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Introduction
In RAN3#105, the LTE/NR mobility enhancement were further discussed together, and some new conclusions for single connectivity HO scenario were achieved and captured in various BLCRs. In addition, RAN2/3 has both acknowledged that the LTE/NR mobility enhancement may also be applied in some MR-DC scenarios, if possible. In this contribution, we shall further discuss them in more details.
Discussion

For Rel-16, there are two main LTE/NR mobility enhancement schemes so far: eMBB and CHO (Note: the RACH-less will not be supported in Rel-16). In past few meetings, RAN2/3 has started to investigate their applicability in MR-DC scenarios.

For eMBB scheme, in single connectivity HO scenario, it requires UE to setup and maintain dual active protocol stack (DAPS), i.e. two radio links simultaneously (this is essentially different from Rel-14 MBB scheme!), hence if eMBB would be applied in MR-DC, it may require  UE to setup and maintain more than two radio links, consequently incurs big challenges to UE capability (to be confirmed by RAN2!). In order to reduce the workload, eMBB in MR-DC scenarios, e.g. SN change may not be supported in Rel-16.

According to RAN#85 conclusions, reduction in user data interruption solution for SCG change is removed.

Observation 1: Unlike Rel-14 MBB, to avoid challenges to UE capability and reduce workload, eMBB in MR-DC scenarios, e.g. SN change is not supported in Rel-16.
For CHO scheme, as summarized in R3-194646, it has been made as WF to support following scenarios at least:

- MN initiated conditional SN Change
- SN initiated conditional SN Change

- Conditional SN addition 

If eventually agreed to do so, the stage2 descriptions for applying CHO in MR-DC are needed, hence one BLCR against TS37.340 is inevitable. It is worth noting that the MN or source SN may be allowed to pre-configure multiple candidate target SNs in parallel, where UE may access any of them later.

According to RAN#85 conclusions, conditional NR PSCell addition/change is added into the objective.

Proposal 1: To specify the stage2 aspects for conditional MR-DC operation, and one BLCR against TS37.340 is needed.
In TS37.340 section 10.1, some general aspects with applying CHO in MR-DC can be captured there. The general principles defined in TS36.300 and TS38.300 can be used as baseline, hence references can be made for simplicity.

In the following individual sections for each MR-DC mobility case, e.g. 10.2 Secondary Node Addition, the CHO specific aspects if any, can either be incorporated in the existing procedures, or new associated subsection is to be created, e.g. 10.2bis Conditional Secondary Node Addition. From TS37.340 rapporteur viewpoints, the former option has lighter updates and is preferred to save the editorial effort.

Proposal 2: To incorporate CHO specific aspects into the existing MR-DC mobility procedures, rather than creating new subsection for each conditional MR-DC procedure. 
Taking SN addition scenario for example, if there is anchor node change for the bearer, CHO shall be applied with the same principle as single connectivity, so that MN knows where and when to forward the PDCP SDUs to the real target SN. If only SCG resources is added but without SN terminated bearers, i.e. no anchor node change for the bearer, CHO may also take effect actually, otherwise the MN does not know where and when to forward the PDCP PDUs to the real target SN. 

Observation 2: CHO can be applied in MR-DC regardless of whether there is anchor node change for the bearer. 
To accommodate above two use cases, it is suggested to generalize current “Handover Success” procedure to “Access Success”, so that the usage of such procedure does not always involve anchor node change.

Proposal 3: To generalize current baseline “Handover Success” procedure to “Access Success”, so that it can be reused in MR-DC.
Besides SN addition/change scenarios, CHO may actually also be applied in the SN modification scenario, e.g. PScell conditional change within the same source SN, but it may not have big impacts on the whole procedure call flow. RAN3 may further investigate whether any other impacts exist. 

Proposal 4: RAN3 may prioritize the conditional SN addition/change scenarios, but should further investigate the impacts with conditional SN modification scenario.

In short, there are comprehensive studies and impacts with various conditional MR-DC mobility scenarios, and they are to be specified step by step, subject to RAN2/3 progress and conclusions. We suggest to create the BLCR from minimum with the TP below.

Proposal 5: To endorse the TP below and to create one TS37.340 BLCR from minimum.
Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: To specify the stage2 aspects for conditional MR-DC operation, and one BLCR against TS37.340 is needed.
Proposal 2: To incorporate CHO specific aspects into the existing MR-DC mobility procedures, rather than creating new subsection for each conditional MR-DC procedure. 
Proposal 3: To generalize current baseline “Handover Success” procedure to “Access Success”, so that it can be reused in MR-DC.
Proposal 4: RAN3 may prioritize the conditional SN addition/change scenarios, but should further investigate the impacts with conditional SN modification scenario.

Proposal 5: To endorse the TP below and to create one TS37.340 BLCR from minimum.
References
[1] TS37.340 vf70

Annex // TP for TS37.340 BLCR
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3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1] and TS 36.300 [2].
Conditional PScell Addition: in MR-DC SN addition scenario, the candidate target SN, i.e. PScell/SCG is added in CHO manner.

Conditional PScell Change: in MR-DC SN change scenario, the candidate new target SN, i.e. PScell/SCG is to replace the old serving SN in CHO manner.
En-gNB: node providing NR user plane and control plane protocol terminations towards the UE, and acting as Secondary Node in EN-DC.
Late Data Forwarding: as defined in TS 36.300 [2] and TS 38.300 [3].
Master Cell Group:
in MR-DC, a group of serving cells associated with the Master Node, comprising of the SpCell (PCell) and optionally one or more SCells.

Master node: in MR-DC, the radio access node that provides the control plane connection to the core network. It may be a Master eNB (in EN-DC), a Master ng-eNB (in NGEN-DC) or a Master gNB (in NR-DC and NE-DC).

MCG bearer: in MR-DC, a radio bearer with an RLC bearer (or two RLC bearers, in case of CA packet duplication) only in the MCG.

MN terminated bearer: in MR-DC, a radio bearer for which PDCP is located in the MN.
MCG SRB: in MR-DC, a direct SRB between the MN and the UE.

Multi-Radio Dual Connectivity: Dual Connectivity between E-UTRA and NR nodes, or between two NR nodes.
Ng-eNB: as defined in TS 38.300 [3].

PCell: SpCell of a master cell group.

PSCell: SpCell of a secondary cell group.

RLC bearer: RLC and MAC logical channel configuration of a radio bearer in one cell group.

Secondary Cell Group: in MR-DC, a group of serving cells associated with the Secondary Node, comprising of the SpCell (PSCell) and optionally one or more SCells.

Secondary node: in MR-DC, the radio access node, with no control plane connection to the core network, providing additional resources to the UE. It may be an en-gNB (in EN-DC), a Secondary ng-eNB (in NE-DC) or a Secondary gNB (in NR-DC and NGEN-DC).

SCG bearer: in MR-DC, a radio bearer with an RLC bearer (or two RLC bearers, in case of CA packet duplication) only in the SCG.

SN terminated bearer: in MR-DC, a radio bearer for which PDCP is located in the SN.
SpCell: primary cell of a master or secondary cell group.

SRB3: in EN-DC, NGEN-DC and NR-DC, a direct SRB between the SN and the UE.

Split bearer: in MR-DC, a radio bearer with RLC bearers both in MCG and SCG.

Split PDU Session (or PDU Session split): a PDU Session whose QoS Flows are served by more than one SDAP entities in the NG-RAN. 

Split SRB: in MR-DC, a SRB between the MN and the UE with RLC bearers both in MCG and SCG.

User plane resource configuration: in MR-DC with 5GC, encompasses radio network resources and radio access resources related to either one or more PDU sessions, one or more QoS flows, one or more DRBs, or any combination thereof.

/////////////////////////////////////////////////////////////////////// TP Next //////////////////////////////////////////////////////////////////////////////////////

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 36.300 [2].

DC
Intra-E-UTRA Dual Connectivity
eMBB
enhanced Make Before Break
EN-DC
E-UTRA-NR Dual Connectivity

MCG
Master Cell Group

MN
Master Node

MR-DC
Multi-Radio Dual Connectivity

NE-DC
NR-E-UTRA Dual Connectivity

NGEN-DC
NG-RAN E-UTRA-NR Dual Connectivity

NR-DC
NR-NR Dual Connectivity

SCG
Secondary Cell Group

SN
Secondary Node

CHO
Conditional Handover
/////////////////////////////////////////////////////////////////////// TP Next //////////////////////////////////////////////////////////////////////////////////////

10.1
General

Similar procedures as defined under clause 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [2] apply for MR-DC.

Similar CHO principles as defined in TS 36.300 [2] apply for EN-DC SN relevant mobility.
Similar CHO principles as defined in TS 38.300 [3] apply for MR-DC@5GC SN relevant mobility.

Note (FFS): eMBB is not supported in MR-DC SN relevant mobility, e.g. SN addition and SN change scenario in this protocol version.
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