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1 Introduction

A number of 4DL/1UL CA WIs were approved in RAN#66 [1-8]. In RAN4#74, we discussed the general approach for defining 4DL/1UL CA RRM requirements [10], where it was pproposed to define 4DL/1UL CA RRM requirements in a general manner to cover all CA combinations, as the RRM requirements for 3DL/1UL CA. In this paper, we discuss in more details on the changes to be made in TS 36.133 [10] for extending the RRM requirements from 3DL/1UL CA to 4DL/1UL CA.
2 Discussion
As pointed out in [10], there are multiple configurations for 4DL /1UL CA. In the following, we discussed the RRM requirement changes for supporting the 4DL/1UL CA.
Support of 4DL CA for “Timing and signalling characteristics”

Section 7 “Timing and signalling characteristics” in TS 36.133 is required to to be extended to cover 4DL CA. The following changes are proposed.

· “7.1 UE transmit timing”: Clarify that pTAG may have up to 3 SCells, and sTAG may have up to 2 SCells. 

· A further discussion may also be needed on whether to support more than 2 TAGs for 4DL CA.
· “7.7.4 SCell Activation Delay Requirement for Deactivated SCell with Muliple Downlnk SCells”: 3DL CA requirements may be extended directly to 4DL CA.
· “7.7.5  SCell Deactivation Delay Requirement for Activated SCell with Multiple Downlink SCells”: 3DL CA requirements may be extended directly to 4DL CA.
· “7.8 Interruptions with Carrier Aggregation”: Extend the CA interruption requirements from 3DL to 4DL. 

· A further discussion may be needed to discuss the percentage of the interruptions when extending 3DL CA requirements to 4DL CA requirements.

·  “7.9 Maximum Transmission Timing Difference in Carrier Aggregation”. 3DL CA requirements should be able to be extended directly to 4DL CA.
· “7.10 Interruptions with RSTD Measurements with Carrier Aggregation.” Separate discussion would be needed on how to extend the RSTD interruption from 3DL CA to 4DL CA.  
The proposed changes for Section 7, exept RSTD interruptions, are presented in [6]. How to extend the RSTD interruption from 3DL CA to 4DL CA may need more discussion.
Support of 3DL CA for “UE Measurements Procedures in RRC_CONNECTED State”

Section 8 “UE Measurements Procedures in RRC_CONNECTED State” in TS 36.133 is required to be extended to cover 4DL CA, the following changes are proposed.

· “8.1 General Measurement Requirements”: Extending the requirements from 2DL SCells to 3DL SCells. Also, clarify that measurements on SCC cells with a deactivated SCell may have impact not only to PCell, but also to other activated SCell (i.e., all activated serving cells).
· “8.2 Capabilities for Support of Event Triggering and Reporting Criteria”: Clarify that the requirements are applicable to up to 3 SCells. 

· “8.3 Measurements for E-UTRA carrier aggregation SCell”: Extend the requirements to cover 3DL CA configurations. Also, clarify that the activation/deactivation of an SCell may have impact on other two activated serving cells.
· “8.4 OTDOA RSTD Measurements for E-UTRAN carrier aggregation”: UE configured with 4DL CA should also support OTDOA.

· “8.7 Discovery signal measurements for E-UTRA carrier aggregation”:  The section should be able to be  extended to 4DL CA for a UE that supports both SCE and 4DL CA.
The details of the proposed changes for Section 8 are presented in [11].

Support of 3DL CA for “Measurements performance requirements for UE”

Section 9 “Measurements performance requirements for UE” in TS 36.133 is required to be extended to cover 3DL CA, the following changes are proposed.

· “9.1 E-UTRAN measurements”: The accuracy requirements defined in this section for 3DL CA should be able to extened straight forward to three SCells, including the requirements for discovery signal measurements accuracy, including the following sections.
· 9.1.11 Carrier aggregation measurement accuracy
· 9.1.12 RSTD Measurement Accuracy Requirements for Carrier Aggregation
· 9.1.15
Discovery signal measurements accuracy for E-UTRAN carrier aggregation

The details of the proposed changes for Section 9 are presented in [13].
3 Summary 

We discussed the general RRM requirements for 4DL/1UL CA RRM requirements. The changes proposed in the paper are included in proposed draft CRs [11-13].
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