
3GPP TSG-RAN WG3 Meeting #98
R3-174749
Reno, NV, U.S., 27th November – 1st December 2017
Agenda Item:
10.8.1.6
Source:
Ericsson
Title:
Keeping a stable PDCP anchor – TP for 37.340
Document for:
Discussions & Approval

1
Introduction

Virtualised environment encourages separation of User Plane and Control Plane functions and allow independent scaling of UP and CP functions.
It is expected that deployment scenarios will exist that will benefit from centralised User Plane functions providing services to a cluster of logical RAN nodes, probably allowing implementations that also realise Core Network User Plane functions in the same physical node.

If one considers mobility scenarios or, in general, scenarios where the logical RAN node that hosts the PDCP entity is changed for an ongoing bearer service, it would be advantageous, to keep the PDCP entity established, if the actual deployment allows it:

-
In case of bearer type change for Dual Connectivity, this allows to minimise signalling to the CN in case of Dual Connectivity, where a logical RAN node hosting the PDCP entity is changed from the MN to the SN (or vice versa). This allows to skip Path Update signalling ot the CN completely.
-
In case of SN change for Dual Connectivity, Path Update signalling towards the CN, if the S1-U/NG-U GTP tunnel endpoint at RAN can be kept.

-
In case of changing the serving RAN node or the Master Node, Path Update signalling is needed to update the UE associated C-plane signalling connection to the CN node, however, the CN UP node terminating the U-Plane connection to the RAN can be kept unmodified, in case the UP termination point at RAN can be kept stable. 
It is proposed to introduce the possibility to inform the logical target RAN node, that becomes host of the PDCP entity about the possibility to keep the GTP-U termination point at RAN for the RAN-CN UP interface.
This requires respective information to be included on X2 and Xn. DC related stage 2 text for 37.340 is included in the Text Proposal below
2
Text Proposal for TS 37.340 v120
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1] and 3GPP TS 36.300 [2].

en-gNB:  node providing NR user plane and control plane protocol terminations towards the UE, and acting as Secondary Node in EN-DC. 

Master Cell Group:
in MR-DC, a group of serving cells associated with the Master Node, comprising of the Pcell and optionally one or more Scells.
Master node: A Master eNB (in EN-DC), Master ng-eNB (in NGEN-DC) or a Master gNB (in NE-DC).
MCG bearer: in MR-DC, a bearer whose radio protocols are only located in the MCG.
MCG split bearer: A split bearer whose radio protocols are split at the MN.
MCG split SRB: in MR-DC, a SRB between the MN and the UE allowing duplication of RRC PDUs via the direct path and via the SN.

MCG SRB: in MR-DC, a direct SRB between the MN and the UE.

MN terminated bearer: in MR-DC, a bearer for which PDCP is located in the MN.
Multi-RAT Dual Connectivity: Dual Connectivity between E-UTRA and NR nodes.

ng-eNB: as defined in TS 38.300 [3].

Secondary Cell Group: in MR-DC, a group of serving cells associated with the Secondary Node, comprising of PSCell and optionally one or more Scells.
Secondary node: An en-gNB (in EN-DC), Secondary ng-eNB (in NE-DC) or a Secondary gNB (in NGEN-DC).
SCG bearer: in MR-DC, a bearer whose radio protocols are only located in the SCG.
SCG split bearer: A split bearer whose radio protocols are split at the SN.
SN terminated bearer: in MR-DC, a bearer for which PDCP is located in the SN.
SRB3: in EN-DC and NGEN-DC, a direct SRB between the SN and the UE.

Split bearer: in MR-DC, a bearer whose radio protocols are split either at the MN or at the SN and belong to both SCG and MCG.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.2
Bearer type selection
In EN-DC, for each radio bearer the MN decides the location of the PDCP entity and whether the bearer is split or not.
In MR-DC with 5GC, the following principles apply:
-
The MN decides per PDU session the location of the SDAP entity, i.e. whether it shall be hosted by the MN or the SN or by both.
-
If the MN decides to host an SDAP entity it may decide some of the related QoS flows to be realized as MCG bearer, and the others to be realized as MCG split bearer. 

-
If the MN decides that an SDAP entity shall be hosted in the SN, some of the related QoS flows may be realized as SCG bearer, while the others may be realized as SCG split bearer.
Editor’s Note: The SN’s and the MN’s roles in the decisions process on which bearer type to be realised for a QoS flow need further discussions.

8.3
Bearer type change

In MR-DC, all the possible bearer type change options are supported:

-
MCG bearer to/from MCG/SCG split bearer

-
MCG bearer to/from SCG bearer

-
SCG bearer to/from MCG/SCG split bearer

-
MCG bearer to MCG bearer

-
SCG bearer to SCG bearer

-
MCG split bearer to MCG split bearer

-
SCG split bearer to SCG split bearer

-
MCG split bearer to/from SCG split bearer

For EN-DC:

-
when the security key is changed for a bearer, the associated PDCP and RLC entities are re-established, while MAC behaviour might depend on the solution selected by the network, e.g. MAC reset, change of LCID, etc. (see Annex A);

-
for MCG bearer, split bearer and SCG bearer, during handover MCG/SCG PDCP and RLC are re-established and MCG/SCG MAC is reset; 

-
if a bearer type change happens through handover procedure then for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC are re-established and MCG/SCG MAC is reset;

-
if a bearer type change happens through SN change procedure, then SCG PDCP /RLC are re-established and SCG MAC is reset;

-
one step (direct) bearer type change between MCG to/from MCG split bearer without using the handover procedure is supported;

-
one step (direct) bearer type change between SCG to/from SCG split bearer without using the handover or SN change procedure is supported;

-
for direct bearer type change between MCG bearer and SCG bearer MAC is not reset; the original RLC entity is released and new RLC entity is established;
-
PDCP version change for a DRB is only performed via handover procedure, using a release and add of the DRBs (in a single message) or full configuration;

-
Upon bearer type change from MCG bearer to SCG bearer or from split bearer to SCG bearer, the associated LTE RLC entity is first re-established and then released.

Editor’s note: FFS whether PDCP is re-established for the bearer type change between MCG bearer and SCG bearer, if NR PDCP is used for MCG bearer.

NOTE:
L2 handling for bearer type change in EN-DC is also summarized in Annex A.

8.4
User data forwarding

Editor’s note: the following text only covers EN-DC but it should be made more generic to cover MR-DC with 5GC as well. 
Upon EN-DC specific activities, user data forwarding may be performed for E-RABs configured with the SCG bearer option, with the MCG split bearer option or with the SCG split bearer option. The behaviour of the node from which data is forwarded is the same as specified for the "source eNB" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target eNB" for handover. 
If data forwarding for MCG/SCG split bearer option is applied, the PDCP PDUs which are not acknowledged by the UE are forwarded from the corresponding node to the node hosting PDCP in the course of procedures involving the release of the SCG/MCG part of the split bearer (e.g., Secondary Node Modification, Secondary Node Release, Secondary Node Change).
8.5
User plane anchor at bearer type change, MN or SN change
For EN-DC, if the S1-U termination for an E-RAB at E-UTRAN can be kept at bearer type change between MN terminated and SN terminated bearers or at MN or SN change, the RAN node hosting the PDCP entity before the change notifies the RAN node hosting the PDCP entity after the change about this possibility by providing the S1-U DL GTP-U Tunnel Endpoint Identifier of the S1-U bearer for the corresponding E-RAB. 
For MR-DC with 5GC, if the NG-U termination for a PDU Session tunnel can be kept within the same physical node at bearer type change between MN terminated and SN terminated bearers or at MN or SN change, the RAN node hosting the PDCP entity before the change notifies the RAN node hosting the PDCP entity after the change about this possibility by providing the NG-U DL GTP-U Tunnel Endpoint Identifier of the NG-U bearer for the NG-U PDU Session tunnel. 
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

