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1 Introduction

In the last Ran4#77 meeting, how to address 4Rx RLM test case was discussed based on agreement in [1]. The discussed test cases were all for case of non-DRX. This paper shows the view on test case in DRX for 4Rx. 
2 Discussion
In the Ran4#76bis meeting, some agreements[1] were made for RLM requirements as below.

· RLM requirements are not updated with 4Rx and the core part of the 4RX WI can be concluded.

· Understanding is that core requirements are generic, so Qin & Qout BLER is consistent with the number of AP used by the UE for decoding. 

· How to apply the existing 2Rx RLM tests to 4Rx capable UEs with should be handled in a general way together with other RRM, UE demodulation and CSI tests in the performance part of the 4Rx WI.
Third bullet explains general way how to apply the existing 2Rx RLM tests to 4Rx capable UEs. The existing 2Rx RLM test cases compose as below.

· In non-DRX (& 10MHz BW)
· A.7.3.1 E-UTRAN FDD RLM Test for Out-of-Sync

· A.7.3.2 E-UTRAN FDD RLM Test for In-Sync

· A.7.3.3 E-UTRAN TDD RLM Test for Out-of-Sync

· A.7.3.4 E-UTRAN TDD RLM Test for In-Sync

· In DRX (& 10MHz BW)
· A.7.3.5 E-UTRAN FDD RLM Test for Out-of-Sync in DRX

· A.7.3.6 E-UTRAN FDD RLM Test for In-Sync in DRX

· A.7.3.7 E-UTRAN TDD RLM Test for Out-of-Sync in DRX

· A.7.3.8 E-UTRAN TDD RLM Test for In-Sync in DRX

· In non-DRX & eICIC

· A.7.3.9   E-UTRAN FDD RLM Test for Out-of-Sync under Time Domain Measurement Resource Restriction and Non-MBSFN ABS
· A.7.3.10   E-UTRAN TDD RLM Test for Out-of-Sync under Time Domain Measurement Resource Restriction and Non-MBSFN ABS

· A.7.3.11   E-UTRAN FDD RLM Test for In-Sync under Time Domain Measurement Resource Restriction and Non-MBSFN ABS

· A.7.3.12   E-UTRAN TDD RLM Test for In-Sync under Time Domain Measurement Resource Restriction and Non-MBSFN ABS

· A.7.3.13   E-UTRAN FDD RLM Test for Out-of-Sync under Time Domain Measurement Resource Restriction and MBSFN ABS

· A.7.3.14   E-UTRAN TDD RLM Test for Out-of-Sync under Time Domain Measurement Resource Restriction and MBSFN ABS

· A.7.3.15   E-UTRAN FDD RLM Test for In-Sync under Time Domain Measurement Resource Restriction and MBSFN ABS

· A.7.3.16   E-UTRAN TDD RLM Test for In-Sync under Time Domain Measurement Resource Restriction and MBSFN ABS

· In non-DRX & FeICIC

· A.7.3.17 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS
· A.7.3.18 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS
· A.7.3.19 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS
· A.7.3.20 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS Assistance Information and Non-MBSFN ABS
· A.7.3.21 E-UTRAN FDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS Assistance Information and MBSFN ABS
· A.7.3.22 E-UTRAN TDD Radio Link Monitoring Test for In-sync under Time Domain Measurement Resource Restriction with CRS Assistance Information and MBSFN ABS
· In non-DRX & 5MHz BW

· A.7.3.23 E-UTRAN FDD RLM Test for Out-of-Sync for 5MHz BW

· A.7.3.24 E-UTRAN FDD RLM Test for In-Sync for 5MHz BW

· In DRX & 5MHz BW

· A.7.3.25 E-UTRAN FDD RLM Test for In-Sync in DRX for 5MHz BW

· In DRX & Dual Connectivity

· A.7.3.38 E-UTRAN FDD-FDD DC RLM Test for Out-of-Sync in DRX in sync. DC
· A.7.3.39 E-UTRAN FDD-FDD DC RLM Test for Out-of-Sync in DRX in async. DC
· A.7.3.40 E-UTRAN TDD-TDD DC RLM Test for Out-of-Sync in DRX in sync. DC
· A.7.3.41 E-UTRAN FDD-FDD DC RLM Test for In-Sync in DRX in sync. DC
· A.7.3.42 E-UTRAN FDD-FDD DC RLM Test for In-Sync in DRX in async. DC
· A.7.3.43 E-UTRAN TDD-TDD DC RLM Test for In-Sync in DRX in sync. DC
Among them, the existing RLM tests of eICIC, FeICIC and Dual connectivity are out of scope for performance part of 4Rx WI. So, the existing 2Rx RLM tests to 4Rx capable UEs can be limited to non-DRX RLM tests and DRX tests for both 10MHz and 5MHz. Here, whether 4Rx RLM tests in DRX is necessary or not should be discussed. Since power saving is normal behaviour of UE in DRX. It means that UE could turn on 2Rx among 4Rx in DRX for power saving. 

Based on the UE behaviour in DRX, we propose as follows.

Proposal 1 : It should be considered that 4Rx capable UE turns on 2Rx Antenna in DRX On duration for power saving.

Proposal 2 : 4Rx RLM test cases in DRX are not necessary to be defined.

3 Conclusion

In this paper, we provide all RLM test cases related to 2Rx and view on UE behaviour in DRX. Based on the view, we propose as follows.

Proposal 1 : It should be considered that 4Rx capable UE turns on 2Rx Antenna in DRX On duration for power saving.

Proposal 2 : 4Rx RLM test cases in DRX are not necessary to be defined.
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