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1. Introduction

Even further mobility enhancement in E-UTRAN is a WI led by RAN2 [RP-181544]. In the last two RAN4 meeting, RAN4 started to discussion on the WI, and mainly focus on an LS from RAN2. The LS reply was sent to RAN2 at last meeting. The LS confirms the feasibility to perform simultaneous transmission/reception of various UL & DL physical channels/signals to/from two cells under certain scenarios [1]. In our understanding, RAN4 RRM shall continue to discuss the RRM impact of the WI and figure out the corresponding RRM requirements.
2. Discussion
Conditional handover and 0ms interruption handover are introduced in the WI in RAN2. From RAN4 RRM point of view, the handover delay requirements and interruption requirements are impacted by the two new procedure. Since the new handover procedure are essential functionalities, the corresponding RRM requirements shall be specified.

Proposal 1: The handover requirements of conditional handover and 0ms interruption handover shall be specified.
2.1. Conditional handover
RAN2 introduces a conditional handover. Some agreements are made in the RAN2#104 meeting.

	Agreements

1
RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

2
Usage of conditional handover is decided by network. UE evaluates when the condition is valid.


The conditional handover procedure is that network send the RRC message containing handover command to UE when the radio link of the UE is still stable. The handover command can contain one or multiple candidate target cells.
Agreements

1
Support configuration of one or more candidate cells for conditional handover. 
The RRC message may also include the conditions of when the UE should execute the handover. When the conditions are fulfilled the UE executes the handover in accordance with the Handover Command. 

In legacy handover (not considering make before break and rach-less), serving cell is fully responsible for the handover. It means that based on the measurement report reported by UE, the network decide which target cell UE shall handover to, and when UE received the handover command, UE stops the UL&DL transmission& reception and starts to perform target cell detection (if not detected before), retuning RF, adjust AGC (if inter-frequency), acquire the fine timing and send PRACH. The handover delay and interruption requirements are specified in TS 36.133 as below,
	Dhandover= Maximum RRC procedure delay+ Tinterrupt
Tinterrupt = Tsearch + TIU + 20 ms


In conditional handover, some aspects which is differential with legacy handover procedure need to be discussed:

1. In conditional handover, the typical case is that there is no unknown cell handover. The conditional handover command with candidate target cell(s) and associated handover condition are based on the early measurement report. Then the Tsearch=0 for conditional handover.
2. The starting point of the interruption is not from the moment that handover command is commanded. When UE receives the conditional handover command, UE doesn’t perform handover at once. The execution of the handover is done at a later point and UE will handover to the first cell which fulfils the handover condition. So when UE actually executes handover to a target cell, the interruption happens. UE shall retune RF, adjust AGC (if inter-frequency), acquire the fine timing and send PRACH. Thus the Tinterrupt=Tiu+Tprocessing time. The time for the above processing time needs further study. In our understanding the processing time shall be larger than 5ms which is defined in “make-before-break” handover in LTE. However the “make-before-break” handover in LTE is limited to intra-frequency scenario. So if the conditional handover takes inter-frequency case into account, the additional processing time for RF retuning, AGC adjustment and the bandwidth changes shall be considered.
3. When specifying the conditional handover delay, we think it shall have one explicit starting point. The existing definition of Dhandover can be inherited.
“When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command when UE is configured with conditional handover.”
Dhandover= Maximum RRC procedure delay+ Tuncertainty+Tinterrupt

Where Tuncertainty is the time from the handover command is received to UE executes handover.

Proposal 2: For conditional handover, the handover delay and interruption can be specified as below,
Dhandover= Maximum RRC procedure delay+ Tuncertainty+Tinterrupt

Where Tuncertainty is the time from the handover command is received to UE executes handover.
Tinterrupt=Tiu+Tprocessing ms
2.2. 0ms interruption handover
Regarding 0ms interruption handover (which is also called as enhanced make-before-break in RAN2), RAN4 sent the LS reply to RAN2 at last meeting [1]. The LS confirms the feasibility to perform simultaneous transmission/reception of various UL & DL physical channels/signals to/from two cells under certain scenarios:
- Simultaneous reception and transmission for intra-frequency synchronous deployment is feasible,

- Simultaneous reception for intra-frequency asynchronous deployment is feasible, and transmission is FFS,

- Simultaneous reception and transmission for inter-frequency synchronous deployment is feasible,

- Simultaneous reception and transmission for inter-frequency inter-band asynchronous deployment is feasible, 
- Simultaneous reception and transmission for inter-frequency intra-band asynchronous deployment are FFS.
For each case, there are certain conditions and restrictions. Since the LS had confirmed the feasibility of 0ms interruption during handover procedure, the corresponding requirements shall be specified. It is straight forward to specify the interruption time equals 0ms. The scenario can be limited to intra-frequency and inter-frequency synchronous deployments. And it is assumed the bandwidth of the source cell is larger than that of the target cell.
UE can continue maintain the connection with source cell and perform RACH procedure with target cell simultaneously. So the interruption time starts from the handover command is received to the moment UE acquiring the first PUSCH transmission occasion.

Proposal 3: For 0ms interruption, the interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of new PUSCH when UE is configured with enhanced make-before-break handover (i.e., 0ms interruption), excluding the RRC procedure delay.

Proposal 4: When enhanced make-before break handover is commanded in intra-frequency and inter-frequency synchronous deployments, the interruption time shall be Tinterrupt
Tinterrupt =0 ms

Note: it is assumed the bandwidth of the source cell is larger than that of the target cell.
3. Conclusions

This contribution provides the discussion on even further mobility enhancement in LTE. The following proposals are provided: 
Proposal 1: The handover requirements of conditional handover and 0ms interruption handover shall be specified.
Proposal 2: For conditional handover, the handover delay and interruption can be specified as below,

Dhandover= Maximum RRC procedure delay+ Tuncertainty+Tinterrupt

Where Tuncertainty is the time from the handover command is received to UE executes handover.
Tinterrupt=Tiu+ Tprocessing ms

Proposal 3: For 0ms interruption, the interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of new PUSCH when UE is configured with enhanced make-before-break handover (i.e., 0ms interruption), excluding the RRC procedure delay.

Proposal 4: When enhanced make-before break handover is commanded in intra-frequency and inter-frequency synchronous deployments, the interruption time shall be Tinterrupt

Tinterrupt =0 ms

Note: it is assumed the bandwidth of the source cell is larger than that of the target cell.
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