3GPP TSG-RAN WG4 Meeting #69
R4-136694
San Francisco, CA, US, 11 - 15 Nov, 2013
Agenda item:

7.3
Source:
NSN, Nokia Corporation
Title:
Considerations on timing offset and power imbalance issue for Intra-band non-contiguous CA
Document for:

Discussion
1
Introduction
In previous RAN4 meetings, the observed imbalanced power level and signal timing offset from non-collocated Pcell and Scell for the UE to cope with is still an open issue. Since the intra-band NC CA UE structure decided [1] is with shared LNA before separate RF chains (including AGC), if the power imbalance is large and out of the range for AGC adjustment, the LAN gain need to be updated. The update/gain switching is always assumed occurring according to the Pcell SF boundary. However if the timing offset observed is larger than CP, the UE’s Scell performance may have degradation in that subframe. 
In this paper we discuss the intra-band NC CA timing offset and power imbalance issue and bring our views on the way out.
2
Discussion
2.1 Intra-band NC CA for non-collocated case
There was discussion in last meeting whether the non-collocated scenario (CA scenario #4) should apply for intra-band non-contiguous CA [2]-[5]. The TS 36.300 [6] does not preclude the CA scenario#4 for intra-band non-contiguous. However there is no relevant timing receiving window specified for intra-band non-contiguous CA. 

As indicated by [5] the current TS36.300 [6] mentions “…A UE should cope with a relative propagation delay difference up to 30 s among the component carriers to be aggregated in inter-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 30.26 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.26 s…” The receiving window is focus on the inter-band CA case. 
And in [2] the scenario of non-collocated case was identified. Thus it is better to consider a suitable UE receiving window according to the network deployment and the UE RF structure limitation. The performance degradation with the 30.26us timing offset (referring the inter-frequency timing window as the starting point) could be simulated taking into account the LNA switching rate. And the assumption needs to be agreed on how the LNA gain update will be triggered, and the maximum tolerable power imbalance. Otherwise without the assumption, it is difficult to check the performance degradation.    

Proposal 1: UE receiving window for intra-band non-contiguous CA need to be specified according to the network deployment and the UE RF structure limitations. The starting point should be 30.26us. 

Proposal 2: The performance degradation need to be evaluated due to LNA switching for specify the receiving window (take the inter-frequency timing window as the starting point) and the assumption needs to be agreed on how often the LNA gain updates.  
Proposal 3: RF discussion is needed for the evaluation assumption on 1) how big the power imbalance the intra-band NC CA UE can tolerate 2) how the LNA gain updates are triggered and how much is the step for gain updates, or instead simply how often the LNA gain updates.  
2.2 UE demodulation requirements 
Since currently the timing difference test case in [7] for CA demodulation is only focus for inter-band CA, it is also reasonable to introduce additional UE demodulation case for intra-band NC CA to check the UE performance coping with non-collocated case and with timing offset within the receiving window[8]. And the power imbalance under non-collocated case should also be reflected in this demodulation test case configuration. 

There are still some discussions [9] on UE RF inband blocking test case, however we assume the effect of coping with power imbalance could be tested together in the demodulation requirements. And in demodulation test case, the same power difference should be principally assumed as that defined in UE RF In-band blocking requirement, however since the in-band blocking requirement is considering low power level of wanted signal, whether same power difference can be guaranteed in high power is still need to be discussed.
It could also be beneficial to clarify the UE behaviors when the timing offset or power imbalance is large and UE cannot cope.     
Proposal 4: Only consider UE demodulation requirements instead of new UE RF inband blocking test case for UE performance coping both timing offset and power imbalance. And in demodulation test case, the same power difference should be principally assumed as that defined in UE RF In-band blocking requirement.  

Proposal 5: Clarify for UE behaviours if UE can not cope with the timing offset or power imbalance 

3
Conclusion

We discussed the intra-band NC CA timing offset and power imbalance issue and have following proposals:
Proposal 1: UE receiving window for intra-band non-contiguous CA need to be specified according to the network deployment and the UE RF structure limitations. The starting point should be 30.26us. 

Proposal 2: The performance degradation need to be evaluated due to LNA switching for specify the receiving window (take the inter-frequency timing window as the starting point) and the assumption needs to be agreed on how the LNA gain updates are triggered.  
Proposal 3: RF discussion is needed for the evaluation assumption on 1) how big the power imbalance the intra-band NC CA UE can tolerate 2) how the LNA gain updates are triggered and how much is the step for gain updates, or instead simply how often the LNA gain updates.
Proposal 4: Only consider UE demodulation requirements instead of new UE RF inband blocking test case for UE performance coping both timing offset and power imbalance. And in demodulation test case, the same power difference should be principally assumed as that defined in UE RF In-band blocking requirement.  

Proposal 5: Clarify for UE behaviours if UE cannot cope with the timing offset or power imbalance. 
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