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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution analyses the potential complexity in specifying mechanisms for handover interruption time reduction.
Discussions
In order to reduce handover interruption time during handover execution period, both DC based and MBB based approaches use simultaneous data connections to the source and target cells [1]. But DC based approach re-use Rel. 15 L2 (MAC/RLC/PDCP) protocol structure, while MBB based approach proposes to have a new L2 protocol stack to have PDCP entities on both the source and target cells [2]. Figure 1 (a) illustrates the L2 protocol structure of DC based approach reusing Rel. 15 split bearer structure [3],  and Figure 1 (b) shows the split-within-PDCP approach of MBB based mechanisms [2].
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(b)
Figure 1: L2 Protocol Structures of DC based and MBB based Mechanisms
Taking Rel. 15 specifications as baseline, Tables 1 and 2 compare the additional specification works required for DC based and MBB based enhancements for handover interruption time reduction. 
Table 1:	Supported Functions and Required Specification Works for DL Data Transfer
	HO Solutions
	DC based HO DL
	MBB HO DL

	Supported Functionality
	1) ROHC compression;
2) PDCP duplication on PDCP PDU
	1) ROHC compression;
2) PDCP duplication on PDCP SDU
	1) ROHC compression;
2) PDCP duplication Not Supported

	
Required Specification Work (in addition to Rel. 15)
	1) PDCP context indication (if PDCP PDU generated before or after PDCP entity moves from the source cell to the target cell).
2) Deciphering and integrity verification based on the context indication.

	1) PDCP context indication (if PDCP PDU generated by the source cell or the target cell).
2) Deciphering and integrity verification based on the context indication.
3) before ROHC decompression, to disable the existing common reordering and duplicate discarding function, instead, to enable separate reordering and duplicate discarding functions for PDCP PDUs with the source and target cells’ contexts, respectively.
4) the reordering and duplicate discarding operation for the target cell needs to know at which SN the transmission on the target cell starts 
5) to perform separate ROHC decompression respectively on the PDCP PDUs received from the source and target cells.
6) after ROHC decompression, to enable a common reordering and duplicate discarding function to merge PDCP PDUs from both the source and target cells for in-sequence delivery to upper layer.
7) both the source and target cells need to perform integrity protection, and ciphering.
	1) PDCP context indication (if PDCP PDU generated by the source cell or the target cell).
2) Deciphering and integrity verification based on the context indication.
3) PDCP entities at both the source and target cells.



Table 2:	Supported Functions and Required Specification Works for UL Data Transfer
	HO Solutions
	DC HO UL
	MBB HO UL

	
	With dual connections (not necessarily simultaneous TX) to both the source and target cells
	Single PUSCH (i.e., PUSCH is switched from the source cell to the target cell)
	With dual connections (not necessarily simultaneous TX) to both the source and target cells
	Single PUSCH (i.e., PUSCH is switched from the source cell to the target cell)

	Supported Functionality

	1) No impact on DL PDCP/RLC retransmission and ROHC compression.
2) PDCP duplication is supported on UL PDCP PDU.
	1) No impact on DL PDCP/RLC retransmission and ROHC compression.

	1) No impact on DL PDCP/RLC retransmission and ROHC compression.
2) PDCP duplication is supported on PDCP SDU
	1) Missing feedback for DL PDCP/RLC retransmission and ROHC compression.


	
Required Specification Work
	1) to indicate the change in the context of PDCP PDU.
	1) to indicate the change in the context of PDCP PDU.
	1) to indicate the change in the context of PDCP PDU. 
2) PDCP needs to perform header compression on a PDCP SDU twice, one for the source cell and one for the target cell;
3) PDCP needs to perform security operation (integrity protection and ciphering) on a PDCP SDU twice, one for the source cell and one for the target cell;
4) both the source and target cells need to perform deciphering, integrity verification, and reordering and duplicate discarding;
5) the reordering and duplicate discarding operation at the target cell needs to know at which SN the transmission to the target cell starts
6) After ROHC decompression, another reordering and duplicate discarding operation is needed at the target cell to merge packets received at the source and target cells before delivery to the upper layer. 
	1) to indicate the change in the context of PDCP PDU.



As DC based HO enhancement uses Rel. 15 L2 protocol structure, it needs very minimal addition to the specifications, and it inherits Rel. 15 functionality of PDCP duplication, which has been developed specifically to reduce latency for URLLC service. MBB based approaches deviate from the Rel. 15 L2 protocol structure, which leads to
· The need of significant works to the specifications to support Rel. 15 functionalities; or
· Lack of support of those functionalities, which are important to URLLC and Industrial IoT services.

[bookmark: Observation1]Observation 1: Rel. 15 L2 protocol structure for DC can be reused with minimal specification works for handover interruption reduction, and it can fully support functionalities for URLLC and Industrial IoT services during handover.
[bookmark: Observation2]Observation 2: MBB based approaches deviate from Rel. 15 L2 protocol structure, and require significant amount of specification works to supports functionalities needed by URLLC and Industrial IoT services during handover. 
[bookmark: Proposal3][bookmark: Proposal][bookmark: _Ref129681832]Proposal: Rel. 15 L2 protocol structure for DC should be taken as baseline for data transmission during handover for interruption time reduction.
Conclusions
This contribution analyses and compares the additional specification works required for DC based and MBB based enhancements for handover interruption time reduction, which leads to the observations and proposal as follows:
Observation 1: Rel. 15 L2 protocol structure for DC can be reused with minimal specification works for handover interruption reduction, and it can fully support functionalities for URLLC and Industrial IoT services during handover.
Observation 2: MBB based approaches deviate from Rel. 15 L2 protocol structure, and require significant amount of specification works to supports functionalities needed by URLLC and Industrial IoT services during handover. 
[bookmark: _GoBack]Proposal: Rel. 15 L2 protocol structure for DC should be taken as baseline for data transmission during handover for interruption time reduction.
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