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1. Introduction

A study item [1] on LTE DL 4 Rx antenna ports was approved in RAN #66 meeting. The general objective is to identify the scope and objectives of the potential WF on UE requirements for 4 Rx AP. In this contribution, an overview of RRM impact for 4 Rx AP would be provided.
2. Discussion
The requirements in the current UE specification 36.133 is defined under the assumption that the UE is equipped with two receive antennas as the baseline. Naturally, the four receive antennas enable performance gains compared with two receiver antennas. Hence, there is a need to define RRM requirements for this UE with 4 Rx AP. In our opinion, we could mimic the methodology of defining LC-MTC requirements to derive corresponding requirements for 4 Rx AP UE.
In this section, we review all the current UE RRM requirements from TS 36.133 from the viewpoint of identifying the requirements that may be impacted for 4 Rx antenna ports. The impact is briefly summarized as below:
· Mobility related:

· Cell identification
· UE RSRP and RSRQ measurement

· Radio link monitoring

· UE measurement accuracy:
· RSRP/RSRQ measurement
· Rx-Tx time difference measurement
· RSTD measurement 

The detailed impacts on RRM are given in Table 1.
Table 1 Impact for 4 Rx AP on RRM
	Requirement
	Impact for 4 Rx AP

	4. RRC_IDLE state mobility
	4.1 Cell selection
	None

	
	4.2 Cell reselection
	Tdetect, Tmeasure, Tevaluate may be affected

	
	4.3 MDT
	None

	
	4.4 MBSFN measurement
	None

	5. RRC_CONNECTED state mobility
	5.1 E-UTRAN handover
	Tsearch may be affected

	
	5.3 Handover to other RATs
	None

	
	5.4 Handover to Non-3GPP RATs
	None

	6. RRC connection mobility control
	6.1 RRC re-establishment
	Tsearch may be affected

	
	6.2 Random access
	None

	
	6.3 RRC connection release with redirection
	Tidentifation may be affected

	
	6.4 CSG proximity indication for E-TRUAN and UTRAN
	None

	7. Timing and signaling characteristics
	7.1 UE transmit timing
	None

	
	7.2 UE timer accuracy
	None

	
	7.3 Timing advance
	None

	
	7.4 Cell phase synchronization accuracy (TDD)
	None

	
	7.5 Synchronization requirements for E-UTRAN to 1xRTT and HRPD handover
	None

	
	7.6 Radio link monitoring
	Qout and Qin value and evaluation period need to be revisited
Power boosting may be affected

	
	7.7 SCell activation and deactivation delay for E-UTRAN carrier aggregation
	None

	
	7.8 Interruptions with carrier aggregation
	None

	
	7.9 Maximum transmission timing difference in carrier aggregation
	none

	
	7.10 Interruptions with RSTD measurements with carrier aggregation
	None

	
	7.11 Radio link monitoring for UE category 0
	None

	
	7.12 Interruptions with Dual Connectivity
	None

	
	7.13 Cell phase synchronization accuracy (Synchronized mode of dual connectivity)
	None

	
	7.14 PSCell addition and release delay for E-UTRAN Dual Connectivity
	Tactivation_time may be affected

	
	7.15 Maximum receive timing difference in Dual Connectivity
	None

	8. UE measurements procedures in RRC_CONNEDTED state
	8.1 General measurement requirements
	Tidentify and Tmeasure need to be revisited

	
	8.2 Capabilities for support of event triggering and reporting criteria
	None

	
	8.3 Measurements for E-UTRAN carrier aggregation
	Tidentify and Tmeasure_scc need to be revisited

	
	8.4 OTDOA RSTD measurement for E-UTRAN carrier aggregation
	TRSTD needs to e revisited

	
	8.5 Measurements for UE category 0
	None

	
	8.6 Discovery signal measurements
	TMeasurement_period needs to be revisited

	
	8.7 Discovery signal measurements for E-UTRAN carrier aggregation
	Tmeasure_scc needs to be revisited

	
	8.8 Measurements for E-UTRAN dual connectivity
	None

	9. Measurements performance requirements for UE
	9.1-9.8
	Measurement accuracy and reporting range may be affected


Based on the above summary, it is observed that the main RRM impact for 4 Rx AP is on RLM, cell identification, UE measurement and measurement accuracy. Hence, we encourage interested companies to investigate the relevant issues at first. 
3. Conclusions

In this contribution, a summary of impact for 4 Rx AP on RRM is provided. The main impact may include RLM, cell identification, UE measurement and measurement accuracy. We also encourage interested companies to study the relevant issues.
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