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1.  Introduction

The revised WI (for clarifying 2UL support) of intra-band contiguous CA in Band 8 was approved in RAN#68 [1] that includes consideration for operation in Japan. Conditions required for Japan were described in [2], [3] and in the last RAN4 meeting simulation results were provided as [4] – [6].
Based on the simulation results, we have concluded that it is not beneficial to introduce 2UL operation in Japan. Thus we would like to propose to exclude possibility of 2UL for Japan. Concerning CA_B8 for Japan, operation is limited to 1UL/2DL and no CA_NS or A-MPR is to be defined. TP covering this aspect is also proposed.
2.  Technical findings
Although simulation results might need further alignments in terms of final values, the results in the present forms would suggest several drawbacks such as:

1) PUCCH backoff is inevitable; in 5MHz CC, PUCCH needs roughly 10dB backoff and 4-5dB backoff would be needed in 10MHz CC,
2) For non-contiguous allocations, fairly big (11 – 20dB) backoffs are required for RB allocations larger than current limits (32RB in 10MHz), 

3) Due to the limitations of current (1UL) PUCCH position, contiguous RB allocation does not offer RB allocations which are larger than the current limits. 
In a nutshell, the simulation results indicated that the benefit of 2UL in CA_8B is quite invisible in spite of various drawbacks under the constraints of relevant protection requirements in Japan.
3.  Proposals
Therefore we would like to propose: 
1) to terminate the study of 2UL for Japan (i.e. CA configuration is limited to 1UL/2DL), 

2) to include TP for the relevant TR[7] to make the situation clear. 
The proposed TP is attached in Annex.
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6.2
Receiver Characteristics

6.2.1
Reference sensitivity
UE reference sensitivity requirement is verified using the uplink configuration as specified in Table 6.2.1-1. The requirement as defined in Table 7.3.1-1 in TS36.101 shall be met for each component carrier.

Table 6.2.1-1: Uplink configuration for reference sensitivity
	CA configuration / CC combination / NRB_agg / Duplex mode

	CA configuration
	25RB+15RB
	25RB+25RB
	50RB+15RB
	50RB+25RB
	50RB+50RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_8B
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	25
	0
	25
	0
	FDD

	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 subclause 6.2.5A.
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).

NOTE 4:
The UL resource blocks in PCC shall be located as close as possible to the downlink operating band, while the UL resource blocks in SCC shall be located as far as possible from the downlink operating band.
NOTE 5: 
In case a CA configuration consists of CC channel bandwidths which are unequal in bandwidth the PCC channel bandwidth shall be the larger one for reference sensitivity test.

NOTE 6: 
For intra-band contiguous carrier aggregation, the requirement is verified with the largest number of [simultaneous] active uplink carriers supported by the UE.


6.2.2
Blocking characteristics
6.2.2.1
In-band blocking
For intra-band contiguous carrier aggregation the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active throughout the test. The uplink output power shall be set as specified in Table 6.6.2.1-1 with the uplink configuration set according to Table 7.3.1A-1 in TS 36.101 for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2 in TS36.101. The UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 6.6.2.1-1 and Tables 6.6.2.1-2 being on either side of the aggregated signal. 
Table 6.6.2.1-1: In band blocking parameters

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	BWInterferer 
	MHz
	5
	
	
	
	

	FIoffset, case 1 
	MHz
	7.5
	
	
	
	

	FIoffset, case 2 
	MHz
	12.5
	
	
	
	

	NOTE 1: 
The transmitter shall be set to 4dB below PCMAX_L,c or PCMAX_L as defined in subclause 6.2.5A

NOTE 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1


Table 6.6.2.1-2: In-band blocking

	CA configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer

(offset)
	MHz
	=-Foffset– FIoffset,case 1
&

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

≥+Foffset + FIoffset,case 2

	CA_8B
	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 -Foffset - FIoffset, case 1 and




b. the carrier frequency +Foffset + FIoffset, case 1
NOTE 3:
Foffset is the frequency offset from the center frequency of the CC being tested to the edge of aggregated channel bandwidth.
NOTE 4:
The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.


6.2.2.2
out-of-band blocking
For intra-band contiguous carrier aggreagations the downlink SCC(s) shall be configured at nominal channel spacing to the PCC. For FDD, the PCC shall be configured closest to the uplink band. All downlink carriers shall be active throughout the test. The uplink output power shall be set as specified in Table 6.6.2.2-1 with the uplink configuration set according to Table 7.3.1A-1 in TS 36.101 for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2 in TS 36.101. The UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 6.6.2.2-1 and Tables 6.6.2.2-2 being on either side of the aggregated signal.

Table 6.6.2.2-1: Out-of-band blocking parameters

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L,c or PCMAX_L as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.


Table 6.6.2.2-2: Out of band blocking

	CA configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_8B
	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


6.2.3
Other Receiver characteristics
CA_8B involves aggregating two downlink component carriers (CCs) with the maximum aggregation bandwidth not exceeding 20 MHz; a CA configuration of CA Bandwidth Class B.  The generic UE receiver requirements for CA Bandwidth Class B are addressed as apart of the work item for Release-12 intra-band contiguous CA in Band 27 (LTE_CA_C_B27) and are documented in the technical report for the work item, TR 36.833-1-27.

6.3
Consideration of 2UL operation for Japan

In Japan, CA_8B is possible as 15MHz of Band 8 frequency was allocated to single operator. However, protecting incumbent bands especially Band 18 and Band 19 are required and then some restrictions have been applied to single CC Band 8 UL operation [3]. This means that 2UL in Japan if introduced shall also comply with the protection requirements that could lead to new CA_NS values to be defined for CA_8B.
As explained in [3], current operational restrictions include limitations in CC positions and PUCCH over-provisioning. 2UL operation shall preserve these restrictions to guarantee underlying single CC operation but RB start/length could have some extra freedom when 2UL is configured with the new CA_NS. 
To evaluate the degree of pros and cons of 2UL, simulations were conducted [4] – [6]. Based on the results, it was found that:
1) PUCCH backoff is inevitable; PUCCH needs roughly 10dB backoff in 5MHz CC and 4-5dB backoff would be needed in 10MHz CC.
2) For non-contiguous allocations, fairly big (11 – 20dB) backoffs are required for RB allocations larger than current limits (32RB in 10MHz).
3) Due to the restrictions of current (1UL) PUCCH position, contiguous RB allocation does not offer RB allocations beyond the current limits. 
All in all, the benefit of 2UL is quite small though the penalties are rather pronounced. Therefore it was concluded that 2UL in CA_8B for Japan is not necessary to be supported and operation is limited to 1UL/2DL.
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