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1. Introduction

At RAN4#59-AH a list of expected changes was discussed and subsequently adopted in the WI TR [1] that highlighted study was needed on the following UE receiver aspects:
· Reference sensitivity

· In-band blocking
· Out-of-band blocking
The contribution provides a discussion on these receiver aspects where some change is expected, as well as all other CA receiver aspects. Note that the study in [2] concluded that the new CC combination of 75+100RB is covered by existing requirements and the TP in [3] proposes to capture these findings into the TR. 

2. Reference sensitivity
Section 7.3.1A in TS36.101 specifies the reference sensitivity requirements for CA. While Band 41 REFSENS was set assuming a split, 20MHz overlapping filter, changes have been proposed in [4] that will enable the use of a single filter architecture, supporting any CC combination. Assuming these changes are approved, then as TDD intra-band CA does not change the UE reference sensitivity requirement for CA, and as Band 41 does not introduce any new requirements that impact CA aspects of reference sensitivity, it is proposed that no changes need to be made to the existing CA requirements.
However the following changes are required in the definition of the uplink configuration to support reference sensitivity testing:
· Add a row in Table 7.3.1A-1 for B41_C to describe the UL allocation that shall be used for the case of a UE that supports Bandwidth Class C UL

· Add support for 100RB+75RB into Table 7.3.1A-1

These changes are shown in the following table.

Table 7.3.1A-1: Intra-band CA uplink configuration for reference sensitivity

	CA Band / Aggregated channel bandwidth / NRB / Duplex mode

	CA Band
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	CA_1C
	n/a
	n/a
	PCC
	SCC
	n/a
	n/a
	PCC
	SCC
	FDD

	
	n/a
	n/a
	75
	55
	n/a
	n/a
	100
	30
	

	CA_40C
	PCC
	SCC
	PCC
	SCC
	n/a
	n/a
	PCC
	SCC
	TDD

	
	100
	50
	75
	75
	n/a
	n/a
	100
	100
	

	CA_41C
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	TDD

	
	100
	50
	75
	75
	100
	75
	100
	100
	

	NOTE 1.
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 2. 
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in clause 6.2.5.
NOTE 3. 
The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).


While asymmetrical CC BW combinations are allowed in TS 36.101, it is noted that due to the location of the LO, this could cause some impact to RBs in the LO region. It is proposed that this impact should be studied further as part of LTE core specification, and if it is found that the current requirement in TS 36.101, Section 7.3.1A cannot be met, then a general exception should be provided for the case of asymmetrical CC BW combinations. This is not considered further as this is a generic core specification issue, rather than a Band 41 specific issue.
3. In-band blocking 

Section 7.6.1.1A in TS36.101 specifies the in-band blocking requirements for CA. There are no special blocking requirements for Band 41 relative to the other bands, so it is proposed that no changes need to be made to the existing requirements for CA.
All that is required is to modify Table 7.6.1.1A-2 to indicate that the same requirement that is applied to Band 1 and Band 40 CA also applies to Band 41 CA, as shown below.
Table 7.6.1.1A-2: In-band blocking

	CA operating band
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer


	MHz
	=-Foffset– FIoffset,case 1
&

=+Foffset + FIoffset,case 1
	≤-Foffset– FIoffset,case 2
&

≥+Foffset + FIoffset,case 2

	CA_1C, CA_40C, CA_41C
	FInterferer (Range)
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15

	Note 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 
Note 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
Note 3:
Foffset is the frequency offset from the center frequency of the adjacent CC being tested to the edge of aggregated channel bandwidth.

Note 4:
The Finterferer (offset) is relative to the center frequency of the adjacent CC being tested and  shall be further adjusted to 
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4. Out-of-band blocking

Section 7.6.2.1A in TS36.101 specifies the out-of-band blocking requirements for CA. There are no special blocking requirements for Band 41 relative to the other bands, so it is proposed that no changes need to be made to the existing requirements for CA.
All that is required is to modify Table 7.6.2.1A-2 to indicate that the same requirement that is applied to Band 1 and Band 40 CA also applies to Band 41 CA, as shown below.

Table 7.6.2.1A-2: Out of band blocking

	CA operating band
	Parameter
	Units 
	Frequency 

	
	
	
	range 1
	range 2
	range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_1C, CA_40C, CA_41C
	FInterferer (CW)


	MHz


	FDL_low  -15 to

FDL_low  -60 
	FDL_low  -60 to

FDL_low  -85 
	FDL_low  -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz


5. Other receiver requirements

The remaining CA specific receiver requirements are all currently specified independent of band:
· UE maximum input level (section 7.4A)
· Adjacent channel selectivity (section 7.5.1A)
· Narrow band blocking (section 7.6.3.1A)

· Spurious response (section 7.7.1A)

· Intermodulation characteristics (section 7.8.1A)

· Receiver image (section 7.10.1A)

As Band 41 introduces no additional requirements relating to these aspects, the band independent nature of specifying these requirements can continue and no changes are needed to these sections in order to support Band 41 CA.
6.
Summary

The existing UE receive requirements for CA in TS 36.101 have been studied and it is concluded that no fundamental changes to the receive requirements are needed to introduce support for Band 41 CA. 

However some changes are need to Table 7.3.1A-1 to introduce a new UL configuration to support reference sensitivity of the new bandwidth combination and clarification in the in-band and out-of-band blocking sections that the blocking requirements currently specified for Band 1 and 40 CA also apply to Band 41. 
It is proposed to capture the outcome of this study into the TR for the WI by adopting the text proposal below.
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5.2.3
Reference sensitivity power level 

Section 7.3.1A in TS 36.101 deals with the reference sensitivity requirements for CA. In general TDD intra-band CA does not change the UE reference sensitivity requirement for CA, and as Band 41 does not introduce any new requirements that impact CA aspects of reference sensitivity, no changes need to be made to the existing CA requirements.

However the following changes are required in the definition of the uplink configuration to support reference sensitivity testing:

· Add a row in Table 7.3.1A-1 for B41_C to describe the UL allocation that shall be used for the case of a UE that supports Bandwidth Class C UL

· Add support for 100RB+75RB into Table 7.3.1A-1 for CA_41C only (other bands will be marked as n/a)
These changes are shown in the following table.

Table 5.2.3-1: Intra-band CA uplink configuration for reference sensitivity

	CA Band / Aggregated channel bandwidth / NRB / Duplex mode

	CA Band
	100RB+50RB
	75RB+75RB
	100RB+75RB
	100RB+100RB
	Duplex Mode

	CA_41C
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	TDD

	
	100
	50
	75
	75
	100
	75
	100
	100
	

	NOTE 1.
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 2. 
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in clause 6.2.5.
NOTE 3. 
The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).


While asymmetrical CC BW combinations are allowed in TS 36.101, it is noted that due to the location of the LO, this could cause some impact to RBs in the LO region. It is proposed that this impact should be studied further as part of LTE core specification, and if it is found that the current requirement in TS 36.101, Section 7.3.1A cannot be met, then a general exception should be provided for the case of asymmetrical CC BW combinations. This is not considered further as this is a generic core specification issue, rather than a Band 41 specific issue.

5.2.4
In-band blocking 

Section 7.6.1.1A in TS 36.101 deals with the in-band blocking requirements for CA. There are no special blocking requirements for Band 41 relative to the other bands, apart from the introduction of 100RB + 75RB CC combination which was based on the study presented in Section [insert reference in TR] was found to be supported by current requirements. Therefore no changes need to be made to the existing requirements for CA.

All that is required is to modify Table 7.6.1.1A-2 to indicate that the same requirement that is applied to Band 1 and Band 40 CA also applies to Band 41 CA, as shown below.

Table 5.2.4-1: In-band blocking

	CA operating band
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer


	MHz
	=-Foffset– FIoffset,case 1
&

=+Foffset + FIoffset,case 1
	≤-Foffset– FIoffset,case 2
&

≥+Foffset + FIoffset,case 2

	CA_1C, CA_40C, CA_41C
	FInterferer (Range)
	MHz
	(Note 2)
	FDL_low – 15

to

FDL_high + 15

	Note 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 
Note 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
Note 3:
Foffset is the frequency offset from the center frequency of the adjacent CC being tested to the edge of aggregated channel bandwidth.

Note 4:
The Finterferer (offset) is relative to the center frequency of the adjacent CC being tested and  shall be further adjusted to 
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5.2.5
Out-of-band blocking 

Section 7.6.2.1A in TS 36.101 deals with the out-of-band blocking requirements for CA. There are no special blocking requirements for Band 41 relative to the other bands, apart from the introduction of 100RB + 75RB CC combination which was based on the study presented in Section [insert reference in TR] was found to be supported by current requirements. Therefore no changes need to be made to the existing requirements for CA.

All that is required is to modify Table 7.6.2.1A-2 to indicate that the same requirement that is applied to Band 1 and Band 40 CA also applies to Band 41 CA, as shown below.

Table 5.2.5-1: Out of band blocking

	CA operating band
	Parameter
	Units 
	Frequency 

	
	
	
	range 1
	range 2
	range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_1C, CA_40C, CA_41C
	FInterferer (CW)


	MHz


	FDL_low  -15 to

FDL_low  -60 
	FDL_low  -60 to

FDL_low  -85 
	FDL_low  -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz


- End of text proposal for TR -
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