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1. Introduction
During RAN2#97bis meeting, the following agreements were captured for intra NR mobility.
Agreements

1.
For intra NR mobility, when “Lossless HO”, that is lossless, in sequence without duplication to upper layers, can be accomplished by the target using the same DRB configuration and QoS flow to DRB mapping as the source. 

FFS Whether anything more is needed in Rel-15 to support flow remapping at handover. Will be concluded after flow remapping not at handover is concluded.

The lossless HO is applied to the DRBs using RLC AM mode, and require forwarding the unacknowledged data to the target during the UE mobility.
In this paper, we will further discuss the data forwarding issue and provide our proposals.
2. Discussion
Three methods for data forwarding have been discussed, and the main pros and cons of them are excerpted as below:
	
	Pros
	Cons

	1) Session based
	Less forwarding tunnels are required
	QFI is required in the forwarding packets

	2) Flow based
	QFI is not needed in the forwarding packets
	Per flow forwarding tunnels are required

	3) DRB based
	QFI is not needed in the forwarding packets
	Per DRB forwarding tunnels are required


From the above table, the pros and cons of the three methods are not too much obviously, while the DRB based solution has no obvious cons.
Considering the last RAN2 agreements, the lossless HO can be accomplished by the target using the same DRB configuration and QoS flow to DRB mapping as the source, i.e. flow remapping is not applied at handover in this stage, anything more to support flow remapping at handover will only be discussed in the next stage. Therefore, the DRB based data forwarding method is quite reasonable and a straightforward way in this stage. 
Proposal 1: the DRB based data forwarding method should be used for lossless intra NR HO.
While using the DRB based data forwarding, the source sends the information of QoS flows, DRBs and QoS flow to DRB mapping to the target in the HANDOVER REQUEST message, the target responds with the acknowledged QoS flows, DRBs and the data forwarding tunnel endpoint based on DRBs in the HANDOVER REQUEST ACKNOWLEDGE message.
During handover, the target may accept partial QoS flows, while the QoS flow to DRB mapping is kept, and the target configures same DRBs as in the source. Example as in fig. 1, the target accepts the flow1~3, but rejects the flow4, the target establishes the DRB1~2 same as in the source.
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Fig. 1

Also, the target may accept partial QoS flows, while the QoS flow to DRB mapping is kept, but the target configures partial DRBs of the source. Example as in fig. 2, the target accepts the flow1~2, but rejects the flow3~4, the target establishes only the DRB1.
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Fig. 2

Hence, the number of tunnel endpoint for data forwarding should be based on the acknowledged DRBs decided by the target.
Proposal 2: the number of tunnel endpoint for data forwarding should be based on the acknowledged DRBs decided by the target.
======================== TP for TS 38.300 start ========================

9.2.3
Mobility in RRC_CONNECTED

Network controlled mobility applies to UEs in RRC_CONNECTED and is categorized into two types of mobility: cell level mobility and beam level mobility.

Cell Level Mobility requires explicit RRC signalling to be triggered, i.e. handover. Handover signalling procedures adopt the same principle as Rel-13 E-UTRAN as specified in TS 36.300 [2]. For inter-gNB handover, the signalling procedures consist of at least the following elemental components illustrated in Figure 10.2.3-1:
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Figure 9.2.3-1: Inter-gNB handover procedures

1.
The source gNB initiates handover and issues a Handover Request over the Xn interface.

2.
The target gNB performs admission control and provides the RRC configuration as part of the Handover Acknowledgement.

3.
The source gNB provides the RRC configuration to the UE in the Handover Command. The Handover Command message includes at least cell ID and all information required to access the target cell so that the UE can access the target cell without reading system information. For some cases, the information required for contention based and contention free random access can be included in the Handover Command message. The access information to the target cell may include beam specific information, if any.

4.
The UE moves the RRC connection to the target gNB and replies the Handover Complete.

Further enhancements and modifications can be considered.

The handover mechanism triggered by RRC requires the UE at least to reset the MAC entity and re-establish RLC. For DRBs using RLC AM mode, PDCP can either be re-established together with a security key change or initiate a data recovery procedure without a key change. For DRBs using RLC UM mode and for SRBs, PDCP can either be re-established together with a security key change or remain as it is without a key change.

Data forwarding, in-sequence delivery and duplication avoidance at handover can be guaranteed when the target gNB uses the same DRB configuration and QoS flow to DRB mapping as the source gNB. DRB based data forwarding is used for intra-NR Mobility, the number of tunnel endpoint for data forwarding is based on the acknowledged DRBs decided by the target.

Beam Level Mobility does not require explicit RRC signalling to be triggered - it is dealt with at the physical layer and/or MAC - and RRC is not required to know which beam is being used at a given point in time.

FFS whether there may be cases for which intra-cell mobility needs to be handled by RRC.

======================== TP for TS 38.300 end ========================

3. Conclusion
In this paper, we have some further discusses on the data forwarding issue and provide the following proposals:

Proposal 1: the DRB based data forwarding method should be used for lossless intra NR HO.
Proposal 2: the number of tunnel endpoint for data forwarding should be based on the acknowledged DRBs decided by the target.
Proposal 3: RAN3 is asked to agree the TP for TS 38.300 in above section 2.
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