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1 Introduction
In this contribution, we discuss the scope of RRM core requirements for the LTE DL 4 RX antenna port study item. The general objective of the study is to identify the scope and objectives of the potential WI on UE requirements for 4 Rx AP. For RRM, the objectives are to consider the scope of core and performance work items respectively. In this contribution we consider core aspects and provide our views on the scope. The study is targeted to be completed in March 2015.
2 Discussion

The core part of RRM requirements consists of 36.133 sections 4 to 8. Section 9 (measurement performance requirements for UE) and annex A (test cases) are the performance specification and the scope of RRM performance requirements is analysed in a companion contribution. We analyse the core specification section by section
Chapter 4 : E-UTRAN RRC_IDLE state mobility
In this section, cell selection and reselection requirements, MDT requirements and MBSFN requirements are specified. It is not anticipated that any of these requirements would be impacted for 4RX UE. It is important that 4RX UE have competitive power consumption in idle state, and correspondingly no need to modify any requirement in this section is identified.
Chapter 5 : E-UTRAN RRC_CONNECTED state mobility
In this section, handover interruption time and delay is specified. There does not seem to be any scope for different handover delay or interruption for UE with 4RX, and correspondingly no need to modify any requirement in this section is identified.

Chapter 6 : RRC Connection Mobility Control
In this section, RRC reestablishment requirements, Random access requirements,  RRC connection release with redirection and CSG Proximity Indication requirements are specified . It is not expected that these requirements would need to be modified for 4RX UE

Chapter 7: Timing and signalling characteristics
This section contains requirements for UE transmit timing, UE timer accuracy, timing advance, Cell phase synchronization accuracy (TDD), Synchronization Requirements for E-UTRAN to 1xRTT and HRPD Handovers, radio link monitoring, SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation, Interruptions with Carrier Aggregation, Maximum Transmission Timing Difference in Carrier Aggregation, Interruptions with RSTD Measurements with Carrier Aggregation, Radio Link Monitoring for UE Category 0, Interruptions with Dual Connectivity, Cell phase synchronization accuracy (Synchronized mode of dual connectivity), PSCell Addition and Release Delay for E-UTRA Dual Connectivity, and Maximum Receive Timing Difference in Dual Connectivity. None of the basic timing or the requirements for timing/interruptions in LTE should be impacted by the use of a 4RX UE, however it is expected that radio link monitoring needs to be worked on, similarly as was done for UE category 0.

It is anticipated that a 4RX UE should be able to provide better coverage than a 2RX UE, and as such, the Qin and Qout thresholds should correspond to the 10% and 2% BLER points for 4RX. While this does not impact the text in 36.133 section 7 greatly,  SNR levels corresponding to Qin and Qout would need to be found from simulations, and captured in the corresponding RLM test cases.
Chapter 8 : UE Measurements Procedures in RRC_CONNECTED State

This section specifies such aspects as capabilities for number of frequencies and cells that UEs are able to monitor, cell identification requirements, measurement period, event triggered reporting delay and parallel event evaluation capabilities. We do not anticipate any changes to the requirements.
Based on the analysis, we propose that the scope of RRM core work in the work item would be to develop RLM requirements for 4RX UEs.

Proposal 1 : Scope of RRM core work in the LTE DL 4 Rx antenna ports work item would be to develop RLM requirements for 4RX UEs.

We provide a text proposal for approval in the technical report on LTE DL 4 Rx antenna ports to capture this proposal if agreeable. 
3 Conclusions

In this paper we have analysed the requirements for 4RX antenna ports. Based on the analysis we believe the  scope of RRM core work in the LTE DL 4 Rx antenna ports work item would be to develop RLM requirements for 4RX UEs. Other core requirements are not expected to be impacted. We provide a text proposal for approval in the technical report on LTE DL 4 Rx antenna ports to capture this proposal if agreeable. 
Proposal 1 : Scope of RRM core work in the LTE DL 4 Rx antenna ports work item would be to develop RLM requirements for 4RX UEs.
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