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1
Introduction

LTE Advanced Carrier Aggregation of Band 4 and Band 13 WI was approved in the RAN#50 [1]. Since then, some progress was made in the core requirements as shown in the status report for RAN#55[2]. However, no progress was made in the performance part [3]. The work plan for this WI indicates the complete date for the WI for both 2DL/1UL and 2DL/2UL CA combinations is Dec 2012 in RAN#58. Thus, it is time to start discussing RRM performance and test requirements for the WI. In [4] we have discussed the RRM performance requirements for the inter-band CA WI. In this contribution, we will focus on the discussion of the RRM test cases for the inter-band CA WI. 
2
RRM Test Cases for Carrier Aggregation
The RRM requirements already introduced for intra-band and inter-band carrier aggregations include [5]:

· Measurements for E-UTRA carrier aggregation
· OTDOA RSTD Measurements for E-UTRAN carrier aggregation
· Carrier aggregation measurement accuracy
· Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation
· Power headroom reporting and PCMAX,c
To verify whether a UE can meet these CA RRM requirements, a list of test cases were identified and agreed in previous meetings [6, 7]. These test cases are scheduled to be developed in two phases: 

· Phase I: Event triggered reporting on deactivating Scells in non-DRX Measurements, Carrier aggregation measurement accuracy (RSRP/RSRQ measurements)
· Phase II: Event triggered reporting on deactivating Scells and interruption probability without DRX, RSTD measurement reporting and accuracy
Note: Currently, there is no planning to define test case for power headroom reporting.

The CA RRM test cases were or will be developed with the intention to be applicable to most intra-band and inter-band CA combinations, with the understanding that RRM test cases specific for a particular CA combination might be added in a later stage through case by case investigation. To minimize the testing effort, currently all these general test cases are developed for 10MHz+10MHz CA combinations. In the following sections, we will discuss whether additional RRM test cases need to be added for the Band 4 and Band 13 CA combination.
2.1 
Test Cases for CA Measurements
The CA measurement requirements are defined in Section 8.3 in TS 36.133. It covers the measurement requirements for the PCC and the SCC with active or deactivated SCell. For deactivated SCell, it also separates the scenarios when no common DRX is used or when common DRX is used. 

The following test cases were identified for CA measurements:
· Event triggered reporting on deactivating Scells with DRX for FDD and TDD (completed in Phase I)
· Event triggered reporting on deactivating Scells and interruption probability without DRX for FDD and TDD (only applicable to intra-band CA)

The test cases for CA event triggered reporting on deactivating Scells with DRX already include the test settings for both band 4 and band 13. The test cases are defined with carrier bandwidth of 10MHz only. Since B4+B13 CA can have different combination, e.g., 10MHz+20MHz, one question that may need FFS is whether we need to add 10MHz+20MHz for band 4 and band 13 CA. 
If the performance requirements were defined differently for different carrier bandwidths, or different carrier bandwidths leads to different measurement performance, it would be reasonable to consider to have 10MHz+20MHz specific for band 4 and band 13 CA. However, currently the CA event triggered reporting requirements are defined independent on carrier bandwidths, and it is expected that the UE to meet the same requirements regardless carrier bandwidths. Thus, it is FFS whether we need to add 10MHz+20MHz test case.
2.2 
Test cases for CA OTDOA RSTD Measurements
The RSTD measurements for E-UTRAN carrier aggregation are defined in Section 8.4 in TS 36.133, which covers the RSTD measurements on the PCC and SCC, and measurements on both PCC and SCC.

The development of the test cases for CA RSTD measurements is still on going. The CA RSTD measurement requirements are defined without depending on any specific band combination. The test cases to be defined should be applicable for most, if not all, CA combinations. Thus, unless there is a significant change in receiver sensitivity, there would be no need to have change in the CA RSTD measurements for B4+B13 CA. 

It should be pointed out that RSTD measurement performance does depend on PRS bandwidth. Larger PRS bandwidth normally leads to more reliable and faster PRS detection if other conditions are the same, such as the number of PRS subframes. Therefore, if the UE can pass the test cases with 10MHz+10MHz configuration, it is reasonable to believe that the UE can provide the similar performance for 10MHz+20MHz configuration.
2.3 
Test cases for CA measurement accuracy
The requirements E-UTRA CA measurement accuracy are defined in Section 9.1.11 in TS 36.133 to cover the absolute intra-frequency RSRP/RSRQ accuracy requirements of the primary component carrier, absolute and relative intra-frequency RSRP/RSRQ accuracy requirements of the secondary component carrier, and relative inter-frequency RSRP and RSRQ accuracy requirements.

The test cases for CA measurement accuracy are already defined with 10MHz bandwidth only, which include the parameter settings for band 4 and band 13. If CRS signals from whole bandwidth are used for RSRP/RSRQ measurement, then different carrier bandwidth may lead to different measurement accuracy. Current specification, however, does not require the UE to use whole bandwidth for RSRP/RSRQ measurement. Since B4+B13 CA can have different combination, e.g., 10MHz+20MHz, it is FFS whether we need to add 10MHz+20MHz test case in addition to 10MHz+10MHz.test case.
It should point out that during the discussion of the CA RSRP/RSRQ test cases, there were discussions on the impact of the reference sensitivity change caused by insertion loss for inter-band CA. For 2DL/1UL case, this seems not be an issue for Band 4 and Band 13 CA, since it was agreed ΔRib= 0 dB all Low- High band combinations without harmonic relation[8]. It is unclear at this moment whether the ΔRib will be changed for 2DL/2UL case. Unless there is a significant change in ΔRib, there should be no need to modify side conditions specific to Band 4 and Band 13 CA combination, since the RSRP/RSRQ measurement accuracy requirements were developed previous release UEs with enough margins. 
2.4 
Test cases for CA RSTD Measurement Accuracy
The requirements for CA RSTD measurement accuracy are defined in Section 9.1.12 in TS 36.133. For RSTD measurements obtained when both the reference cell and neighbouring cell belong to the same PCC or SCC the intra-frequency RSTD accuracy requirements apply. Otherwise, inter-frequency RSTD accuracy requirements apply. 

RSTD measurement performance depends on PRS bandwidth. Larger PRS bandwidth normally leads to better measurement accuracy if other conditions are the same, such as number of PRS subframes. Currently, the RSTD measurement accuracy requirements for 10MHz and 20MHz are defined to be the same +/- 5Ts. Therefore, if the UE can pass the accuracy test cases with 10MHz+10MHz configuration, it is reasonable to believe that the UE can provide the similar performance for 10MHz+20MHz configuration.
3
Conclusion
In this paper, we discussed the RRM test cases for Band 4 and Band 13 carrier aggregation. Based on the discussion, there seems that in most cases we do not need to add additional RRM test cases specific for Band 4 and Band 13 CA combination. Additional test cases might be needed if there is a significant change in the reference sensitivity is changed significantly for 2DL/2UL case. It may need FFS on whether we need add 10MHz+20MHz testing for special cases.
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