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1
Introduction
The proposals for CA configuration for LAA operation in 5-GHz band had been approved in RAN4 #76 meeting [1], which are summarized below,
Proposal-1: Maximum two band CA configurations and up to 5CCs (one licensed CC and maximum 4 unlicensed CCs) are considered in Rel-13 timeframe.

Proposal-2: Consider both contiguous and non-contiguous intra-band CA for unlicensed band when more than one unlicensed carrier is aggregated in unlicensed spectrum.

Proposal-3: In the first step of LAA work, consider the bands 1, 2, 3, 4, 7, 41 and 42 for LAA operations in 5GHz

Proposal-4: If requirements for one of the combinations with at least 1 licensed carrier and 1 unlicensed carrier are completed, then WI can be completed.
However, in the proposal-2, there was no clarification on up to how many non-contiguous carrier groups would need to be supported. In this contribution, we suggest to limit the maximum number of non-contiguous carrier group for LAA operation in 5-GHz band to only two as supporting more non-contiguous carrier groups would have significant impact to UE radio transceiver design complexity.  

2
Discussion
The support of non-contiguous CA for up to 4 CCs in unlicensed 5-GHz band would imply the following configurations,
CA_xA_45A_45D

CA_xA_45C_45C

CA_xA_45A_45A_45C

CA_xA_45A_45A_45A_45A
With the abundance of spectrum bandwidth in unlicensed 5-GHz band, the non-contiguous carrier groups could be quite far apart which likely would require separate DL frequency conversion paths as well as individual local oscillators. The worst configuration in view of radio transceiver design complexity is the last one in the list above, where the receiver architecture can be depicted as shown in Figure 2-1.  


[image: image1.emf]ADC

ADC

ADC

ADC

ADC

LO1

LO2

LO3

LO4

LAA Rx

LOP


Figure 2-1 Reference architecture for CA_xA_45A_45A_45A_45A
Due to the relatively high operation frequency for 5-GHz band as compared to other cellular bands, the associated RF circuitries likely cannot be shared or reused among other cellular bands. Therefore, any addition of the non-contiguous carrier group in LAA 5-GHz band would potentially aggravate the transceiver design complexity. On the other hand, the noise figure for each diverted Rx path may also be ascendingly degraded with the increasing number of non-contiguous carrier group due to the split-up of the signal after LNA.

To prevent these shortcomings in radio transceiver design, it is suggested to limit the maximum number of non-contiguous carrier group for LAA operation in 5-GHz band to only two.         
3
Proposal
Based on the discussion and the concerns raised above, It is suggested RAN4 to consider the following proposal in LAA 5-GHz band CA configuration.
Proposal: For LAA operation in 5-GHz band, the maximum number of non-contiguous carrier group is limited to two. 
4
Conclusion
In this contribution, we raised the concern that for LAA 5-GHz band CA configuration, increasing the number of non-contiguous carrier group would potentially impact the transceiver design complexity and degrade the receiver noise figure. Therefore, it is suggested to limit the maximum number of non-contiguous carrier group to only two.                  
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