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1. Introduction

RRM core requirements of Further Mobility Enhancement were finalized in RAN4 #81. In last RP #74 a SR [1] was approved to extend the WI to Jun, 2017. RAN4 related work is to finish the RRM test case for the corresponding core requirements. In this contribution, we summarize the core requirements specified for this WI and provide some overview on future performance work.
2. Discussion
Some new handover solutions were introduced in this WI, which are RACH-less handover, Make-Before-Break handover and the combination of RACH-less and Make-Before-Break handover, respectively. From RAN4 RRM perspective, the affected core requirements include RRC_CONNECTED state mobility and UE transmit timing. The summary of new handover requirements can be found in an approved WF [2]. A CR [3] was approved to introduce the corresponding requirements, as well as the affected UE transmit timing requirements. 
2.1. Handover

According to [2~3], definition of Dhandover is updated to capture the new handover solutions. Furthermore, the fundamental change on the interruption time when handover occurs. Here we briefly summarize them as follow:

Table 1 Tinterrupt in new handover requirmenets
	
	Tinterruption
	Note

	Solution 1: RACH-less
	Tinterrupt = Tsearch + TIU + 20 ms
	Tsearch is the same as legacy. 

TIU is [10] ms if there is UL grant

	Solution 2: Make-Before-Break
	Tinterrupt = [5] ms
	

	Solution 3: Combination of RACH-less and Make-Before-Break
	Tinterrupt = [5] + TUL_grant ms
	TUL_grant is 0 if there is UL grant


As can be seen in table 1, the difference part from legacy is on TIU, which is up to [10]ms to acquire the first PUSCH transmission occasion. However, in legacy handover requirement TIU is up to 30ms to acquire the first PRACH occasion in the new cell. Furthermore, the end of handover for solution 1 is the time when UE start the transmission of the new uplink PUSCH channel in the new cell, which is also different from legacy handover. Thus the new requirements for solution 1 can’t be verified by existing handover test case. We need new test to verify the new functionality and associated requirements.
For solution 2, Make-Before-Break handover, the only a short interruption time is allow because UE can continue communicating with source cell while searching and waiting for PRACH occasion for the new cell. A new test should be designed to verify this new functionality. 

Solution 3 is the combination of solution 1 and 2. We believe that a UE which can pass the solution 3 test (if there is) can also pass the tests for solution 1 and 2. To save testing time and reduce the test cost, it could be a helpful to consider designing such a test for solution 3 thus all the new functionalities can be verified by a single test. 
However, it doesn’t mean that separated test for solution 1 and 2 can be omitted. Note that RAN2 is discussing the new UE capability of supporting these new handover. It’s likely that there will be different capability indication for RACH-less and Make-Before-Break handover. If a UE can only support RACH-less handover, then it shouldn’t be put in the test designed for solution 3. Thereby, separated test cases for solution1 and 2 are still necessary. A simple way to save testing time for the UE that can support all the new handovers is to skip the tests for solution 1 and 2. We only need to test them with solution 3.

In summary, we can have following proposals for the new handover test cases:

Proposal 1: new RRM test case is needed for RACH-less handover.
Proposal 2: new RRM test case is needed for Make-Before-Break handover.
Proposal 3: new RRM test case is needed for combination of RACH-less and Make-Before-Break handover.
Proposal 4: RAN4 is to consider defining a testing rule to allow the UE to skip the separated tests for RACH-less and Make-Before-Break handover if it can support combination of RACH-less and Make-Before-Break handover.
2.2. UE transmit timing

RAN4 defined new UE transmit timing requirements for RACH-less handover, which require UE to keep its uplink timing close to the new cell without performing PRACH operation. The new requirements is quite helpful to avoid uplink interference in the new cell. Especially in asynchronous network scenario, UE shall be able to adjust its uplink timing in a quite large step to track the timing of the new cell. Otherwise, the actual uplink timing may be far away from the expected reference timing. Thus, interference can be foreseen and the UE itself might also drop because of misalignment of timing with network. However, the existing UE transmit timing in TS36.133 section A.7.1 doesn’t cover this scenario. Therefore, new RRM test case is proposed:
Proposal 5: new RRM test case is needed to verify UE transmit timing requirements when RACH-less handover occurs.
According to the above discussion on handover test, UE anyway need to pass the new handover test case for interruption requirements. Here to verify the UE timing we need to set up another RACH-less handover procedure in UE transmit timing test case. Focusing on the functionality to be tested, we’re thinking whether it’s possible to reduce the reiterative procedure when designing the test. A simple way is to verify both interruption and UE transmit timing requirements in a single test. For example in RACH-less handover test case in section A.5.1.x, the test should end at the time when TE receive PUSCH transmission from the UE according to the core requirements. At the same the TE could verify whether that the UE transmit timing offset is within NTA×TS   ± 12×TS (10MHz test for example) with respect to the first detected path of the corresponding downlink frame according to the core requirements in section 7.1.2. 
Thus additional new test in section 7 is not needed anymore. Test case number and testing time can be saved. However, this is quite not the traditional way. Typically we don’t test different core requirements in different sections in 36.133 with single test case. Nevertheless, it’s harmless to consider about it.
Proposal 6: designing a single test to cover both interruption and UE transmit timing requirements could be considered.
2.3. Work plan
According to [1], the WI is extended to Jun, 2017. In RAN4 we have three meetings to finish our work. A work plan is proposed as follow:
· RAN4 #82

Discuss and approve the test case list.

· RAN4 #82bis

Discuss and approve the test parameters.

· RAN4 #83

Provide and approve the CRs.

3. Conclusions

In this contribution we provide discussion on the RRM performance work for Further Mobility Enhancement WI. After discussion the following proposals are made:
Proposal 1: new RRM test case is needed to for RACH-less handover.
Proposal 2: new RRM test case is needed to for Make-Before-Break handover.
Proposal 3: new RRM test case is needed for combination of RACH-less and Make-Before-Break handover.
Proposal 4: RAN4 is to consider defining a testing rule to allow the UE to skip the separated tests for RACH-less and Make-Before-Break handover if it can support combination of RACH-less and Make-Before-Break handover.
Proposal 5: new RRM test case is needed to verify UE transmit timing requirements when RACH-less handover occurs.

Proposal 6: designing a single test to cover both interruption and UE transmit timing requirements could be considered.
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