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1. Introduction
In the RAN#48 meeting, there is a pending issue on Band 20 Rx requirement, whereby the working assumption was introduced for 10 MHz channel bandwidth REFSENS for EU800 band [1]. 
Operators objected to the relaxation of Band 20 REFSENS requirement for Band 20. In this contribution, an alternative solution is introduced to progress the discussions in order to reach consensus prior to the RAN#49
2. Discussion

The LTE UE receiver requirements introduce side conditions that attached to the receiver REFSENS. One of these side conditions is captured in Table 7.3.1-2 [2], as shown below: 
Table 7.3.1-2: Minimum uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	251
	
	
	FDD

	6
	
	
	25 
	251
	
	
	FDD

	7
	
	
	25 
	50 
	751
	751
	FDD

	8
	6 
	15
	25 
	251
	-
	-
	FDD

	9
	
	
	25 
	50 
	501
	501
	FDD

	10
	
	
	25 
	50 
	75 
	100 
	FDD

	11
	
	
	25
	251
	
	
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	14
	
	15
	151
	151
	
	
	FDD

	...
	
	
	
	
	
	
	

	17
	
	
	201
	201
	
	
	FDD

	18
	
	
	25 
	251
	251
	
	FDD

	19
	
	
	25 
	251
	251
	
	FDD

	20
	
	
	25 
	201
	203 
	203
	FDD

	21
	
	
	25
	251
	251
	
	FDD

	…
	
	
	
	
	
	
	

	33
	
	
	25 
	50 
	75 
	100 
	TDD

	34
	
	
	25 
	50 
	75
	
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	
	
	25 
	50 
	75 
	100 
	TDD

	38
	
	
	25 
	50 
	75
	100
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	25
	50 
	75 
	100 
	TDD

	Note 

1.            The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 

2.              For the UE which supports both Band 11 and Band 21 the minimum uplink configuration for reference sensitivity is FFS.

4.              For Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart _11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart _16


The 10 MHz LTE UE will have higher throughput performance than 5 MHz LTE UE category. However the REFSENS requirement in Table 7.3.1-1 [2] would not seem to indicate the benefits associated with a wider channel bandwidth operation. Therefore, we proposed to clarify this point as current normative texts above the Table 7.3.1-2 in [2] are lacking in clarity (highlighted below):

“Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met. …”
We see two issues with the texts above, when interpreted by important stakeholders such as regulators, legal and technical personnel: 

1. The texts indicate (indirectly) that the REFSENS in Table 7.3.1-1 “must” be met for minimum number of allocated uplink resource blocks. However, careful interpretation of the texts shows the exact opposite of what is intended, i.e. the requirement needs to be met for all numbers of uplink resource blocks that are greater than or equal to the value in Table 7.1.3.1-2!

2. 
For developing technical mandatory requirements, the use of “must” should be avoided if possible.
To resolve the ambiguity above, we therefore propose to revise the normative text as shown below: 

Table 7.3.1-2 specifies the number of allocated uplink resource blocks for which the reference sensitivity (REFSENS) requirement specified in Table 7.3.1-1 shall be met. 
Note: Table 7.3.1-2 does not necessarily reflect the operational conditions of the network, where the number of uplink and downlink allocated resources blocks will be practically constrained by other factors.
The revised texts should represent the original intention of the requirements and avoid ambiguous interpretation by interested parties since the UE RF specification (TS 36.101) is available to the public. Furthermore, there are no consequential impacts to the other receiver requirements.
Proposal: RAN4 to endorse the revised text proposals, thereby closing the pending issues on Band 20 (in the coming RAN plenary) and to avoid unnecessary conflicts and/or delays.
3. Conclusions
In this contribution, we have tried to address the ambiguous texts in [2] and proposed solution texts to resolve the ambiguity.  We emphasize that the revised texts can achieve two objectives:

1. To clarify the UE RF specification
2. To alleviate operator’s concern for Band 20 REFSENS issue. 

If accepted, the revised texts represent an alternative solution to the working assumption introduced in [1], and a CR will be produced which contains the exact text proposals presented above.

Proposal: RAN4 to endorse the revised text proposals, thereby closing the pending issues on Band 20 (in the coming RAN plenary) and to avoid unnecessary conflicts and/or delays.
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