
3GPP TSG-RAN WG4 Meeting #80bis
R4-168203
Ljubljana, Slovenia, 10 - 14 October 2016
Source:
ZTE, ZTE Microelectronics
Title:
Discussion on requirements for mobility enhancement solutions
Agenda item:
8.26.4
Document for:
Discussion
1. Introduction
An LS R2-165969 [1] was agreed in the last RAN2 meeting. RAN2 reached agreements on RACH-less solution and make-before-break solution. 
	Regarding the RACH-less solution:

1. The asynchronous RACH-less solution is excluded.

2. Only the RACH-less solution that the TA value of the source cell is reused for the targeted cell, or TA=0 will be further considered.

3. The subframe allocation and uplink grant format can be configured by RRC message. If the subframe allocation and uplink grant format is configured, the starting subframe of the configured uplink grant is provided by the target eNB in RRC message. If UE doesn’t receive UL grant in RRC message, it will monitor PDCCH of the target eNB for UL grant. UE doesn’t need to know the SFN of the target eNB.

4. RACH-less solution can be used for SCG change and handover scenarios.

Regarding the make-before-break solution:

1. The “make before break handover solution” means the UE continues downlink and uplink with the source cell until the UE performs the first transmission through PUSCH or PRACH to the target eNB.

2. The solution is applicable for intra frequency handover and SCG change. Inter frequency case is FFS.

3. Consider RACH-less solution and "maintaining a connection to the source eNB" as two independent mechanisms, activation of which is up to the network decision. Two solutions can be activated simultaneously.




Besides RAN2 also ask RAN4 to answer Q2 in previous LS.

To RAN4:

According to the agreements achieved for the RACH-less solution, question Q2 asked in the previous LS (i.e. R2-163135) is still expected to be answered. 

	Excerpt from R2-163135:

Q2: Assuming the TA value can be calculated accurately, would starting PUCCH/PUSCH/SRS transmission directly (i.e. without power ramping step) be feasible? (RAN1/RAN4)



In this contribution, we provided our views on the requirements for the agreed solutions for mobility enhancement in RAN2 LS. 
2. Discussion
· Solutions for mobility enhancement

Two solutions, RACH-less solution and make-before-break solution, were agreed to be introduced for mobility enhancement. As this is new handover procedure corresponding requirements may need to be defined. In current specification the handover requirements including handover delay and interruption time. 
The handover delay is defined as follows. 
	Procedure delays for all procedures that can command a handover are specified in TS 36.331 [2].

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, 

Where:

Dhandover equals the maximum RRC procedure delay to be defined in clause 11.2 in TS 36.331 [2] plus the interruption time stated in clause 5.5.2.1.2.


For RACH-less solution either the TA value of the source cell is reused for the targeted cell or TA=0 is assumed. There is no PRACH procedure anymore. UE is ready for uplink transmission after UE cell search successfully. The definition of handover delay may need to be changed. One possible option of handover delay would be that when the UE receives a RRC message implying handover the UE shall be ready to start the transmission of new uplink PUCCH/PUSCH channel within Dhandover seconds from the end of the last TTI containing the RRC command.
The interruption time is defined as below in current specification.
	When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt


Tinterrupt = Tsearch + TIU + 20 ms

Where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.
NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.


It can be seen that overall interruption time includes cell search times, interruption uncertainty in acquiring the first available PRACH occasion in the new cell and fixed 20ms. As TIU is for PRACH procedure it is not needed anymore for RACH-less solution where no PRACH access is required. This interruption uncertainty should be taken out of the overall interruption time.
Regarding the make-before-break solution the handover procedure is the same as legacy one. It only requires UE to maintain connection to source cell for downlink and uplink transmission. Therefore the handover requirements are not impacted by this solution.
Based on above analysis we have following observation.
Observation 1: The handover requirements for RACH-less would be different from legacy requirements, but it is the same for make-before-break solution.
As the handover delay and interruption time for RACH-less are different it would be better to specify new handover requirements for the solution in order for the solution to work efficiently.
Proposal 1: Introduce new handover requirements for RACH-less solution.
Based on above analysis handover requirements for RACH-less solution are proposed as following.

Proposal 2: Regarding handover delay it can be defined as the time interval when the UE receives a RRC message implying handover the UE shall be ready to start the transmission of new uplink PUCCH/PUSCH channel within Dhandover seconds from the end of the last TTI containing the RRC command.
Proposal 3: When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt. Where
Tinterrupt = Tsearch + 20 ms
· Answer to Q2
RAN2 also ask RAN4 to answer Q2 in previous LS R2-163135. In the last RAN4 meeting LS [2] was agreed in which the answer to Q2 is provided. RAN2 will get the RAN4 LS in the coming meeting, so there is no need to answer this question again.
3. Conclusion
In this contribution, we provided our views on the requirements for the agreed solutions for mobility enhancement in RAN2 LS. Following proposals are present.
Proposal 1: Introduce new handover requirements for RACH-less solution.
Proposal 2: Regarding handover delay it can be defined as the time interval when the UE receives a RRC message implying handover the UE shall be ready to start the transmission of new uplink PUCCH/PUSCH channel within Dhandover seconds from the end of the last TTI containing the RRC command.
Proposal 3: When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt. Where
Tinterrupt = Tsearch + 20 ms
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