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1. Introduction
In RAN4 #82, RAN4 had discussion for RRM tests for mobility enhancement and agreed on WF in [1]. In WF, following open issues were identified. 

· FFS test cases for make-before-break handover
· Initial PUSCH transmission timing after RACH-less handover needs to be verified:
· Option 1: in RACH-less handover test
· Option 2: in new tests to be defined in section A.7.1.x in TS36.133
In this contribution, we provide our view on open issues on RRM tests for enhanced mobility. 
2. Discussion

2.1. Test method for make-before-break handover
For make-before-break handover, core requirement was agreed to allow 5ms interruption time for UE capable of make-before-break handover. This implies that UE is required to keep receiving/transmitting on source cell just before starting first UL transmission on target cell. First transmission would be PRACH in legacy handover and PUSCH in newly defined RACH-less handover. On the other hand, handover delay is supposed to be same as existing handover requirement. 
Proposal 1. Specify handover tests for make-before-break handover to verify both handover delay and interruption requirements. 

For handover delay, test method for existing handover test can be reused since core requirement for handover delay was not changed. Verification of interruption during handover is a new aspect in handover test but RAN4 already specified tests for interruption requirement by counting missing ACK/NACK for PDSCH transmission, i.e., CGI reading tests and CA interruption tests. We believe same methodology can be reused also for interruption requirement for make-before-break handover. 
Proposal 2. Verify handover delay requirement by reusing existing handover test method. Verify interruption requirement by counting missing ACK/NACK for PDSCH transmission. 
Let’s assume PDSCH is scheduled in every DL or special SF. Figure 1 shows interruption scenario for FDD case. We can see that demodulation of 5 PDSCH is interrupted (red SF) and transmission of ACK/NACK for 4 PDSCH is interrupted (dark blue SF). 

For TDD, we assumed TDD configuration 1 since it is used in existing handover test. Depending on whether PRACH is transmitted on SF 2/7, SF 3/8 or on UpPTS on target cell, interruption on source cell is slightly different as shown in figure 2. In all cases, demodulation of 3 PDSCH is interrupted (red SFs) and transmission of 2 ACK/NACK is interrupted. Note that missing ACK/NACK transmission corresponds to 3 PDSCH SFs in all cases (dark blue SF). When PRACH is transmitted on SF 2/7, there are two additional PDSCH SFs (brown SF) with missing ACK/NACK transmission since corresponding PUCCH SF occurs after UE switches to target cell. Similarly, when PRACH is transmitted on UpPTS, there is one additional PDSCH SF (brown SF) with missing ACK/NACK transmission. 
Observation 1. For FDD, there are 5 missing PDSCH demodulation and 4 PDSCH with missing ACK/NACK transmission. 
Observation 2. For TDD, there are 3 missing PDSCH demodulation. There are 5, 4 or 4 PDSCH with missing ACK/NACK transmission depending on PRACH SF on target cell. 
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Figure 1. Missing ACK/NACK due to 5ms interruption in FDD
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(a) PRACH on SF 2/7
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(b) PRACH on SF 3/8


[image: image4.emf]UL

A/N

UL

A/N

DL

PDSCH

DL

PDSCH

SSF

UL

A/N

UL DL

source

PRACH

on 

target

DL

PDSCH

UL

A/N

UL

DL

PDSCH

UL

A/N

target

SSF

PDSCH

DL

PDSCH

SSF

PDSCH

DL

PDSCH


(c) PRACH in UpPTS

Figure 2. Missing ACK/NACK due to 5ms interruption in TDD (UL/DL configuration 1)
Based on these observation, we would like to propose following for interruption test for make-before-break handover. Note that 1 SF margin is added to FDD tests to allow for variation in timing advance on target cell. 

Proposal 3. For make-before-break handover test, verify interruption requirement by checking that PDSCH transmission with missing ACK/NACK is less than or equal to M. 

· M is 10 for FDD.

· M is 8 when PRACH resource is configured on SF 2/7 on target cell for TDD. 

· M is 6 when PRACH resource is configured on SF 3/8 on target cell for TDD. 

· M is 7 when PRACH resource is configured on UpPTS on target cell for TDD. 

2.2. Transmit timing test in RACH-less handover
For RACH-less handover, PUSCH is transmitted instead of PRACH as first UL transmission on target cell. For first PUSCH transmission on target cell, new transmit timing requirement is applied which is different from transmit timing requirement for PRACH. In WF [1], RAN4 agreed to verify initial PUSCH transmission timing after RACH-less handover but it is FFF whether to specify a separate test or merge it in handover delay test. We prefer defining separate test for transmit timing requirement for RACH-less handover to avoid complication in defining corresponding test criterion when two different RRM requirements are jointly tested. 
Proposal 4. Specify separate transmit timing accuracy test for RACH-less handover. 

3. Conclusions

In this contribution, we provided our view on open issues on RRM tests for enhanced mobility. Our observations and proposals are

Observation 1. For FDD, there are 5 missing PDSCH demodulation and 4 PDSCH with missing ACK/NACK transmission. 

Observation 2. For TDD, there are 3 missing PDSCH demodulation. There are 5, 4 or 4 PDSCH with missing ACK/NACK transmission depending on PRACH SF on target cell. 

Proposal 1. Specify handover tests for make-before-break handover to verify both handover delay and interruption requirements. 

Proposal 2. Verify handover delay requirement by reusing existing handover test method. Verify interruption requirement by counting missing ACK/NACK for PDSCH transmission. 

Proposal 3. For make-before-break handover test, verify interruption requirement by checking that PDSCH transmission with missing ACK/NACK is less than or equal to M. 

· M is 10 for FDD.

· M is 8 when PRACH resource is configured on SF 2/7 on target cell for TDD. 

· M is 6 when PRACH resource is configured on SF 3/8 on target cell for TDD. 

· M is 7 when PRACH resource is configured on UpPTS on target cell for TDD. 

Proposal 4. Specify separate transmit timing accuracy test for RACH-less handover.  
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