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1
Introduction
RAN#73 approved a new WID on 1RX UE category in RP-161898. For RAN2, the goals of the WID were quite simple: Specify signalling to enable eNBs to recognize 1Rx UEs. After the discussion in RAN2#95bis, two questions arose: From which release onward should the new category be introduced, and should it be a new UE category? Consequently, an LS was sent in R2-167309 to RAN to decide on the best way forward resolve the matter, and based on discussion in RAN#74 a way forward in RP-162569 for the 1Rx UE category as was agreed follows:

	· Introduce a new UE category for the devices based on Category 1 with single receiver

· Introduce related signaling in Rel. 13 

· Possibility of early implementation without requiring updates for earlier release networks and release to be discussed in RAN2#97 and decided in RAN#75


In this contribution, we discuss how to do the signalling and discuss early implementability of the Cat.1bis signalling.
2
Signalling of 1Rx UE category
3.1
Signalling of New 1Rx UE category
As the WF from RAN#74 states, the intent is that a new UE category (e.g. “1bis”) is created for the 1Rx UE from Rel-13 onwards. This means that the UE capability signalling is added with the new UE category, and all UEs indicating the “Cat.1bis” shall also always indicate Cat.1 for backward compatibility.

Observation 1: In RRC signalling, all UEs indicating Cat.1bis shall always indicate also Cat.1.

Additionally, the TS36.306 should be updated with the new category along with the appropriate tables, to ensure the new category is understood as separate from the existing Cat1 UE category. 
Observation 2: The TS36.306 needs some updates due to the Cat.1bis

To illustrate these changes, we have provided CRs for these in R2-1700748 (RRC, Rel-13), R2-1700749 (RRC, Rel-14), R2-1700750 (36.306, Rel-13), R2-1700751 (36.306, Rel-14).

Proposal 1: Introduce the new 1Rx UE category as “Category 1bis” as shown in in R2-1700748 (RRC, Rel-13), R2-1700749 (RRC, Rel-14), R2-1700750 (36.306, Rel-13) and R2-1700751 (36.306, Rel-14).
3.2
Early implementability of the Cat.1bis
The discussion in RAN#74 also indicated that RAN2 should consider early implementability of the feature to allow operators to deploy such devices as soon as possible.

First, we would note that if the Cat.1bis always indicates Cat.1, all legacy networks will comprehend the UE category signalling and are able to configure the UE based on that. They still will not realize the UE only has 1Rx, which will degrade the UE performance (especially in coverage-limited cases), but from system point the UE will be able to function in legacy networks without any updates.

Observation 3: The Cat.1bis UE indicating Cat.1 as fallback category will be able to operate in legacy networks without need to update anything.
Observation 4: The Cat.1bis UE performance in legacy networks is expected to be worse than “normal” Cat.1 UE performance.

Proposal 2: A UE indicating Cat.1bis shall always indicate Cat.1 for ASN.1 compatibility with legacy eNBs.

From specification viewpoint, the signalling is introduced in Rel-13 specifications, but like with similar features, nothing should prevent early implementability. However, we think there is no need to capture anything in the specifications – any eNB not comprehending the Rel-13 signalling of Cat.1bis would still consider the UE to be Cat.1, and there would be no interoperability problems. And eNBs comprehending the Rel-13 signalling would be able to consider the UE to work according to the Cat.1bis without any problems.
Proposal 3: Early implementability of Cat.1bis is allowed but requires no specification modifications.

4
Conclusions
We have observed the following:

Observation 1: In RRC signalling, all UEs indicating Cat.1bis shall always indicate also Cat.1.

Observation 2: The TS36.306 needs some updates due to the Cat.1bis

Observation 3: The Cat.1bis UE indicating Cat.1 as fallback category will be able to operate in legacy networks without need to update anything.

Observation 4: The Cat.1bis UE performance in legacy networks is expected to be worse than “normal” Cat.1 UE performance.

We proposed the following:

Proposal 1: Introduce the new 1Rx UE category as “Category 1bis” as shown in in R2-1700748 (RRC, Rel-13), R2-1700749 (RRC, Rel-14), R2-1700750 (36.306, Rel-13) and R2-1700751 (36.306, Rel-14).

Proposal 2: A UE indicating Cat.1bis shall always indicate Cat.1 for ASN.1 compatibility with legacy eNBs.

Proposal 3: Early implementability of Cat.1bis is allowed but requires no specification modifications.

