
3GPP TSG RAN WG2 Meeting #105
R2-1900281
Athens, Greece, 25th February - 1st March 2019 
Source:
CATT 

Title:
Consideration on Reducing Interruption Time for Single TX UE
Agenda Item:
11.9.2
Document for:
Discussion and Decision
1. Introduction
According to the NR mobility WID[1], the following objectives need to be considered:
· To study solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 

· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 

· RACH-less handover 
In NR, to find the best solution of reducing interruption time during HO, the UE RF capability should be considered first. For example, single TX/ single RX UE can't directly apply the handover with simultaneous connectivity with source cell and target cell due to the limitation of downlink & uplink transmission capability.
In this contribution, we focus on  solution of reducing interruption time for single TX/ single RX  and single TX/ dual RX UE during HO, and provide some analysis and proposals. 
2. Discussion
In LTE, MBB and RACH-less mechanism can be applied to single TX/ single RX UE due to the limitation of downlink & uplink transmission capability, likewise, in the case of NR, this type of UE can also use these solutions to shorten the interruption time due to same reason as in LTE.
Proposal 1: The NR system should support the MBB and RACH-less mechanism, at least to optimize the handover interruption time of the single TX/ single RX capability UE.
In addition, single TX/ dual RX UEs also need to be considered for the MBB and RACH-less solution. Considering that type of UE cannot transfer uplink data to the source cell while signaling a handover complete message to the target cell due to uplink RF limitation, so they are also unsuitable to directly apply the handover with simultaneous connectivity with source cell and target cell as discussed in LTE WI[2][3]. But if uplink TDM technology is introduced, which can improve the interruption delay, but still cannot reach 0ms due to RF/baseband tuning, and it would lead to more complexity.
Observation 1: The single TX/ dual RX UE uses the dual connection solution with uplink TDM technology, which can improve the interruption delay, but also lead to more complexity.
On the contrary, if the MBB + RACH-less solution is applied to this type of UE, both intra- and inter- frequency scenarios can be supported, that is, the UE can be allowed to downlink synchronize to target cell with same or different frequency while maintaining the uplink and downlink data transmission with the source cell, and once it is ready to initiate the uplink transmission, it will stop the data transmission of the source cell. In addition, for the MBB and RACH-less solution in NR, the interruption time during HO would be smaller, as in NR system with time slot as scheduling unit, the data processing time will be greatly reduced compared with LTE with subframe as scheduling unit. Therefore, from the interruption delay point of view, for the single TX/ dual RX UE the MBB + RACH-less solution may be acceptable, and more importantly, the MBB + RACH-less solution has the least impact on the NR specification.
Observation 2: The single TX/ dual RX UE uses the MBB + RACH-less solution, which may have acceptable interruption during HO, and has the least impact on the NR specification.
Proposal 2: The single TX/ dual RX UE only uses the MBB and RACH-less mechanism to optimize the handover interrupt time to simplify standard effort.
3. Proposals
According to the analysis in section 2, we have the following observations and proposals:

Proposal 1: The NR system should support the MBB and RACH-less mechanism, at least to optimize the handover interruption time of the single TX/ single RX capability UE.
Observation 1: The single TX/ dual RX UE uses the dual connection solution with uplink TDM technology, which can improve the interruption delay, but also lead to more complexity.
Observation 2: The single TX/ dual RX UE uses the MBB + RACH-less solution, which may have acceptable interruption during HO, and has the least impact on the NR specification.
Proposal 2: The single TX/ dual RX UE only uses the MBB and RACH-less mechanism to optimize the handover interrupt time to simplify standard effort.
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