3GPP TSG-RAN WG3 Meeting #108-e
R3-203295
Online, 1st – 11th June
was R3-202104
Agenda Item:
9.3.3
Source:
Ericsson, Nokia, Nokia Shanghai Bell
Title:
PSCell/SCell-only operation mode
Document for:
Discussions & Approval

1
Introduction

At RAN3#107e, we had a discussion regarding the possibility that an NR cell connected to 5GC might not broadcast a TAC if it configured to operate in PSCell/SCell mode only - as specified in TS 38.331.
Following that, it was proposed to introduce in NGAP a new IE within the NG interface management procedures the possibility to indicate that an NG-RAN node operates in “DC mode only”.

The discussion was continued at RAN3#107bis-e with interesting input on alternative approaches and additional aspects. This is also discussed herein.

2
Discussion

2.1
TACs for NR Cells supporting PSCell/SCell functionality only
TS 38.331 foresees the possibility to not broadcast the TAC associated with a (subset of) PLMN(s). The respective semantics of the trackingAreaCode IE is as follows:

trackingAreaCode

Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs. The absence of the field indicates that the cell only supports PSCell/SCell functionality (per PLMN).
This possibility is not foreseen in TS 36.331 for E-UTRA cells connected to 5GC.

Such NR cells are e.g. no candidates for paging, cannot provide MCG functionality, UEs cannot camp on them etc. So, on NG and Xn, only a subset of UE associated functions apply to those cells. The AMF (via NG) and peer NG-RAN nodes (via) Xn would benefit from respective knowledge.

If a TAC is not broadcast in a cell, the selection of such a cell for DC/CA purposes would nevertheless need to be checked against potential roaming and access restrictions on Tracking Area level. Therefore, similar to the approach taken for the (4G) TAC configured for an NR cell for EN-DC, a (5G) TAC is configured and provided on various interfaces for a cell with PSCell/SCell-only functionality.
Proposal 1:
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.

Discussions at RAN3#107e started on the Agenda Item for Rel-15 corrections. We propose to apply corrections from Rel-15 onwards.

Proposal 2:
Agree to introduce support of PSCell/SCell-only NR cells from Rel-15 onwards.

2.2
NG aspects

A UE registration area is a set of Tracking Areas. The registration area is used, among other purposes, to page the UE. If a gNB, for a certain Tracking Area, only supports cells with PSCell/SCell functionality, the AMF would not need to consider that gNB for paging, which may help to reduce the paging effort of an AMF.

The approach proposed for NG is to indicate per Tracking Area, whether all cells served by the gNB only support PSCell/SCell functionality. This would also cater for the fact that the Supported TA List is mandatory in the NG Setup procedure.
Proposal 3:
Agree to 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.

2.2
Xn and F1 aspects, and X2
On Xn and F1AP, the control functions deciding to trigger UE associated functionality, should have the knowledge, whether a UE can be handed over to a cell or only MR-DC/CA is possible. Respective information is provided in the Served Cell Information.

In XnAP, the TAC is mandatory in the Served Cell Information NR, as for NGAP, adding an indication that TAC is only configured would be a proper choice to cope with the current protocol.

In F1AP, the (5G) TAC is an optional IE. The absence alone wouldn’t sufficiently indicate its intended use in NG-RAN/5GS, as it could serve EN-DC only. Whether or not a “configured TAC” would be provided to the gNB-CU would then depend on the cell’s intended use in 5GS, which is up to RAN O&M.

Proposal 4:
Agree to 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.

Proposal 5:
Agree to 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.

As shortly discussed before, and examining X2AP, the Served NR Cell Information IE includes a 5GS TAC which is intended to reflect a “broadcast” information only. If the 5GS TAC is not broadcast, it is not provided on X2. So, there is no impact on X2.
2.3
Realisation of PSCell/SCell-only mode with barred cells

We had discussions at RAN3#107bis-e that as an alternative, the PSCell/SCell-only mode can be achieved by barring the cell.

From a TS 38.331 specification point of view, this approach (irrespective its feasibility and/or reasonability) does not seem to be within the possibilities explicated in TS 38.331.

The reason to discuss the “DC operation mode” at all is that TS 38.331 explicitly specifies how to interpret the absence of the TAC in SIB1 also for NR cells deployed in NG-RAN. For EN-DC we have specified protocol support on S1, X2 and F1 for this option. We regard it as appropriate to ensure the same level of specification also for NR cells deployed in NG-RAN with that option.

Observation 6:
While alternative solutions may exist for how to realise deployment/configuration of a PSCell/Scell-only mode, the option to not broadcast the TAC is explicitly specified in TS 38.331 for both, NR cells deployed for EN-DC and NR cells deployed in NG-RAN. For EN-DC, this option is also dealt with on S1, X2 and F1. Hence it is appropriate to ensure the same level of standardisation for NR cells deployed in NG-RAN.

3
Conclusion and Proposals
We have discussed possibilities to support NR cells deployed for use as PSCell/SCell only and looked at necessary changes in various protocols. The following is proposed:

Proposal 1:
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.

Proposal 2:
Agree to introduce support of PSCell/SCell-only NR cells from Rel-15 onwards.

Proposal 3:
Agree to 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.

Proposal 4:
Agree to 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.

Proposal 5:
Agree to 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.

Observation 6:
While alternative solutions may exist for how to realise deployment/configuration of a PSCell/Scell-only mode, the option to not broadcast the TAC is explicitly specified in TS 38.331 for both, NR cells deployed for EN-DC and NR cells deployed in NG-RAN. For EN-DC, this option is also dealt with on S1, X2 and F1. Hence it is appropriate to ensure the same level of standardisation for NR cells deployed in NG-RAN.

Proposal 7: 
Agree on CRs provided in [1]-[6].
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