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1. Introduction
In previous RAN4 meeting [1][2] discussed UE receiver architecture for non-contiguous intra-band CA. This contribution proposes reference UE receiver architecture to be used in CA enhancements WI and captures this proposal into TR.
2. Discussion
RAN4 has discussed in NC-4C-HSDPA WI a possibility to have two different UE receiver architectures i.e. single receiver and dual receiver architecture. In previous RAN4 meeting #61 a way forward on NC-4C-HSDPA WI was agreed [1] and the agreement was as follows
Proposal: Dual receiver architecture is adopted as a working assumption to define UE RF core requirements for NC-4C-HSDPA. Before finally approving baseline architecture(s) companies  may provide contributions  in RAN4#62 to show potential issues with dual receiver architecture, for instance related to 2 LO’s placed close (e.g. 10MHz) to each other. 
Hence the agreement was to adopt dual receiver architecture as a only valid reference architecture for NS-4C-HSDPA unless in-depth technical studies reveal that this decision must be revisited.

One reason behind the WF agreement was that with single receiver architecture it is not possible to cover all possible channel arrangement as the technical constraints limit the possible receiver bandwidth to a finite number. Currently 3GPP specifications assume that 40 MHz receiver bandwidth is possible for contiguous intra-band CA and this is quite much less than for example band 25 bandwidth which is 65 MHz. Also we have to remember that building a receiver for contiguous intra-band CA is much easier than for non-contiguous CA as there is no interfering signals in between received carriers. Hence based on the above we assume that it is not possible in REL-11 time frame to build a receiver that is capable of receiving whole band 25 with a single receiver chain. This means that a dual receiver architecture is needed as well thus two sets of requirements would be needed which is not attractive from RAN4 workload perspective. 

Lastly also from commercial point of view single receiver architecture is problematic, if we take a look Figure 1. There it is sketched several possible channel arrangements for a frequency band X, out of those arrangements single receiver UE is able to receive with reduced performance those which are not separated in frequency domain more than Y MHz. Hence if operator owns frequency blocks that are separated more than Y MHz then single receiver UE’s can access only part of the carrier combinations and operator cannot deploy NC-intra-band CA in all markets. 
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Figure 1 NC-intra-band CA channel arrangements
Based on the technical, commercial and work load issues we propose that RAN4 adopts dual-receiver architecture as a baseline for non-contiguous intra-band UE RF specification work.
3. Conclusion

This contribution proposes dual-receiver architecture as a baseline for non-contiguous intra-band UE RF specification work.
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In NC-intraband operation UE must be able to receive two separate carriers located arbitrarily within a frequency band. If same deployment scenario assumptions apply as for single carrier operation it means that the power difference between adjacent carriers can be up to 33 dB as specified in 36.101. In order to have comparable performance to single carrier operation two separate receiver chains are assumed, see Fig 6.2.3.1-1.

Further studies are needed on what impact the division of the signal chain has on receiver noise figure.
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Figure 6.2.3.1-1 Reference receiver architecture
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