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1. Introduction
In RAN4 #81, there was substantial progress in RAN4 discussion for RRM core requirements for Cat.1 UE with single receiver chain as captured in WF [1]. In this contribution, we will provide our view on RRM tests.
2. Discussion

2.1. Cell re-selection tests

For cell reselection, it was agreed to reuse legacy intra-frequency and inter-frequency cell reselection requirement with potential change in RSRP/RSRQ offset for cell reselection. Therefore, legacy re-selection tests in A.4.2 are also applicable to Cat.1 UE with single receiver chain with signal level change to reflect the change in RSRP/RSRQ offset for cell reselection. 
Proposal 1. Legacy intra-frequency and inter-frequency cell reselection tests specified in sections A.4.2.1~A.4.2.6 can be reused for Cat.1 UE with single receiver chain with signal level change to reflect the change in RSRP/RSRQ offset for cell reselection. 

2.2. Handover tests

It was agreed to reuse legacy handover requirements for Cat.1 UE with single receiver chain. Therefore, legacy handover tests can be applied to Cat.1 UE with single receiver chain. 
Proposal 2. Legacy intra-frequency and inter-frequency handover tests specified in sections A.5.1.1~A.5.1.9 can be reused for Cat.1 UE with single receiver chain. 

2.3. RRC re-establishment tests

It was agreed to reuse legacy RRC re-establishment requirements for Cat.1 UE with single receiver chain. Therefore, legacy RRC re-establishment tests can be applied to Cat.1 UE with single receiver chain. 

Proposal 3. Legacy intra-frequency and inter-frequency RRC re-establishment tests specified in sections A.6.1.1~A.6.1.5 can be reused for Cat.1 UE with single receiver chain. 

2.4. Random access tests

It was agreed to reuse legacy random access requirements for Cat.1 UE with single receiver chain. Therefore, legacy random access tests can be applied to Cat.1 UE with single receiver chain. 

Proposal 4. Legacy random access tests specified in sections A.6.2.1~A.6.2.6 can be reused for Cat.1 UE with single receiver chain. 

2.5. RRC connection release with redirection tests

It was agreed to reuse legacy RRC connection release with redirection requirements for Cat.1 UE with single receiver chain. Therefore, legacy RRC connection release with redirection tests in A.6.3 can be applied to Cat.1 UE with single receiver chain. 

Proposal 5. Legacy RRC connection release with redirection tests specified in A.6.3 can be reused for Cat.1 UE with single receiver chain. 

2.6. UE transmit timing and timing advance tests
It was agreed to reuse legacy UE transmit timing and timing advance requirements for Cat.1 UE with single receiver chain. Therefore, legacy UE transmit timing and timing advance tests in A.7.1 and A.7.2 can be applied to Cat.1 UE with single receiver chain. 
Proposal 6. Legacy UE transmit timing tests in sections A.7.1.1, A.7.1.2, and A.7.1.5 can be reused for Cat.1 UE with single receiver chain. 

Proposal 7. Legacy UE timing advance tests in sections A.7.2.1~A.7.2.3 can be reused for Cat.1 UE with single receiver chain. 

2.7. Radio link monitoring tests

It was agreed to reuse radio link monitoring requirements for Cat.0 UE for Cat.1 UE with single receiver chain. Therefore, FDD and TDD radio link monitoring tests for Cat.0 can be applied to Cat.1 UE with single receiver chain. 

Proposal 8. Radio link monitoring tests for Cat.0 UE in sections A.7.3.26~A.7.3.28 and A.7.3.34~A.7.3.37 can be reused for Cat.1 UE with single receiver chain.
2.8. Event triggered reporting tests

In [2], we proposed to reuse legacy intra-frequency and inter-frequency measurement requirements for Cat.1 UE with single receiver chain. Therefore, legacy event triggered reporting tests can be reused for Cat.1 UE with single receiver chain. 
Proposal 8. Legacy intra-frequency and inter-frequency event triggered reporting tests in sections A.8.1.1~A.8.1.3, A.8.1.9~A.8.1.10, A.8.2.1~A.8.2.2, A.8.3.1~A.8.3.3, A.8.4.1~A.8.4.3 and A.8.4.6 can be reused for Cat.1 UE with single receiver chain.
2.9. CGI reading tests

It was agreed to reuse CGI reading requirements for Cat.0 UE for Cat.1 UE with single receiver chain. Therefore, FDD and TDD CGI reading tests for Cat.0 can be applied to Cat.1 UE with single receiver chain. 

Proposal 10. CGI reading tests for Cat.0 UE in sections A.8.1.19~A.8.1.20 and A.8.2.7~A.8.2.8 can be reused for Cat.1 UE with single receiver chain.
2.10. RSTD measurements tests

In [3], we proposed to specify RSTD measurement requirement for Cat.1 UE with single Rx antenna using 2 PRS occasions. With this change, we can reuse existing RSTD measurement tests in section A.8.12 and A.8.13 with corresponding change in measurement delay requirements. 
Proposal 11. Legacy RSTD measurement tests in sections A.8.12 and A.8.13 can be reused for Cat.1 UE with single receiver chain with potential change in measurement delay requirements.

2.11. RSRP/RSRQ measurement accuracy tests
In [2], we proposed to change RSRP/RSRQ measurement accuracy requirement by applying 1dB relaxation to account for single Rx measurement and 1.5dB tightening for enhanced RF calibration. Legacy measurement reporting tests can be applied to Cat.1 UE with change in measurement accuracy requirement.
Proposal 12. Legacy intra-frequency and inter-frequency RSRP and RSRQ measurement reporting tests in sections A.9.1.1~A.9.1.5, A.9.1.16~A.9.1.17, A.2.9.1~A.2.9.4A, A.2.9.17~A.2.9.18 can be reused for Cat.1 UE with single receiver chain with potential change in measurement accuracy requirements. .

2.12. UE Rx-Tx time difference measurement accuracy tests

It was agreed to reuse legacy UE Rx-Tx time difference measurement requirements and measurement accuracy requirements for Cat.1 UE with single receiver chain. Therefore, legacy UE Rx-Tx time difference measurement accuracy tests can be applied to Cat.1 UE with single receiver chain. 

Proposal 13. Legacy UE Rx-Tx time difference measurement accuracy tests in sections A.9.7.1~A.9.7.2 can be reused for Cat.1 UE with single receiver chain.

2.13. RSTD measurement accuracy tests

In [3], we proposed to maintain RSTD measurement accuracy requirements while increasing measurement delay twice. Since legacy measurement accuracy is used including side condition, legacy RSTD measurement accuracy tests can be applied to Cat.1 UE with single receiver chain. 

Proposal 14. Legacy RSTD measurement accuracy tests in sections A.9.8.1~A.9.8.4 can be reused for Cat.1 UE with single receiver chain.

3. Conclusions
In this contribution, we provided overview on RRM tests for Cat.1 UE with single receiver chain. Our proposals are
Proposal 1. Legacy intra-frequency and inter-frequency cell reselection tests specified in sections A.4.2.1~A.4.2.6 can be reused for Cat.1 UE with single receiver chain with signal level change to reflect the change in RSRP/RSRQ offset for cell reselection. 

Proposal 2. Legacy intra-frequency and inter-frequency handover tests specified in sections A.5.1.1~A.5.1.9 can be reused for Cat.1 UE with single receiver chain. 

Proposal 3. Legacy intra-frequency and inter-frequency RRC re-establishment tests specified in sections A.6.1.1~A.6.1.5 can be reused for Cat.1 UE with single receiver chain. 

Proposal 4. Legacy random access tests specified in sections A.6.2.1~A.6.2.6 can be reused for Cat.1 UE with single receiver chain. 

Proposal 5. Legacy RRC connection release with redirection tests specified in A.6.3 can be reused for Cat.1 UE with single receiver chain. 

Proposal 6. Legacy UE transmit timing tests in sections A.7.1.1, A.7.1.2, and A.7.1.5 can be reused for Cat.1 UE with single receiver chain. 

Proposal 7. Legacy UE timing advance tests in sections A.7.2.1~A.7.2.3 can be reused for Cat.1 UE with single receiver chain. 

Proposal 8. Radio link monitoring tests for Cat.0 UE in sections A.7.3.26~A.7.3.28 and A.7.3.34~A.7.3.37 can be reused for Cat.1 UE with single receiver chain.

Proposal 8. Legacy intra-frequency and inter-frequency event triggered reporting tests in sections A.8.1.1~A.8.1.3, A.8.1.9~A.8.1.10, A.8.2.1.1~A.8.2.1.2, A.8.3.1~A.8.3.3, A.8.4.1~A.8.4.3 and A.8.4.6 can be reused for Cat.1 UE with single receiver chain.

Proposal 10. CGI reading tests for Cat.0 UE in sections A.8.1.19~A.8.1.20 and A.8.2.7~A.8.2.8 can be reused for Cat.1 UE with single receiver chain.

Proposal 11. Legacy RSTD measurement tests in sections A.8.12 and A.8.13 and A.8.2.7~A.8.2.8 can be reused for Cat.1 UE with single receiver chain with potential change in measurement delay requirements.

Proposal 12. Legacy intra-frequency and inter-frequency RSRP and RSRQ measurement reporting tests in sections A.9.1.1~A.9.1.6, A.9.1.16~A.9.1.17, A.2.9.1~A.2.9.4A, A.2.9.16~A.2.9.18 can be reused for Cat.1 UE with single receiver chain with potential change in measurement accuracy requirements. .

Proposal 13. Legacy UE Rx-Tx time difference measurement accuracy tests in sections A.9.7.1~A.9.7.2 can be reused for Cat.1 UE with single receiver chain.

Proposal 14. Legacy RSTD measurement accuracy tests in sections A.9.8.1~A.9.8.4 can be reused for Cat.1 UE with single receiver chain.

References

[1] R4-1610728, “WF on RRM requirements for Cat.1 UE with 1 Rx”, Qualcomm, TSG-RAN4 #81, Nov, 2016

[2] R4-17xxxx, “Remaining issues on RRM core requirements for Cat.1 UE with single receiver chain”, Qualcomm, TSG-RAN4 #82, Feb, 2017
[3] R4-17xxxx, “Simulation results for RSTD measurement for Cat.1 UE with single Rx antenna”, Qualcomm, TSG-RAN4 #82, Feb, 2017

8
4

