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1
Introduction
 In last RAN a WI was approved for specifying requirements for single receiver UE based on Category 1 for LTE. In this contributon we dicuss the impacts to UE RF spacifications.
2
Discussion

2.1
Applicaple duplex-mode
The objectives for RAN4 state that Category 0 requirements should be a basis for new Cat 1 single Rx UE whenever feasible because Cat 0 is also single Rx device. Category 0 also supports all channel bandwidth like Category 1 where as Category M1 does not as it only receives 1.4 MHz channels effectively.
RAN4 has to develop the receiver core requirements. A lot of the work can leverage the requirements developed for Category 0 UEs since many of the requirements do not depend on the data rate capabilities of the UEs. The detailed objectives are:

· Specify RF receiver core requirements for Category 1 UE with a single receiver [RAN4]

· Previous work for Category 0 UE should be leveraged

Category 0 specifications are done for full-duplex and half-duplex UE. The WID does not state duplex-aspect directly but the justification of WID states 

Hence, one option can be to develop requirements for Category 1 UE with one receive chain to address these market needs. This UE could still connect to legacy networks but it would also get the benefits of network enhancements in networks that recognize this UE.  
We intepret this such way that Category 1 single Rx requirements are to be developed for full-duplex mode only.
Proposal 1: Category 1 single Rx requirements are to be developed for full-duplex mode only.
2.2
Expected specification changes

RAN4 has used dedicated sub-clauses and suffix for Cat M1 and Cat 0 and a decision is needed if Cat 1 single Rx needs a new suffix or it is incorporated to Cat M1 and Cat 0 or standard E-UTRA sub-clauses. Before making a decision we need to asses how big are the impacts to specifications. This is done by listing the clauses that Category 0 has requirements.
It is so that Category 0 is mentined in Clauses

· 4.3A
Applicability of minimum requirements
· 5.5E
Operating bands for UE category 0 and UE category M1
· 7.2

Diversity characteristics
· 7.3

Reference sensitivity power level
· 7.3.1E
Minimum requirements (QPSK) for UE category 0 and M1
In Table 1 we go trough these clauses one by one and asses the impact for Category 1 single Rx UE.

Table 1: Specification impact for Category 1 single Rx UE.
	Clause
	Category 0
	Category 1 single Rx

	4.3A
	Applicability of minimum requirements
	Lists the feature specific suffixes
	Depends where the requirements are captured. If those are added to standard E-UTRA clauses then nothing is needed

	5.5E
	Operating bands for UE category 0 and UE category M1
	Only a sub-set of bands are applicable for Cat 0
	No need as all operating bands are in scope

	7.2
	Diversity characteristics
	States that Section 7 assume that the receiver is equipped with single Rx port.
	Category 1 single Rx should be added here.

	7.3
	Reference sensitivity power level
	States that Section 7.3 assume that the receiver is equipped with single Rx port.
	Category 1 single Rx should be added here.

	7.3.1E
	Minimum requirements (QPSK) for UE category 0 and M1
	Cat 0 has dedicated REFSENS sub-clause
	Note could be added to Table 7.3.1-1 indicating the delta to standard E-UTRA requirements for cat 1 single Rx device


If proposal 1 is acceptable then best way to capture Cat 1 single Rx requriements is normal E-UTRA clasues in which Cat 1 two Rx is also specified. The impacted clauses would be 7.2 and 7.3.
2.3
REFSENS for Category 1 single Rx

Category 0 and M1 single Rx Full – duplex REFSENS is 2.5 dB higher than normal E-UTRA sensitivity except for band 13 where the sensitivity is 3 dB higher. It is proposed to use 2.5 dB delta to standard 2 Rx E-UTRA and this is indicated with a note in Table 7.3.1-1
Proposal 2: Category 1 single Rx REFSENS is defined to be 2.5 dB higher than standard 2 Rx E-UTRA REFSENS. This is indicated with a note in Table 7.3.1-1.

2.3
Other issues

As indicated in Table 1 no other Rx requirement were impacted by Cat 0 and Cat M1 single Rx operation than REFSENS thus it looks that if proposals 1 and 2 are agreeable the work for UE RF parf of the WI can be completed with a 36.101 CR adding a single note to REFSENS table.

One issue would be still pending and that is the question from which relase onwards Cat 1 single Rx is release independent. Note that only release -14 RF specs should be changed. Once the release is agreed then corresponding CR’s to 36.307 are needed.

Observation: Decision is needed from which release onwards Cat 1 single Rx is release independent.

3 
Summary

In this contribution, we have made two proposals and an observation for Category a single Rx topic.
Proposal 1: Category 1 single Rx requirements are to be developed for full-duplex mode only.
Proposal 2: Category 1 single Rx REFSENS is defined to be 2.5 dB higher than standard 2 Rx E-UTRA REFSENS. This is indicated with a note in Table 7.3.1-1.

Observation: Decision is needed from which release onwards Cat 1 single Rx is release independent.
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