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Discussion and decision
1 Introduction

In RAN2#106 meeting, following agreements were made regarding the simultaneous connectivity handover solution.
Agreements

1 Simultaneous UL PUSCH transmission does not need to be supported for the HO interruption solution. 


2 UL PUSCH switches from source to target after reception of the first UL grant from the target eNB

3 We will not specify single active protocol stack solution (option 0/1/2)

4 We will specify dual active with specified capability coordination that does not have to be utilized by the network. FFS how/whether we will specify the rules for UE when capability coordination is not utilized and UE capabilities are exceeded (we may leave this up to UE implementation).

 In this contribution, we provide further details on some open issues DL data forwarding on non-split bearer architecture option for simultaneous connectivity handover.  
2 Discussion
2.1 Data forwarding
The definition of single/dual active protocol stack has been agreed in [3]. As describe in [1] (i.e., solution 2.3 in [2]), there are two streams of data (one from source and one from target) to the UE. The UE maintains two PHY/MAC/RLC/PDCP protocol stacks. When receiving packet from source cell, the UE processes PHY/MAC/RLC and then decipher the PDCP packet based on source key and store the packet in a common buffer. When the UE receives packet from target cell, the UE does the same process (but deciphering is based on target key) and put deciphered PDCP packet into the common buffer. Regardless of duplication, a common buffer is needed for PDCP reordering between source and target cells. The UE performs ROHC decompression and sends packet to the higher layer making sure packets received from two legs are in order.
In RAN2#105, it was agreed that PDCP SN assignment (for DL) is done at source eNB. PDCP SDUs and the SN assigned to each SDU are then forwarded to target eNB. How the SN for each PDCP SDU is signalled to target eNB can be left to RAN3. 

Late data forwarding would increase actual interruption (although the UE can receive from both source and target) because channel in source becomes worse by the time the UE performs RACH. As described in TS36.300, “as soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE, or as soon as the transmission of the handover command is initiated in the downlink, data forwarding may be initiated.”
Same behaviour as legacy HO can be used. However we also understand it is network implementation issue and should be left to network implementation. 

Proposal 1. Data forwarding is kept same as Rel-15 i.e. Data forwarding may be initiated as soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE, or as soon as the transmission of the handover command is initiated in the downlink.
When DL data are forwarded to target, source also provides the DL COUNT value (i.e., next PDCP-SN and HFN) in the SN transfer message. Unlike in legacy, in case of simultaneous connectivity handover, UE would be using two separate security and ROHC contexts for the DL packets received from source and target logical channels. Therefore, target can encrypt the DL data that are received from data forwarding tunnel from source or from S1 connection from S-GW.

However, there is a possibility that after the HO is successful (i.e., source receives HO success indication or UE release indication from target), there may be some outstanding DL packets that are not delivered to UE by source successfully. In this case, source could also forward them to the target. It is possible that HFN may be out of sync between source and target as both are transmitting the DL data to UE using different security. Therefore, source also needs to provide second SN update message together with any outstanding DL packets to target cell once the source stops UL/DL transmission to UE (i.e., after receiving HO success indication from target).

Proposal 2. Source provides second SN update message and forwards any outstanding DL packets to target cell once the source stops UL/DL transmission to UE (i.e., after receiving HO success indication from target).

3 Conclusion

The followings are proposed:
Proposal 1.
Data forwarding is kept same as Rel-15 i.e. Data forwarding may be initiated as soon as the source eNB receives the HANDOVER REQUEST ACKNOWLEDGE, or as soon as the transmission of the handover command is initiated in the downlink.
Proposal 2.
Source provides second SN update message and forwards any outstanding DL packets to target cell once the source stops UL/DL transmission to UE (i.e., after receiving HO success indication from target).
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