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1 Introduction

RAN4 will specify UE minimum receiver performance requirements related to both RF and demodulation. One important consideration when setting the minimum requirements is the type of UE receiver: single branch receiver or receiver diversity (i.e., dual receiver). 
A number of previous RAN4 contributions have discussed whether UE minimum requirements should be based on single receiver or receiver diversity [1-4]. The purpose of this contribution is to express Ericsson’s opinion on minimum UE receiver capability. 

2 Network Performance Aspects
As compared to single receiver, the receiver diversity leads to several system benefits as follows. 

· Improve coverage and better cell edge bit rate 

· More efficient use of cell transmission power and other radio resources
· Simplifies network planning if all users’ minimum performance is based on the same receiver type, i.e. receiver diversity  

Thus from purely network perspective it is advantageous to have receiver diversity as a mandatory feature. 
3 Impact of Frequency Bands
As previously discussed [2-3] that the receiver diversity at lower frequency bands (e.g. less than 1 GHz) will provide lower performance gain compared to the scenario with higher frequency bands. This is because at lower bands the antenna correlation becomes significant. It has been shown in [3] that even when antenna correlation is large the receiver diversity outperforms the single receiver in terms of demodulation performance. However the performance gain varies inversely with the antenna correlation, i.e. more gain with lower antenna correlation, which is manifested at higher bands. Thus we feel it is still beneficial to specify minimum requirements based on dual receiver for all bands (more details in section 4). 
Since performance gain is dependent upon the frequency band thus it is more realistic to define receiver requirements specific to each band. But this would lead to complex specification and significant increase in the number of test cases. 
We therefore suggest that the demodulation requirements are specified independent of frequency band. This would require common correlation matrix and antenna gain model per channel model for all bands. But this needs to be better addressed within the context of channel model discussion.
Proposal # 1: Specify demodulation requirements independent of band, i.e. one set of requirements applicable to all bands. 
4 Unicast vs. MBSFN Requirements
From UE reception and demodulation perspective there can be there possible scenarios namely:
A. Only unicast reception

B. Reception of time multiplexed unicast and MBSFN
C. Simultaneous reception of unicast and MBSFN on different carriers, i.e. MBSFN on dedicated carrier
Scenarios A) and B) will be the most commonly deployment scenarios, which are therefore more crucial, compared to scenario C). Firstly the minimum requirements for scenarios A) and B) should be prioritized. Secondly in case of scenario B) whether unicast and MBSFN requirements are specified ‘separately’ or ‘jointly’ should be investigated further. 
Regarding receiver capability we believe that in scenarios A) and B), the receiver diversity should be mandatory for both unicast and MBSFN reception. This is feasible from UE perspective since in scenario B) the UE will receive either unicast or MBSFN a time. 
In scenario C) the minimum requirements for both unicast and MBSFN should be based on single receiver. This would also require UE to have two receiver branches, where one branch is used for unicast and the other for MBSFN reception. In order to ensure this implementation preferably simultaneous unicast and MBSFN demodulation tests would be needed.  
Proposal # 2: In time-multiplexed unicast-MBSFN reception scenario whether to specify separate or combined unicast and MBSFN demodulation requirements is FFS.
Proposal # 3: In unicast only and time-multiplexed unicast-MBSFN reception scenarios specify minimum unicast and MBSFN requirements with receiver diversity.

Proposal # 4: In simultaneous unicast-MBSFN reception scenario specify minimum unicast and MBSFN requirements with single receiver.
The overall summary of the above proposals is that UE would require one set of receiver diversity as a mandatory feature irrespective of bands and unicast/MBSFN deployment scenarios. 

5 Conclusions
This contribution discusses the UE receiver capability for specifying the minimum performance requirements. We believe receiver diversity is beneficial for overall system performance in terms of improved coverage and radio network resource usage. The network planning is also simplified if all UE implement receiver diversity. It is therefore proposed that receiver diversity is mandatory for all frequency bands in LTE. In case of unicast and time-multiplexed unicast-MBSFN it is suggested that receiver diversity is used for both unicast and MBSFN reception. In case of simultaneous unicast and MBSFN reception scenario the unicast and MBSFN requirements could be based on single branch receiver. Furthermore, in order to simplify specification and reduce the number of tests it is suggested to specify the same demodulation requirements for all bands. 
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