3GPP TSG-RAN WG2 #105bis
R2-1903570
















R2-170xxxx
Xi’an, China, 8 – 12 April, 2019                                                         resubmission of R2-1900712
Source: 
Huawei, HiSilicon
Title: 

Mobility enhancements in CU-DU case
Agenda Item:
11.9.2.1
Document for:

Discussion and Decision
1 Introduction
0ms UP interruption is a requirement in NR to improve user experience. In R15, how to realize 0ms interruption in NR has been discussed and some agreements were achieved in [1] as following:

Agreements

For NR the 0ms interruption at mobility is possible:

i
intra-cell using beam mobility

ii
For CA operation, addition and release of SCell in response to mobility. No change to PCell.

iii
Further cases might be added depending on progress within the NR WI by the end of Rel-15

It is obvious that currently the identified cases where 0ms interruption can be achieved are very limited. To achieve 0ms interruption in NR for normal mobility scenarios, we still need further enhancements for handover. Since time is urgent for Releaae15, we will continue to study/develop solutions to reduce interruption time during HO in R16.

Currently in NR, CU-DU architecture is introduced, i.e. centralised PDCP/RRC and decentralised RLC/MAC/PHY. In this paper, we will mainly discuss enhancements for mobility under CU-DU structure.
2 Discussion
In RAN3#95bis meeting, F1 is agreed as the formal name for the interface between CU and DU, related functions and procedures are also initially discussed. RAN3 is discussing mobility procedures for the cases of within DUs, between DUs and between CUs. Since DU could support one or more cells, it is common that the UE would move between cells within a gNB-DU, UE context modification procedure could serve as the procedure for mobility between cells within a gNB-DU without additional procedure. The signaling flow for mobility between cells within a DU is illustrated in [1]. The UE would also move between cells under different DUs within a CU as described in [1]. The mobility procedure between gNB-CUs is same as inter-gNB handover procedure and has already been captured in TS38.300 [2]. In general, the mobility procedures over F1 are using context related procedure which is not specifically for handover, so there is no need to have redundant descriptions in the spec.
It has been agreed that the handover mechanism driven by RRC requires the UE at least to reset the MAC entity if multi-connectivity is not configured for the UE. RAN2#97bis meeting has discussed the L2 handling of handover in single connectivity, and agreed that handover is performed with RLC re-establishment and security key can be unchanged when the PDCP anchor is not changed. L2 handling of handover in CU-DU case should also follow the rules.  Since CU consists of PDCP, SDAP and RRC, and DU consists of PHY, MAC and RLC, mobility between cells within a gNB-DU may not require L2 reset/re-establishment to reduce interruption.
Observation 1: In NR, DU could support one or more cells.
To improve user experience, RAN2 is discussing how to achieve 0ms interruption for mobility. In CU-DU architecture, the requirement also exists and we should consider how to achieve 0ms interruption in CU-DU mobility case.   
· 0ms interruption for intra-DU handover

When the UE is approaching the target cell, CA can be pre-configured before handover is triggered, i.e. the UE is configured source cell1 as PCell and target cell2 as SCell. When the UE moves towards and enters the target cell2, PCell change procedure between PCell and SCell is performed, i.e. cell1 becomes SCell and cell2 becomes PCell. Since the UE has already established the path with cell2 in advance, the UE doesn’t need to reset/re-establish L2 during PCell change.

[image: image1.emf]Cell2 Cell1

NG Core

CU

DU

RRC

PDCP

RLC

MAC

PHY

MAC

PHY

SDAP


Figure 1: intra-DU handover case
Proposal 1: To achieve 0ms interruption, target cell can be pre-configured as SCell for intra-DU mobility case.
· 0ms interruption for inter-DU intra-CU handover
For inter-DU intra-CU handover case, since the DUs connecting to the same CU belongs to the same gNB, to achieve 0ms interruption, intra-gNB dual connectivity based solution can be used as illustrated in Figure 2. When the UE is approaching the target DU, intra-gNB DC can be pre-configured before handover is triggered, i.e. CU+DU1 can be configured as master node and DU2 can be configured as secondary node, but actually these two nodes belong to the same gNB. When the UE enters and moves further into the target DU, assisted by the CU a role change between master node and secondary node is performed, i.e. CU+DU2 becomes master node and DU1 becomes secondary node. Since the target DU was added as secondary node in advance, the RLC and MAC entity have been initialized in the target DU and the UE has established the corresponding MAC and RLC entity for DU2 like DC 3C architecture in LTE. Since both the master node and the secondary node can continue to communicate with the UE during role change, the UE doesn’t need to reset/re-establish L2 and there is no interruption during this role change. When the UE leaves the coverage of the DU1, DU1 can be released by CU.
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Figure 2: inter-DU intra-CU handover case
Proposal 2: To achieve 0ms interruption, target DU can be pre-configured as intra-gNB secondary node for inter-DU intra-CU mobility case. 
· 0ms interruption for inter-CU handover
For inter-CU mobility case, it’s same as inter-gNB handover. To achieve 0ms interruption, the solution mentioned in [2], i.e. DC framework with role change between the source CU (MgNB) and target CU (SgNB), can be applied for inter-CU mobility.
3 Conclusion
This paper mainly discusses enhancements for CU-DU mobility. Based on the above discussion, we have following observations and proposals:
Observation 1: In NR, DU could support one or more cells.
Proposal 1: To achieve 0ms interruption, target cell can be pre-configured as SCell for intra-DU mobility case.
Proposal 2: To achieve 0ms interruption, target DU can be pre-configured as intra-gNB secondary node for inter-DU intra-CU mobility case.
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