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1.
Introduction

RAN#73 agreed a WI on "Requirements for single receiver UE based on Category 1 for LTE "[1], with the following objectives for RAN2:
RAN2 should discuss how to differentiate the UEs (same capabilities as Category 1 but with a single receiver) from legacy Category 1 UEs (with two receive chains) [RAN2]

· At least the following options should be considered, decision to be made in RAN plenary#74

· introduce a new UE category as an extension of  Category 1

· Backwards compatibility shall be maintained (UE should also signal Category 1, being able to connect to legacy networks).

· introduce a new UE capability for Category 1 without introducing a new UE category

· Applicability of the protocol release for the new category/capability should be discussed, decision to be made in RAN plenary #74

· Same access capabilities as Category 1 should be maintained

This contribution discusses the signalling options to enable a single receiver category 1 UE in order to address the objectives contained in the WID.
2
Capability signalling.
There are 2 options available for how to introduce UE capability signalling for a Cat. 1 UE with a single receiver:

1. 
Introduce a new UE category (e.g. Cat. 1bis) that has the same characteristics as Cat. 1 but has a single receiver instead of two receivers (and has to meet performance requirements associated with only having a single receiver).

In the ASN.1 in 36.331, a new extension to carry a Cat. 1bis indicator would be introduced. In order to the UE to be able to operate in a legacy eNB (i.e. one that has not been upgraded to understand Cat. 1bis) the UE would also need to indicate Cat.1 in the Rel-8 category field.

In 36.306, it would be necessary to duplicate all the characteristics of Cat. 1 but with some additional text to explain that this category only has a single receiver. Alternatively the single receiver aspect could be left to RAN4 specifications although it might appear strange for 36.306 to have 2 identical categories with no apparent difference.
2. 
Introduce an independent single receiver capability that is allowed to be signalled by Cat. 1 UEs. (It would not be permitted for a higher category UE to send this indication.)

In the ASN.1 in 36.331, a new extension to carry the single receiver capability would be introduced. Obviously, as the UE is Cat.1, the UE would also need to indicate Cat.1 in the Rel-8 category field.

In 36.306, it would be necessary to add the description of the new capability, as with any other capability. 

Typically, we would introduce a new UE category when the baseband data rate capability is different, but not when the data rate is the same but one other characteristic is different. For the latter case we would normally just introduce a separate capability. This suggests that option 2 is the more appropriate option to use. However, it should be noted that Cat. M1, which has the same data rate capability as Cat. 0, was an exception to this approach.
Furthermore, it can be seen from the description of the 2 options that there is no difference with respect to the ASN.1 - both options require the UE to indicate Cat.1 in the Rel-8 category field and also require an extension in which to carry a new indicator (in one case a Cat. 1bis indicator and in the other case a single receiver indicator). There is also only a small difference with respect to the impact on 36.306, with option 1 requiring more changes.
Based in the above discussion, we make the following proposal.

Proposal 1: The following can be reported to RAN to enable them to make a final decision on the approach to use:

· 
Both a new UE category and a separate single receiver capability are feasible options to indicate the single receiver capability to the network.

· 
There is no technical different between the introduction of a new UE category or introduction of a separate single receiver capability.

· 
A separate single receiver capability is the more typical approach for this kind of capability.

3
Release to introduce new signalling
RAN2 is also tasked to discuss about applicability of the protocol release for the new category/capability, with the outcome to be provided to RAN plenary #74 for the final decision. 

Basically, it is common practice that when a new feature is introduced in a certain release, the related core-specification if necessary is updated for the corresponding release. If it is demanded to define a feature as release independent, from the ASN.1 signalling point of view, we have the ability to introduce a late non critical extension to any release e.g. from Rel-8 onwards. On the other hand, it may affect the existing deployed network as well as UE. Therefore, we should be careful to introduce the new feature as release independent manner. 

As Rel-13 specification is just completed, it would be safe to introduce the new signalling from Rel-13 if there is demand to apply the new signalling as early as possible.   

Proposal 2: The following can be reported to RAN to enable them to make a final decision on the release:

· It would be safe to introduce the signalling for the new UE category or new signal receiver capability from Rel-13 onwards.

4
Conclusions
Proposal 1: The following can be reported to RAN to enable them to make a final decision on the approach to use:

· 
Both a new UE category and a separate single receiver capability are feasible options to indicate the single receiver capability to the network.

· 
There is no technical different between the introduction of a new UE category or introduction of a separate single receiver capability.

· 
A separate single receiver capability is the more typical approach for this kind of capability.

Proposal 2: The following can be reported to RAN to enable them to make a final decision on the release:

· It would be safe to introduce the signalling for the new UE category or new signal receiver capability from Rel-13 onwards.
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