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1 Introduction

In 3GPP TSG-RAN NR AH #2, the following agreements have been made for bearer handling during handover and SgNB change procedure:
Agreements for EN-DC

1:
For handover, for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC should be re-established and MCG/SCG MAC should be reset.

2
For SCG bearer, when S-KgNB is changed due to key re-fresh (even if we have per bearer key) or SgNB change then SCG PDCP re-established, SCG RLC re-established, SCG MAC is reset;


Note: if solution for bearer type change is applicable then it could be considered to be used also for this case.

During NR SI, RAN2 discussed and captured the following texts in TR 38.804 regarding network controlled mobility [1].
	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. The handover with and without re-establishing the PDCP entity is supported, which is to be confirmed by SA3 whether handover without security key change is acceptable. In-sequence and lossless delivery without duplicates (from upper layer viewpoint) is supported for handover within NR.


In this contribution, we will discuss the impact on bearer handling during handover and SeNB procedure change in NR-E-UTRA Dual Connectivity system.
2 Discussion
NG-RAN supports NR-E-UTRA Dual Connectivity (NE-DC), in which a UE is connected to one gNB that acts as a MN and one eNB that acts as a SN. The gNB is connected to 5GC and the eNB is connected to the gNB via the Xn interface.
Based on baseline procedures captured in TR [1] for NR mobility or handover (HO), it is clear that PDCP will not be re-established for every mobility procedure in NR. In LTE for every mobility procedure PDCP, RLC and MAC entities are reset and re-established which can cause loss of data and interruption in user plane services.

Observation 1: In NR handover with and without re-establishing the PDCP entity is supported.

 In LTE-NR interworking below type of mobility procedure can occur for MR DC
a. MN handover can happen without SN node change 
b. MN handover can occur with SN node change
c. SN node change 
As agreed in RAN2 NR AH #2 , In EN-DC if  handover occurs(option a and option b) then MCG and SCG L2 entities need to be re-established and reset . During SN node change procedure (option c) , only SCG L2 entities need to be re-establish and reset 

Observation 2: In EN-DC, for handover, for MCG bearer, split bearer and SCG bearer, MCG/SCG    PDCP/RLC should be   re-established and MCG/SCG MAC should be reset.

Observation 3: In EN-DC , For SCG bearer, when S-KgNB is changed due to key re-fresh (even if we have per bearer key) or SgNB change then SCG PDCP re-established, SCG RLC re-established, SCG MAC is reset.
For normative work in Release 15 for CU-DU split architecture RAN3 has decided to select Option 2[2] which is based on centralised PDCP/RRC and decentralised RLC/MAC/PHY.NR Centralized deployment consist of CU, DU, and TRPs (Transmission Reception Point) nodes. Due to this split multiple types of mobility procedure are possible [3] and impact on L2 entities i.e. PDCP/RLC/MAC can be based on type of mobility. During Intra CU-inter DU HO, there is no need of PDCP re-establishment as PDCP termination point does not change but it is required to perform re-establishment and Reset for RLC and MAC entity as RLC and MAC entity at NW side changes. During inter CU handover, as PDCP termination point changes then all L2 entities need to be re-established and reset. 

In NE-DC, during intra CU – inter DU handover as PDCP anchor point and keys does not change so there is no need to re-establish MCG PDCP entity. There will be no impact on security keys for split bearer and SCG bearer so no need to re-establish the PDCP entity for split bearer and SCG bearer. MCG RLC entity changes during intra CU-inter DU HO case so there is need to re-establish MCG RLC entity of MCG bearer and split bearers and reset the MCG MAC entity of MCG and split bearers.
Observation 4:  In NE-DC, handover without re-establishing the MCG PDCP entity is possible. 

Proposal 1: In NE-DC, for handover without PDCP anchor change and key change, for MCG bearer, split bearer and SCG bearer, MCG/SCG   PDCP should not be re-established. MCG RLC should be re-established and MCG MAC should be reset. SCG RLC should not be re-established and SCG MAC should not be reset.
In NE-DC if inter CU handover occurs which involves key change as well as PDCP termination point , then handover procedure can be handled in same manner as EN-DC i.e. L2 entities need to be re-establish and reset .
Proposal 2: In NE-DC, for handover with PDCP anchor change, for MCG bearer, split bearer and SCG bearer, MCG/SCG    PDCP/RLC should be    re-established and MCG/SCG MAC should be reset.
In NE-DC, EUTRAN will act as secondary node, so during SN change L2 entities associated with SCG need to be re-established and Reset.
 Proposal 3 : In NE-DC , For SCG bearer, when S-KeNB is changed due to key re-fresh  or SeNB change then SCG PDCP re-established, SCG RLC re-established, SCG MAC is reset;
Proposal 4: Proposal 1 and 2 is also applicable for NR-NR DC.

3 Conclusion

Based on the above RAN2 is requested to discuss the following observation and agree the following proposals:
Observation 1: In NR handover with and without re-establishing the PDCP entity is supported.

Observation 2: In EN-DC, for handover, for MCG bearer, split bearer and SCG bearer, MCG/SCG    PDCP/RLC should be   re-established and MCG/SCG MAC should be reset.

Observation 3: In EN-DC , For SCG bearer, when S-KgNB is changed due to key re-fresh (even if we have per bearer key) or SgNB change then SCG PDCP re-established, SCG RLC re-established, SCG MAC is reset.
Observation 4:  In NE-DC, handover without re-establishing the MCG PDCP entity is possible. 

Proposal 1: In NE-DC, for handover without PDCP anchor change and key change, for MCG bearer, split bearer and SCG bearer, MCG/SCG   PDCP should not be re-established. MCG RLC should be re-established and MCG MAC should be reset. SCG RLC should not be re-established and SCG MAC should not be reset.

Proposal 2: In NE-DC, for handover with PDCP anchor change, for MCG bearer, split bearer and SCG bearer, MCG/SCG    PDCP/RLC should be    re-established and MCG/SCG MAC should be reset.
Proposal 3 : In NE-DC , For SCG bearer, when S-KeNB is changed due to key re-fresh  or SeNB change then SCG PDCP re-established, SCG RLC re-established, SCG MAC is reset;
Proposal 4: Proposal 1 and 2  is also applicable for NR-NR DC.
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