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1 Introduction
[bookmark: OLE_LINK6]In Rel-18, a new WID to support LTE intra-band CA_8B BCS1 was approved[1], where the 3MHz bandwidth is supported. The objectives are:
· Add a new BCS1 and specify specific RF requirements for band 8 intra-band contiguous CA, i.e. CA_8B including:
· Spectrum emission mask
· [bookmark: OLE_LINK7][bookmark: OLE_LINK14]Uplink configuration for reference sensitivity
The BCS1 bandwidth configurations for band 8 Intra band contiguous CA configurations are：
	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_8B
	CA_8B
	10
	3, 5
	
	
	
	15
	1

	
	
	3, 5
	10
	
	
	
	
	


[bookmark: OLE_LINK25]In this contributions, we give some discussions on the related UE RF requirements. 
2	Discussion
[bookmark: OLE_LINK28][bookmark: OLE_LINK66][bookmark: OLE_LINK23]Spectrum emission mask
In TS36.101 spec, the spectrum emission mask requirements for intra-band contiguous CA are defined relate to the aggregated channel bandwidth, i.e. different aggregated channel bandwidths have different SEM requirements.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Currently, only 5MHz and 10MHz channel bandwidth are supported for CA_8B_BCS0. For intra-band contiguous CA_8B_BCS1, the supported channel bandwidths are 3MHz, 5MHz and 10MHz. For 5MHz+10MHz configuration, the current SEM requirements of “25RB+50RB” can be reused, while for 3MHz+10MHz configuration, new SEM requirements for ‘15RB+50RB’ configuration should be defined, corresponding to the aggregated channel bandwidth equals to 12.85MHz.
[bookmark: OLE_LINK2]It is proposed the SEM requirements for ‘15RB+50RB’ configuration (i.e. 3MHz+10MHz) of the CA_n8B_BCS1 are defined as in the table 1.
Table 1: SEM requirement for ‘15RB+50RB’ configuration (i.e. 3MHz+10MHz) of the CA_n8B_BCS1
	[bookmark: OLE_LINK4][bookmark: OLE_LINK15][bookmark: _Hlk527634089]ΔfOOB
(MHz)
	15RB+50RB
(12.85MHz)
	25RB+25RB
(9.8MHz)
	25RB+50RB
(14.95 MHz)
	25RB+75RB
(19.8MHz)
	50RB+50RB
(19.9 MHz)
	Measurement bandwidth

	[bookmark: OLE_LINK3] 0-1
	-19
	-18
	-20
	-21
	-21
	30 kHz

	 1-5
	-10
	-10
	-10
	-10
	-10
	1 MHz

	[bookmark: OLE_LINK8] 5-9.8
	-13
	-13
	-13
	-13
	-13
	1 MHz

	 9.8-12.85
	-13
	-25
	-13
	-13
	-13
	1MHz

	 9.812.85-14.8
	-25
	-25
	-13
	-13
	-13
	1 MHz

	 14.8-14.95
	-25
	
	-13
	-13
	-13
	1 MHz

	 14.95-17.85
	-25
	
	-25
	-13
	-13
	1 MHz

	 17.8514.95-19.80
	
	
	-25
	-13
	-13
	1 MHz

	 19.80-19.90
	
	
	-25
	-25
	-13
	1 MHz

	 19.90-19.95
	
	
	-25
	-25
	-25
	1 MHz

	 19.95-24.80
	
	
	
	-25
	-25
	1 MHz

	 24.80-24.90
	
	
	
	
	-25
	1 MHz



[bookmark: OLE_LINK16]Uplink configuration for reference sensitivity
For the uplink configuration for intra-band contiguous CA REFSEN requirements are related to the PCC and SCC RB configuration, see below:
Table 7.3.1A-0h: Intra-band contiguous CA uplink configuration for reference sensitivity for Bandwidth Class B (extracted from 36.101 [2])
	[bookmark: OLE_LINK12]CA configuration / CC combination / NRB_agg / Duplex mode

	Uplink CA configuration
	25RB+25RB
	50RB+25RB
	50RB+50RB
	75RB+25RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_5B
	N/A
	N/A
	25
	0
	25
	0
	N/A
	N/A
	FDD

	[bookmark: OLE_LINK5]CA_8B
	N/A
	N/A
	25
	0
	25
	0
	N/A
	N/A
	FDD

	CA_66B
	25
	25
	50
	25
	50
	50
	75
	25
	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.



[bookmark: OLE_LINK13][bookmark: OLE_LINK20]The reasons for SCC=0 for CA_8B_BCS0 are mainly because the NRB number in UL configuration for single band B8 REFSEN requirements is 25RB for carrier wider than 5MHz. If more than 25RB is configured, then the UL spectral emission may spill into DL carrier to cause further desensitization due to a relatively small duplex distance of band B8 [3]. In addition, if RB are allocated to both PCC and SCC while total RB number is limited to 25RB, then the possible IMD issue should be considered, and ΔR value may need to be defined. 
[bookmark: OLE_LINK21]However, in current LTE specification, for CA_8B_BCS0, even for CA_5B, all of the RBs are configured to PCC, and 0RB is configured to SCC. Therefore, by using the same approaches, it is proposed the UL configurations for CA_8B_BCS1 is defined as:
	[bookmark: OLE_LINK19]CA configuration / CC combination / NRB_agg / Duplex mode

	Uplink CA configuration
	25RB+25RB
	50RB+15RB
	50RB+25RB
	50RB+50RB
	75RB+25RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_5B
	N/A
	N/A
	N/A
	N/A
	25
	0
	25
	0
	N/A
	N/A
	FDD

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

	CA_66B
	25
	25
	N/A
	N/A
	50
	25
	50
	50
	75
	25
	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.



MPR
[bookmark: OLE_LINK34][bookmark: OLE_LINK33]Except the above two RF requirements, the MPR requirement for UL CA_8B_BCS1 to support 3MHz+10MHz channel bandwidth configuration. 
In general, MPR values associated with the RB allocation should be derived from the evaluation approach. However, in terms of the TR 36.833-1-08 [4], when UL CA_8B_BCS0 was introduced, it share the same values with CA bandwidth Class C MPR where the baseline was single carrier MPR but once the allocation was spread into the second CC then one dB more MPR is allowed because single carrier properties of the transmission do no longer exist. Therefore, MPR requirement for UL CA_8B_BCS1 to support 3MHz+10MHz channel bandwidth configuration are proposed as:
	[bookmark: OLE_LINK31]Modulation
	CA bandwidth Class B and C / Smallest Component Carrier Transmission Bandwidth Configuration
	MPR (dB)

	
	15RB
	25 RB 
	50 RB 
	75 RB
	100 RB
	

	QPSK
	>4 and ≤ 50
	> 8 and ≤ 25
	[bookmark: OLE_LINK22]> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	>50
	> 25
	> 50
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 4
	[bookmark: OLE_LINK24]≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	>4 and ≤ 50
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	>50
	> 25
	> 50
	> 75
	> 100
	≤ 3

	64 QAM
	≤ 4 and allocation wholly contained within a single CC 
	[bookmark: OLE_LINK29]≤ 8 and allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 4 or allocation extends across two CC's 
	[bookmark: OLE_LINK30]> 8 or allocation extends across two CC's 
	> 12 or allocation extends across two CC's 
	> 16 or allocation extends across two CC's
	> 18 or allocation extends across two CC's
	≤ 3

	256 QAM
	≥ 1
	≤ 5



3 Conclusion
In this contribution, we give some discussions on the RF requirements for LTE intra-band contiguous CA_B8_BCS1, where 3MHz, 5MHz and 10MHz channel bandwidths are supported.
[bookmark: OLE_LINK18]According to the objectives, there are two requirements should be re-visited, i.e. SEM and UL configuration for reference sensitivity.
The possible channel bandwidth configurations for CA_B8_BCS1 are 3MHz+10MHz and 5MHz+10MHz. For the latter one, the requirements have already been defined. Therefore, only the requirements for 3MHz+10MHz should be defined.
The proposals are:
Spectrum emission mask
[bookmark: OLE_LINK17]Proposal 1: To define the spectrum emission mask for 15RB+50RB (i.e. 3MHz+10MHz) as follow

	ΔfOOB
(MHz)
	15RB+50RB
(12.85MHz)
	25RB+25RB
(9.8MHz)
	25RB+50RB
(14.95 MHz)
	25RB+75RB
(19.8MHz)
	50RB+50RB
(19.9 MHz)
	Measurement bandwidth

	 0-1
	-19
	-18
	-20
	-21
	-21
	30 kHz

	 1-5
	-10
	-10
	-10
	-10
	-10
	1 MHz

	 5-9.8
	-13
	-13
	-13
	-13
	-13
	1 MHz

	 9.8-12.85
	-13
	-25
	-13
	-13
	-13
	1MHz

	 9.812.85-14.8
	-25
	-25
	-13
	-13
	-13
	1 MHz

	 14.8-14.95
	-25
	
	-13
	-13
	-13
	1 MHz

	 14.95-17.85
	-25
	
	-25
	-13
	-13
	1 MHz

	 17.8514.95-19.80
	
	
	-25
	-13
	-13
	1 MHz

	 19.80-19.90
	
	
	-25
	-25
	-13
	1 MHz

	 19.90-19.95
	
	
	-25
	-25
	-25
	1 MHz

	 19.95-24.80
	
	
	
	-25
	-25
	1 MHz

	 24.80-24.90
	
	
	
	
	-25
	1 MHz



Uplink configuration for reference sensitivity
Proposal 2: To define the UL configuration for reference sensitivity for 15RB+50RB (i.e. 3MHz+10MHz) as follow

	CA configuration / CC combination / NRB_agg / Duplex mode

	Uplink CA configuration
	25RB+25RB
	50RB+15RB
	50RB+25RB
	50RB+50RB
	75RB+25RB
	Duplex Mode

	
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	

	CA_5B
	N/A
	N/A
	N/A
	N/A
	25
	0
	25
	0
	N/A
	N/A
	FDD

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

	CA_66B
	25
	25
	N/A
	N/A
	50
	25
	50
	50
	75
	25
	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.



Proposal 3: To define the MPR requirements for 15RB+50RB (i.e. 3MHz+10MHz) as follow

	Modulation
	CA bandwidth Class B and C / Smallest Component Carrier Transmission Bandwidth Configuration
	MPR (dB)

	
	15RB
	25 RB 
	50 RB 
	75 RB
	100 RB
	

	QPSK
	>4 and ≤ 50
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	>50
	> 25
	> 50
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	>4 and ≤ 50
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	>50
	> 25
	> 50
	> 75
	> 100
	≤ 3

	64 QAM
	≤ 4 and allocation wholly contained within a single CC 
	≤ 8 and allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 4 or allocation extends across two CC's 
	> 8 or allocation extends across two CC's 
	> 12 or allocation extends across two CC's 
	> 16 or allocation extends across two CC's
	> 18 or allocation extends across two CC's
	≤ 3

	256 QAM
	≥ 1
	≤ 5
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