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1 Introduction

A number of 4DL/1UL CA WIs were approved in RAN#66 [1-9]. In this paper, we discuss the RRM requirements and test cases that need to be modified or extended for 4DL/1UL CA configurations.
2 Discussion

2.1 CA Combinations

For 2DL/1UL CA, there are three type configurations, namely intra-band contiguous CA, intra-band non-contiguous CA and inter-band CA. For 3DL /1UL CA, there are more CA configuration types in terms of DL carrier combinations for FDD, TDD, and TDD-FDD CA systems. RRM requirements and test cases are defined to cover these cases.

For 4DL/1UL CA, there will be even more CA configuration types in terms of DL carrier combinations for FDD, TDD, and TDD-FDD CA systems. For example, we have the following CA configurations:

1) All 4DL carriers are in the same band

· intra-band contiguous CA: All 4 DL carries are contiguous in the same band  
· intra-band non-contiguous CA: not all 4 DL carries are contiguous in the same band
2) 4DL carriers are in two bands

· 3 DL intra-band carriers in one band, and 1 DL inter-band carrier in another band
· 2 DL intra-band carriers in one band and another 2 DL intra-band carriers in another band

3) 4DL carriers are in three bands

· 2 DL intra-band carriers in one band, and 2 DL inter-band carriers in another two bands

4) 4DL carriers are in four bands
· 4DL inter-band carriers are in four different bands

The combinations or configuration will come more complicated when TDD-FDD CA cases are included, where some of DL carriers are FDD while others are TDD carriers.

When working on 3DL/1UL CA, regardless FDD CA, TDD CA or TDD-FDD CA, a lot of efforts have been spent to define the RRM requirements in a general manner, i.e., the requirements are defined to be applicable to all CA combinations in the same type CA configurations, either intra-band CA or inter-band CA or TDD-FDD CA, while minimize the dependency on the particular carriers/bands combinations. Therefore, we suggest using the same principle to define the RRM requirements for 4DL/1UL CA. 

· Proposal 1: Follow the similar principle of defining the RRM requirements for 3DL/1UL CA, the RRM requirements for 4DL/1UL CA should be defined, to the best effort, in a general manner to cover all CA combinations.
In the following table, we list the existing RRM requirements defined for 3DL CA configurations and discuss how to extend these requirements for 3DL CA configurations.
Table 2-1 Extension of 3DL CA RRM Requirements to 4DL CA

	Section
	RRM Requirement
	Description (3DL CA)
	Suggested extension to 4DL CA

	7.1
	UE transmit timing
	The requirements are defined up to two SCells.  
	need to be extended to up to three SCells.

	7.7
	SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation
	The requirements of activation and deactivation delays, mainly subclauses 7.7.4 and 7.7.5, are defined up to two SCells.  
	The formula for calculating the activation delay of a SCell needs to be extended to 4DL case.

	7.8
	Interruptions with Carrier Aggregation
	The requirements of interruptions are defined up to two SCells.  
	The interruption requirements need to be extended to 4DL case.

	7.9
	Maximum Transmission Timing Difference in Carrier Aggregation
	The requirement defined for 2DL inter-band CA requires the UE to handle a relative propagation delay difference between the PCell and SCell to be to 30.26 µs.
	The requirements should be clarified for 3DL and 4DL cases.

	7.10
	Interruptions with RSTD Measurements with Carrier Aggregation
	The requirements of interruptions are defined up to two SCells.  
	The interruption requirements need to be extended to 4DL case.

	8.1
	General Measurement Requirements
	The requirements are defined for up to two SCells.  
	The interruption requirements need to be extended to 4DL case.

	8.2
	Capabilities for Support of Event Triggering and Reporting Criteria
	Reporting criterion are defined for up to two SCells.  
	c

	8.3 
	Measurements for E-UTRA carrier aggregation
	UE measurement requirements on UE capabilities for support of E-UTRA carrier aggregation are defined to CA capable UEs which have been configured with  

- up to two downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or 

- up to two downlink CCs and one uplink CC for inter-band carrier aggregation. 
	The requirements need first to be extended to the cases with two downlink CCs for intra-band non-contiguous CA. 

The requirements will then to be extended to the cases with three DL CCs.
It needs to be discussed whether the requirements are applicable for all 3DL CA configurations

	8.4
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation
	RSTD measurement requirements applicable to all CA capable UE which have been configured with one downlink SCell. 
	The current requirements do not separate 2DL intra-band and inter-band CA. Thus, it should be extended to cover all 3DL CA configurations.

	8.7
	Discovery signal measurements for E-UTRA carrier aggregation
	The requirements are defined for up to two SCells.  
	Need to discuss whether the requirements should be clarified for 4DL cases.

	9.1
	Carrier aggregation measurement accuracy
	This section contains requirements on all carrier aggregation capable UEs which have been configured with up to two downlink SCells.
	It should be extended to 4DL CA configurations.


3 Summary 

We discussed the RRM requirements for 4DL/1UL CA RRM requirements. 
· Proposal 1: Follow the similar principle of defining the RRM requirements for 3DL/1UL CA, the RRM requirements for 4DL/1UL CA should be defined, to the best effort, in a general manner to cover all CA combinations.
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