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1. Introduction
In RAN4 #81, RAN4 had a brief discussion on mandatory feature support of Cat.1 UE with single Rx antenna based on the proposal in [1] but was not able to a reach an agreement. In this contribution, we provide our analyses on this issue. 
2. Discussion
In TS 36.306, following features are listed as mandatory features. 
· crs-InterfHandl-r11 : support CRS interference handling for FeICIC 

· ss-CCH-InterfHandl-r11: support searcher and PBCH interference handling for FeICIC 

· tdd-SpecialSubframe-r11 : support TDD special subframe configuration 9 
· ul-CoMP-r11 : support UL CoMP
· noResourceRestrictionForTTIBundling-r12 : support TTI bundling operation without resource allocation restriction
· incMonEUTRA-r12 : supports increased number of E-UTRA carrier monitoring in RRC_IDLE and RRC_CONNECTED
· extendedMaxMeasId-r12 : supports extended number of measurement identities
· longDRX-Command-r12 : supports Long DRX Command MAC Control Element
2.1. crs-InterfHandl-r11 and ss-CCH-InterfHandl-r11
These features are necessary for UE’s access to FeICIC network with cell range expansion. RAN4 specified RRM, demodulation and CSI requirements based on the assumption that UE is equipped with 2 Rx and CRS-IM, searcher/PBCH-IM capability. However, Cat.1 UE with single Rx antenna would support much smaller cell range expansion than 2 Rx UE. Considering that system capacity gain of FeICIC network relies on cell range expansion, FeICIC support by Cat.1 UE with single Rx antenna would provide only small increase in system capacity. On the other hand, implementation of CRS-IM and searcher/PBCH-IM would put non-negligible burden on Cat.1 UE implementation. Also, reduced cell range expansion of Cat.1 UE with single Rx antenna would also complicate eNB scheduler implementation.
Proposal 1. Cat.1 UE with single Rx antenna is not required to support crs-InterfHandl-r11 and ss-CCH-InterfHandl-r11. 
2.2. tdd-SpecialSubframe-r11
This feature is to support special subframe configuration 9 for better radio resource utilization in TDD network. Since support of this feature is not affected by number of Rx antenna, Cat.1 UE with single Rx antenna should support this feature. 

Proposal 2. Cat.1 UE with single Rx antenna should support tdd-SpecialSubframe-r11.

2.3. ul-CoMP-r11
This feature is to support UL CoMP, which requires small change in UL DM-RS scrambling. Since support of this feature is not affected by number of Rx antenna, Cat.1 UE with single Rx antenna should support this feature. 

Proposal 3. Cat.1 UE with single Rx antenna should support ul-CoMP-r11.

2.4. noResourceRestrictionForTTIBundling-r12
This feature is to remove resource restriction in PUSCH TTI bundling. Since support of this feature is not affected by number of Rx antenna, Cat.1 UE with single Rx antenna should support this feature. 

Proposal 4. Cat.1 UE with single Rx antenna should support noResourceRestrictionForTTIBundling-r12.

2.5. incMonEUTRA-r12 and extendedMaxMeasId-r12
These features are to increase the number of measured/monitored carrier for mobility performance enhancement. Though potential change in measurement requirement might have some impact on IncMon, we believe that this feature is very important to operators and implementation of this feature on UE is not a big burden. 
Proposal 5. Cat.1 UE with single Rx antenna should support incMonEUTRA-r12 and extendedMaxMeasId-r12.

2.6. longDRX-Command-r12
This feature is to support MAC CE with long DRX command. Since support of this feature is not affected by number of Rx antenna, Cat.1 UE with single Rx antenna should support this feature. 

Proposal 6. Cat.1 UE with single Rx antenna should support longDRX-Command-r12.

3. Conclusions

In this contribution, we provided analyses on mandatory feature support of Cat.1 UE with single Rx antenna. Our proposals are
Proposal 1. Cat.1 UE with single Rx antenna is not required to support crs-InterfHandl-r11 and ss-CCH-InterfHandl-r11. 

Proposal 2. Cat.1 UE with single Rx antenna should support tdd-SpecialSubframe-r11.

Proposal 3. Cat.1 UE with single Rx antenna should support ul-CoMP-r11.

Proposal 4. Cat.1 UE with single Rx antenna should support noResourceRestrictionForTTIBundling-r12.

Proposal 5. Cat.1 UE with single Rx antenna should support incMonEUTRA-r12 and extendedMaxMeasId-r12.

Proposal 6. Cat.1 UE with single Rx antenna should support longDRX-Command-r12.
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