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1
Introduction

Existing RRM requirements for carrier aggregations were developed with the intention to be applicable to general intra-band and inter-band CA combinations to minimize the standard effort [1]. These requirements, however, do not include the impact of possible relaxation of reference sensitivity for CA combinations caused by insertion loss and other factors. For a particular CA combination/configuration, if there is no additional relax of the reference sensitivity for the CA combination caused by insertion loss or other factors, there would be no need to introduce additional RRM requirements for the CA combination/configuration. For example, there will be no additional changes of RRM requirements for the inter-band CA class A1 with 2DL/1 UL configuration because there is no additional relax of the reference sensitivity [2]. For other CA combinations/configurations, however, there could be additional relax of the reference sensitivity, which requires making corresponding changes on the RRM requirements. In this contribution, we discuss the impact of reference sensitivity relaxation for CA classes/configurations on the RRM Requirements.
2
RRM Requirements for Carrier Aggregation
2.1 
Relax of reference sensitivity power level of CA capable UEs
For UE configured in CA mode, the existing RRM performance requirements include: a) E-UTRA carrier aggregation Measurements; b) CA OTDOA RSTD Measurements; c) CA measurement accuracy; and d) RSTD Measurement Accuracy Requirements for CA. As discussed in [2], although the side conditions of these CA RRM requirements may be band-dependent, these requirements were defined without depending on any specific band combinations.

For a particular CA combination with 2DL/1UL or 2DL/2UL configurations, if there is no additional relax of the reference sensitivity by insertion loss or other factors, there would be no need to introduce additional RRM requirements for the CA combination/configuration. For example, there is no change on reference sensitivity power level (ΔRib= 0 dB) for the carrier aggregations belong to the CA Class A1 with 2DL/1UL configuration. Thus, it was agreed that there is no need to define additional measurement requirements specific for Class A1 CA combinations for 2DL/1UL cases.

For other carrier aggregations there will generally be additional relax of the reference sensitivity caused by insertion loss or other factors (ΔRib > 0 dB). Thus, additional RRM requirements would be required in order to take into the account of the impact of the reference sensitivity relax. The amount of receiver sensitivity relax depends on particular CA combination/configuration. 
The impact of the degradation of reference sensitivity for a CA capable UE may not be limited to the situation when the UE is working on CA mode. It may also have impact on the UE working in single carrier mode. Thus, the modification of the RRM requirements for a CA UE is not limited to the scenarios when the UE is configured with secondary carrier.
2.2 
Modification of RRM requirements with the consideration of reference sensitivity relax
The following table lists of the RRM requirements that may be impacted by the change of the reference sensitivity of inter-band CA and the proposed changes for the RRM requirements.
	Section
	Requirements
	Proposed changes on requirements

	9.1
	E-UTRAN measurements
	

	
	Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy
	For the UE which supports an inter-band carrier aggregation configuration with 1 uplink carrier in one E-UTRA band, the Io level in these tables will be increased by the amount given in ΔRIB,c for 1 uplink carrier configuration for the applicable E-UTRA bands of the inter-band carrier aggregation.
For the UE which supports an inter-band carrier aggregation configuration with 2 uplink carriers, one in each E-UTRA band, the Io level in these tables will be increased by the amount given in ΔRIB,c for 2 uplink carrier configuration for the applicable E-UTRA bands of the inter-band carrier aggregation.

	
	Table 9.1.2.2-1: RSRP Intra frequency relative accuracy
	

	
	Table 9.1.2.3-1: RSRP Intra frequency absolute accuracy under time domain measurement resource

restriction
	

	
	Table 9.1.2.4-1: RSRP Intra frequency relative accuracy under time domain measurement resource

restriction
	

	
	Table 9.1.3.1-1: RSRP Inter frequency absolute accuracy
	

	
	Table 9.1.3.2-1: RSRP Inter frequency relative accuracy
	

	
	Table 9.1.5.1-1: RSRQ Intra frequency absolute accuracy
	

	
	Table 9.1.5.2-1: RSRQ Intra frequency absolute accuracy under time domain measurement resource

restriction
	

	
	Table 9.1.6.1-1: RSRQ Inter frequency absolute accuracy
	

	
	Table 9.1.6.2-1: RSRQ Inter frequency relative accuracy
	

	
	Table 9.1.9.1-1: UE Rx – Tx time difference measurement accuracy
	

	
	Table 9.1.10.1-1: RSTD measurement accuracy
	

	
	Table 9.1.10.2-1: RSTD measurement accuracy
	

	Annex B
	Conditions for RRM requirements applicability for operating bands
	

	
	Table B.1.1-1 Conditions for measurements of intra-frequency E-UTRAN cells for cell re-selection
	For the UE which supports an inter-band carrier aggregation configuration with 1 uplink carrier in one E-UTRA band, the RSRP and SCH_RP levels in these tables will be increased by the amount given in ΔRIB,c for 1 uplink carrier configuration for the applicable E-UTRA bands of the inter-band carrier aggregation.

For the UE which supports an inter-band carrier aggregation configuration with 2 uplink carriers, one in each E-UTRA band, the RSRP and SCH_RP levels in these tables will be increased by the amount given in ΔRIB,c for 2 uplink carrier configuration for the applicable E-UTRA bands of the inter-band carrier aggregation.

	
	Table B.2.1-1. E-UTRAN intra-frequency measurements
	

	
	Table B.2.3-1. E-UTRAN inter-frequency measurements
	

	
	Table B.2.4-1. E-UTRAN inter-frequency measurements with autonomous gaps
	

	
	Table B.2.5-1 E-UTRAN OTDOA intra-frequency RSTD measurements
	

	
	Table B.2.7-1. Measurements of the secondary component carrier with deactivated SCell
	

	
	Table B.2.8-1 E-UTRAN intra-frequency measurements under time domain measurement resource

Restriction
	

	
	Table B.3.1-1 Intra-frequency absolute RSRP and RSRQ Accuracy Requirements
	

	
	Table B.3.8-1 Intra-frequency relative RSRP accuracy requirements
	


3
Conclusion
In this paper, we discussed impact of the degradation of reference sensitivity of CA combinations/configurations, and proposed the modification of RRM performance requirements for those CA combinations/configurations that are impacted by the degradation of reference sensitivity. A corresponding text proposal [3] that takes into the impact of the degradation of reference sensitivity for inter-band CA combination was proposed for [4].
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