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1. Introduction
Supported channel bandwidth and intra-band carrier aggregation supported currently limit deployment options of N48 and potentially lead underutilized N48 spectrum. We propose to discuss and agree an approach to lift such restriction. 
2. Uplink Channel Bandwidth in N48
N48 CBRS spectrum is expected widely used in providing broadband coverage in rural areas, industrial applications and urban hotspot scenarios. To support minimum required peak data rate of downlink/uplink of 100 Mbps respectively, minimum 80 MHz bandwidth supports is a must. CBRS spectrum has total of 150 MHz bandwidth available, where 38.101 [1] Clause 5.3.5 restricts uplink channel bandwidth to 40 MHz in N48 as follows: 


Table 5.3.5-1 Channel bandwidths for each NR band
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	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as a downlink SCell part of CA configuration.
NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 25 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 715.5-720.5 MHz or 730.5-735.5 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 8:	This UE channel bandwidth is applicable only to uplink.
NOTE 9:	Void.
NOTE 10:	For this band, UE channel bandwidths which are applicable to sidelink operation are specified in Table 5.3E.1-1.
NOTE 11:	Not all frequency positions of 5 MHz carriers are possible due limitations of the SSB position relative to the 5 MHz channels. 5 MHz channels with Fc such that 2499+N*1.2 ≤Fc<2499.3+N*1.2MHz for 0≤N<157 are not compatible with SSB positions and cannot be used for 5 MHz n41.
NOTE 12:	This UE channel Bandwidth is optional for uplink in this release of the specification.



Decisions had been made partly due to a restriction of PAL contiguous channel bandwidth assignment up to 40 MHz, however, a base station (e.g., CBRS device) can be allocated up to 150 MHz via PAL/GAA. Often, more than 40 MHz contiguous spectrum allocation is doable. When the base station is allocated with more than 40 MHz, based on current RAN4 restriction, operator may allocate intra-band contiguous CA where a PCell operates DL/UL operation with a channel bandwidth <= 40 MHz and a SCell operates only DL operation, or simply operates a single carrier as a DL only SCell. 
To mitigate coexistence among different CBRS channels, CBRS alliance [2] recommend/mandate consortium members to align TDD DL/UL configurations and mandate two TDD DL/UL configurations for coexistence as shown in Figure 1. 
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Figure 1. Mandatory TDD configuration by CBRS alliance[2]
In both configurations, uplink portion is around 25% and 45% depending on the configuration. For example, when base station (CBSD) acquires 40 MHz PAL and 30 MHz GAA, the base station may use the 30 MHz GAA spectrum as downlink only SCell where only 75% and 55%, in time based on TDD configuration, are used, and 25% or 45% of resources are not utilized by any CBSD device as the channel cannot be allocated to other CBSD devices. This reduces efficiency of the CBRS spectrum significantly and also does not meet the required channel bandwidth of the operator. 

Such restrictions should be removed and uplink channel BW of 50 – 100 MHz should be specified in N48. 

Proposal 1: Approve Rel-19 basket WID including N48 to support a single carrier BW for uplink between 50 – 100 MHz. 

3. Intra-band CA for N48
Given uplink channel bandwidth limitation, currently intra-band contiguous and non-contiguous CA combinations in N48 are limited to 2 DL + 1 UL (up to 40 MHz) or 2 DL + 2 UL (up to 20 MHz in each carrier, and aggregated BW is 40 MHz) for contiguous CA and 2 DL + 1 UL (up to 40 MHz) for non-contiguous CA as shown in Table 5.5A.1-1 of 38.101-1. 

Table 5.5A.1-1: NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA 

	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
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	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set
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Increase uplink bandwidth on N48 should allow more intra-band CA combinations, and we propose adding new combinations in intra-band contiguous/non-contiguous CA for N48, where a few examples are shown as follows:
· Add CH BW of {50, 60} in first carrier bandwidth for bandwidth combination sets 1 in CA_n48B
· Add CH BW of {50, 60, 70, 80, 90} in first carrier bandwidth for bandwidth combination sets 2 in CA_n48B
· Add CH BW of {50, 60, 70, 80, 90, 100} in first carrier bandwidth and {40, 50, 60, 70} in second carrier bandwidth for bandwidth combination sets 0 in CA_n48C
Table 1 captures suggested additions: 
Table 1. Intra-band contiguous CA combination for N48
	CA_n48B
	CA_n48B
	5
	15, 20
	
	
	
	40
	0

	
	
	10, 15, 20
	10, 15, 20
	
	
	
	
	

	
	
	15, 20
	15, 20
	
	
	
	
	

	
	-
	10
	50, 60, 80, 90
	
	
	
	100
	1

	
	
	15, 20
	40, 50, 60, 80
	
	
	
	
	

	
	
	40, 50, 60
	40, 50, 60
	
	
	
	
	

	
	-
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90
	
	
	
	100
	2

	
	-
	See n48 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	100
	4 and 5

	CA_n48C
	-
	10
	100
	
	
	
	140
	0

	
	
	15
	90, 100
	
	
	
	
	

	
	
	20
	90, 100
	
	
	
	
	

	
	
	40, 50, 60, 70, 80, 90, 100
	40, 50, 60, 70, 80, 90, 100
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	-
	10, 15, 20, 30, 40
	70, 80, 90, 100
	
	
	
	140
	1

	
	-
	See n48 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	140
	4 and 5





Proposal 2: Specify additional intra-band CA combinations on N48 based on new UL channel bandwidth. 

4. Conclusion
We propose the followings: 

Proposal 1: Approve Rel-19 WID to specify requirements to support a single carrier BW for uplink between 50 – 100 MHz. 

Proposal 2: Specify additional intra-band CA combinations on N48 based on new UL channel bandwidth. 
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Table 2: Mandatory NR-TDD UL/DL Configurations for the CBRSA CxG
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Figure 1: NR-TDD Subframe ‘F’ Symbol Pattern for the CBRSA CxG
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