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1
Introduction

RRM requirements for carrier aggregations have been developed with the intention to be general enough to cover all intra-band and inter-band CA combinations to minimize the effort in standard and implementation [1]. The impact of possible relaxation of reference sensitivity for CA combinations caused by insertion loss on RRM requirements is already defined in TS 36.133. In RAN4#64bis, the impact of possible relaxation of reference sensitivity loss for CA on RRM test cases was discussed [2], but no conclusion was reached. In this contribution, we further discuss this issue with the intention to reach a conclusion in this meeting.
2
Impact of Reference Sensitivity Relaxation Impact on RRM Requirements
The impact of possible relaxation of reference sensitivity ΔRib,c for CA combinations caused by insertion loss on RRM requirements is addressed by adjusting these measurement side conditions of the RSRP, SCH_RP, PRP or Io levels by the amount of insertion loss, which can be summarized as follows [1]:
· The measurement side conditions of the RSRP and SCH_RP levels defined in Section 4 of “E-UTRAN RRC_IDLE state mobility” in TS 36.133, associated with each downlink band shall be increased by the amount ΔRIB,c defined for the corresponding downlink band. 

· The measurement side conditions of the RSRP, SCH_RP, and PRP levels defined in Section 8 of “UE Measurements Procedures in RRC_CONNECTED State” in TS 36.133, associated with each downlink band shall be increased by the amount ΔRIB,c defined for the corresponding downlink band. 

· The Io level defined in the tables in Section 9 for RSRP, RSRQ, RSTD, Tx-Rx timing difference measurement accuracy associated with each downlink band shall be increased by the amount ΔRIB,c defined for the corresponding downlink band.
3
Impact of Reference Sensitivity Relaxation on RRM Test Cases
For RRM test cases, the RSRP, SCH_RP, PRP or Io levels are included for information purpose only, i.e., they are not defined as settable parameters, but derived from other parameters: the 
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 level and the ratio of the RSRP, SCH_RP or PRP levels over the 
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. Thus, one option to address the impact of the insertion loss ΔRib,c on the test case is to adjust the 
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 and keeping the ratio of the RSRP, SCH_RP or PRP levels over the 
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unchanged in the test cases, as proposed in [2]:
Option 1: The impact of CA reference sensitivity relaxation on the test cases for CA UEs can be addressed by adjusting the 
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levels from the existing test cases for legacy UEs and keeping the keeping the ratio of the RSRP, SCH_RP or PRP levels over the 
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, i. e., 
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unchanged. The amount of the adjustment is the same as the insertion loss ΔRib,c (dB).
The merit of Option 1 is that the impact of insertion loss on RRM requirements is truly shown on the RRM test cases. The side affect is that it requires the adjustment of the 
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 levels for each test cases for the UEs that support the CA combinations with insertion loss.

Based on the consideration that the RRM test cases are normally designed with a few dB margins over the side conditions of RSRP, SCH_RP, PRP or Io levels in RRM requirements, e.g., 7dB or more margins for band-dependent RSRP tests and 3.5dB margin for RSRQ tests [3], and the reference sensitivity degradation caused by insertion loss should normally be less than 1dB under normal test conditions (note: the insertion loss identified so far for CA combinations is 0.6dB or less [3, 5]), the impact of insertion loss on the RRM test cases might actually be insignificant. In this case, there could be another option: 
Option 2: The impact of reference sensitivity relaxation due to insertion loss on the test cases can be neglected for inter-band CA combinations where the relaxation of reference sensitivity caused by insertion loss is 1 dB or less (FFS for CA combinations with ΔRib,c > 1dB).
The advantage of Option 2 is that it may potentially save some efforts in RRM testing for CA UEs with insertion loss.
4 
Text Proposal for TR 36.850

<Start of changes>
5.3.6 Impact of Reference Sensitivity Relaxation on RRM Test Cases 
For inter-band CA combinations where the relaxation of reference sensitivity ΔRib,c caused by insertion loss in each band is 1 dB or less, there will be no adjustment of side conditions in RRM test cases for the relaxation of reference sensitivity, since the impact of reference sensitivity relaxation due to insertion loss on RRM test cases is insignificant.
Note: FFS for CA combinations with ΔRib,c > 1dB.
<End of changes>
5
Conclusion
In this paper, we discussed impact of the degradation of reference sensitivity of CA caused by the insertion loss. Two options were presented:  

Option 1: The impact of CA reference sensitivity relaxation on the test cases for CA UEs should be addressed by adjusting the 
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levels from the existing test cases for legacy UEs and keeping the keeping the ratio of the RSRP, SCH_RP or PRP levels over the 
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, i. e., 
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unchanged. The amount of the adjustment is the same as the insertion loss ΔRib,c (dB).

Option 2: The impact of reference sensitivity relaxation due to insertion loss on the test cases can be neglected for inter-band CA combinations where the relaxation of reference sensitivity caused by insertion loss is 1 dB or less (FFS for CA combinations with ΔRib,c > 1dB).
Giving the fact that Option 2 may potentially reduce the efforts in RRM testing for CA UEs with insertion loss, we would prefer Option 2. If Option 2 is agreeable, there is no need to make changes in TS 36.133. However, this should be recorded in TR 36.850. Thus, a TP with Option 2 for TR 36.850 was proposed for approval in the paper.  
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