol3

CATT,CT,ZTE

One new optional IE, namely PCell Support, is proposed to be added into the §9.2.2.28 Connectivity Support of TS 38.423, used to inform the NG-RAN whether the related cell is capable to serve as a PCell.

E///

Agree on the principle to always provide a TAC for NR cells which supports only PSCell/SCell functionality and indicate that this TAC is only configured but not broadcast.

introduce support of PSCell/SCell-only NR cells from Rel-15 onwards.

introduce support of PSCell/SCell-only NR cells in NGAP by indicating whether all cells for a certain Tracking Area support only PSCell/SCell functionality.

introduce support of PSCell/SCell-only NR cells in XnAP by indicating in the Served Cell Information NR IE whether the indicated TAC is configured only but not broadcast.

introduce support of PSCell/SCell-only NR cells in F1AP by indicating in the Served Cell Information IE whether the indicated TAC is configured only but not broadcast.

HW: need to understand scenario first – Nok proposes a node with no CP, but this is not possible in our understanding (from Rel-12 assumptions). If we depart from this, an architecture description is needed. CATT,E/// present yet another scenario.

SS: benefit of having only some cells in a node operate in this way?

HW: node granularity seems problematic; scenario for cell granularity is ok

E///: this may be an option to deploy cheap nodes; granularity depends on the interface

Nok: possible according to RRC; maybe node granularity is more sensible than cell granularity

The scenario with a node where some cells operate only as PSCell/Scell is confirmed

- how AMF and neighbor nodes are made aware of this?

- granularity: cell / tracking area / node?

ZTE: problems with transferring TAC granularity indication; unclear business benefit of such a scenario (EN-DC vs. HO case)

Nok: the question of benefit seems to point to a per-node granularity

E///: per-node granularity is not agreeable; per-cell info is already exchanged over network interfaces

CB: # 96_DC_operation_mode

-  The scenario with a node where some cells operate only as PSCell/Scell is confirmed

- RRC allows per-cell, but need to discuss the appropriate granularity (per cell / per TA / per node); benefit should be confirmed

- consistent handling across interfaces? NG impacts needed or optimization?

(E/// - moderator)

Summary of offline disc R3-202569
The following chapter follows the chair’s list of topics and content of related documents, requesting views from several companies

2
Discussion

2.1
Impact of DC operation mode on NGAP

	Moderator’s Summary:

2 Sets of CRs [2],[3] and  [8],[9] propose changes on NGAP

· [2],[3] propose to indicate an “operation mode” on a per node level

· [8],[9] propose to indicate whether all cells of a Tracking Area do not actually broadcast the TA, hence the indication is on a TA level within the Supported TA List IE in the NG Setup and RAN Configuration Update procedures.

Please suggest your way forward, how and why.

	Ericsson:

[2],[3] is too restrictive, as it does not allow configurations/implementations where only certain cells of a gNB do not broadcast TAC. Only if all cells of a TA do not broadcast the TAC, paging optimisations should be applied. [8],[9] follows in a natural way the current structure of NGAP and do not exclude configurations/implementations where the whole gNB is used as, what one might call a “booster node”, but that is only one possible implementation of a gNB.

We propose to go ahead with [8],[9], not restricting possible implemenations/configurations.

	China Telecom:

I have always failed to understand the concept of ” SN-only mode” in NG interface. If all the cells in this node are configured to SN-only, it should remove the existing NG-C connection with AMF. 


[Ericsson in response: we had this discussion already and agreed that if such deployment exists, still, NG interface is present. This helps avoiding the struggles we had in EN-DC with the X2 TNL address discovery.]

	HW:

We still think the SN-node only mode for a NG RAN node is questionable. It is only valid for en-gNB where there is no EPS. When you have look on feature developed for EN-DC, there are feature related to the fact there is no CN/EPS connection e.g. location (EMS), billing etc… We suspect that the “operation mode” for a SN-mode only is not enough and at the end this is not a deployment option but a new node…  For the case where TAC is not broadcast which was introduced by RAN2, we think this allows the network to configure a certain cell to be operated as PScell/SCell only in a flexible way. 
With this understanding, we think there is no impact on NGAP since paging is per interface/node sending within which cell is invisible. In general the SN operation also try to minimise the 5GC impact, if possible we would prefer a solution without NG impact.
[Ericsson in response: this is about a confirmed possibility in SIB, where the TAC may not be broadcast even in case of 5GS support. So, it is rather a question how to deal with this option than whether this is possible or not. If in a project this option is not applied, the respective protocol features are not applicable.]

	Nokia: cell level is not possible because AMF is not cell aware. TA level is OK.

	ZTE：What’s the usage of this SN-node only mode for a NG RAN node is questionable, if it used for EN-DC TNL address discovery, then there already has solution in R15.


2.2
Impact of DC operation mode on XnAP

	Moderator’s Summary:

2 Sets of CRs [5],[6] and  [10],[11] propose changes on XnAP.

· [5],[6] propose to indicate per node in the PCell Support within 9.2.2.28 in the existing Connectivity Support IE which is defined to be included per cell in the Served Cell Information NR IE.

· [10], [11] propose to indicate whether the included TAC is actually broadcast or only “configured”.

Please suggest your way forward, how and why.

	Ericsson:

We see that [5], [6] uses an IE that is actually defined for per cell indication, hence we believe that the proposing company unconsciously took the proper approach half way. Unfortunately, the existing IE cannot be enhanced, as EN-DC operation mode is not a must for a cell in PSCell-only operation mode connected to 5GC.

Further, like on X2 and F1 for EN-DC, for mobility restriction handling, even if a TAC is not broadcast, one is assumed to be configured. It seems natural to add to the existing (mandatory) TAC IE a “configured TAC Indication” and clarify in the semantics of the TAC IE that the TAC is actually not broadcast (in fact, the whole semantic description can be removed).

We propose to go ahead with [10],[11], not restricting possible implemenations/configurations.

	China Telecom:

Support the solution in [5][6] or introduce a new IE cellReservedForOperatorUse for each PLMN.

	HW:

We see the motivation of informing peer node that some certain cell is reserved for PSCell-only operation, so that, say, HO could not be performed towards that cell, which is similar as the discussion/proposal in R3-202411. As to the concrete way of informing, there might be different approaches, which we are open to discuss. We would like also to point the network sharing scenario where SN-node only applies for an operator but the second operator can have full access to this cell. We need further check if both solution allow this scenario. 

Then we foresee also the solution to apply basic cell access barring (or set to operator use only) for SN-Only cell usage. Indeed the cell access barring will not allow access, but will not restrict mobility or SN usage of the cell for UE in RRC connected mode on Master a flag no HO on Xn solve the mobility problem and will allow the SN-only usage … an easy solution is already available.
[Ericsson: in the MOCN scenario, if you look into the SIB1 structure, TAC/Cell ID(/RANAC) is associated with all the sharing MOCN operators. So, SIB1 does not support such approach.

As of cell access barring, this is only possible for all PLMNs (MOCN and MORAN) (have a loock how “centally” the cellReservedForOtherUse is placed in SIB1)
Of course, this is another, which requires manual configuration (which is probably, in some cases, not an issue). But barring is not what we are talking here. We talk about a SIB1 feature related to a cell supporting only PSCell/SCell functionality.]

	Nokia: proposal OK for us.

	CATT

The scenario we discussed here is how to inform the neighbour node that it is a SN only cell to prevent the incoming handover.For SN only cell, there are several ways to realize it.One way is not broadcast the TAC and the other way is the whole SIB1 is not broadcast which is already captured in 37.340 as below:

In MR-DC, the SN is not required to broadcast system information other than for radio frame timing and SFN. System information for initial configuration is provided to the UE by dedicated RRC signalling via the MN
If we only include the case that TAC is not broadcast,it would not cover all SN only cases. 
[Ericsson in response: I bit of history: this paragraph stems originally from the “early drop”, which was the time when EN-DC was to be out before all the System Information was defined. For backwards compatibility reasons, it was left in standard, but it does not make much sense for MR-DC with 5GC, or, would require quite specialise network configuration.
So, if you want to discuss how system support is possible with this option, please come up with a different paper, I guess we can say that this option is not part of this CB.]
Besides,we have a different understanding with Ericsson’s interpretation that “EN-DC operation mode is not a must for a cell in PSCell-only operation mode connected to 5GC”—in fact it is a must for any NR cell information over XnAP. The EN-DC Support is now a mandatory IE within the Connectivity Support IE, and the Connectivity Support IE itself is now a mandatory IE within the Served Cell Information NR structure as well. We do not think adding something into a mandatory present IE rather than outside it will cause any technical problem.

We think it is cleaner to include the “PCell support” indicator into the Connectivity Support IE rather than outside it, as the IE name suggests so. For whether it is needed to deliver per-PLMN “PCell support”, we think it could be aligned with “EN-DC support”. Nevertheless we may add a per-PLMN “EN-DC support” as well for alignment.

We are open with the IE name of “PCell support”.
[Ericsson in response: you are right for the presence of the Connectivity Support IE, my mistake. However, this IE was rather introduced for interoperability with EN-DC, not for MR-DC with 5GC. Still we prefer our way, as it would be aligned with the approach on other interfaces.]
Besides, the per PLMN support is not possible as described above.]
ZTE:proposal OK for us.


2.3
Impact of DC operation mode on F1AP

	Moderator’s Summary:

1 Sets of CRs [12],[13] propose changes on F1AP on per cell level, to indicate whether the included TAC is actually broadcast or only “configured”.

Please suggest your way forward, how and why.

	Ericsson:

[12],[13] “only” completes the work on the topic. Even if current product plans of certain companies would only require a per gNB-DU support indication, [12],[13], like for NG/Xn provides the most common approach, not restricting any implementation and indicates a cell-related information where such information belongs to: within the served cell information.

We propose to go ahead with [12],[13], not restricting possible implemenations/configurations, 

(probably the name of the new IE should be change containing “5GS”)

	China Telecom:

We are ok to introduce a new indication (type: enum) for DC mode for F1AP message. We don’t care what the name is. Anyway, the name of the new IE in F1AP should be aligned with Xn/NG AP.

	HW:
Here the motivation is similar as for Xn, but the difference is, F1 just copy/paste what are broadcasted over Uu, i.e. if TAC is not broadcast for a cell, this TAC will also not be included in F1 for that cell, i.e. CU should share the same understanding as UE when TAC is not seen for that cell. So, whether there is a need to touch F1 is questionable, maybe not needed at all.
[Ericsson in response: we don’t understand the reluctance technically. If we follow the approach in F1 for EN-DC; where a “configured” TAC is provided, then the same should apply for 5GS as well.] 

	Nokia: proposal ok for us.

	ZTE:proposal ok for us.


3
Conclusion and Proposals

The moderator senses reluctance at least at one company and suggests to allow this company to digest the existence of the respective SIB1 feature.

In order to progress the moderator suggests to agree on Proposal 1 below and continue next meeting.

Proposal 1:
It is proposed to acknowledge that an absent TAC in SIB1 is also possible for NR cells serving in 5GS and protocol solutions on NG/Xn/F1 are required to support this option.
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