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Discussion
1
Introduction
For Intra-band Non-contiguous CA, there are still open issues in regards with power imbalance and time offset from non-collocated Pcell and Scell observed by UE[1]. 

And according to the discussions on this open issue and the time plan in [2], in this paper we provide view on how to finalize the UE performance test for intra-band NC CA.
2
Discussion 
Collocated scenario test cases
In RAN4#69, the agreement captured in minutes that “RAN4 specifies the demodulation performance requirements for the collocated scenario and non-collocated scenario for intra-band non-contiguous CA in parallel”. It could be straight forward to identify the UE performance tests using the same methodology as used for Rel-11 CA tests, without consider the time offset and power offset. As suggested by [3] that without modification the existing FDD CA demodulation/CSI performance requirements could cover the intra-band non-contiguous CA for the collocated deployment. And the CA capability of CL_A-A should be added to the TDD CA demodulation/CSI performance requirements to cover the intra-band non-contiguous CA with collocated deployment. And in [4], quite similar proposal was brought on specify the collocated case with the maximum bandwidth combination, i.e. 10+10MHz for FDD and 20+20MHz for TDD. It is suggested in RAN4#70 to achieve an agreement on the test case list for the collocated scenario. 
Proposal 1: achieve an agreement on the test case list for the collocated scenario in RAN4#70. 

Non-Collocated scenario test cases

In [5], system level simulation was run for UE observed time offset and power imbalance (on antenna) and some of the observations as follows:
For time offset, in case of Macro site distance 500m, the time offset is much smaller than CP length (~4.7us). The distance difference between macro and pico would up to 1.4km and 9km for 4.7us and 30us timing offset, respectively. With BS mobility parameters setting, UE with large distance between Macro cell and RRH could be avoided as intra-band NC CA UE. Providing the time offset beyond the CP length in some certain scenario, it is proposed to first evaluate the performance degradation for LNA switching with further link level simulation. If large timing offset to be further evaluated, the PI change rate in an extreme case could be 4.8dB/s on antenna port. Thus we suggest: 
Proposal 2: For normal non-collocated NC CA scenario, the timing offset impact could be omitted. And providing the time offset beyond the CP length in some certain scenario, it is proposed to firstly evaluate the performance degradation for LNA switching with further link level simulation, the PI change rate in an extreme case could be 4.8dB/s on antenna port.  

For power imbalance (PI), in case of Macro site distance 500m, haven’t consider the RF impairments , the power imbalance distribution is from -45 to +45dB; and the PI under high SINR is with high possibility (to 95%-ile) less than 28dB. The even higher PI than 28dB in high SINR case does exist but very rare. 

The simulation results are band agnostic and bandwidth agnostic. And RF impairments impact due to shared LNA should be further discussed in RF room to decide the additional PI in order to achieve a view on the status of PI in networks. And RF room should also provide the maximum PI which could be coped by UE.      

Since the time offset is less than CP, it may not need to consider the time offset together with power imbalance into the NC CA test case. The PI simulation results are below 45dB, the results are band agnostic and bandwidth agnostic but the impact to different bands with different bandwidth and different GB should be evaluated dedicatedly. Suggest to only focus on the operator interested cases, e.g. in [6]. 
Proposal 3: RF impairments impact due to shared LNA should be further discussed in RF room to decide the additional PI in order to achieve a view on the status of PI in networks. And RF room should also provide the maximum PI which could be coped by UE. 
Proposal 4: The PI impact to different bands with different bandwidth and different GB should be evaluated dedicatedly. Suggest only focusing on the operator interested cases and adding one or two test cases for non-collocated intra-band NC CA demodulation on the PI issue. 
Proposal 5: Achieve an agreement on the test case list for the non-collocated scenario in RAN4#70.      
3
Conclusion

We provide analysis on the open issue on the intra-band NC CA non-collocation scenario, and according to the observation on [] for the potential time offset and power imbalance observed by UE, we have the below proposals to finalize the intra-band NC CA UE performance works:
Proposal 1: Achieve an agreement on the test case list for the collocated scenario in RAN4#70. 

Proposal 2: For normal non-collocated NC CA scenario, the timing offset impact could be omitted. And providing the time offset beyond the CP length in some certain scenario, it is proposed to firstly evaluate the performance degradation for LNA switching with further link level simulation, the PI change rate in an extreme case could be 4.8dB/s on antenna port.  

Proposal 3: RF impairments impact due to shared LNA should be further discussed in RF room to decide the additional PI in order to achieve a view on the status of PI in networks. And RF room should also provide the maximum PI which could be coped by UE. 

Proposal 4: The PI impact to different bands with different bandwidth and different GB should be evaluated dedicatedly. Suggest only focusing on the operator interested cases and adding one or two test cases for non-collocated intra-band NC CA demodulation on the PI issue. 

Proposal 5: Achieve an agreement on the test case list for the non-collocated scenario in RAN4#70.      
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