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Introduction
This contribution will discuss and propose frequency separation condition for non-contiguous operation for intra-band non-collocated CA.
Discussion
Power imbalance requirement for intra-band non-collocated CA requirement has been introduced in 38.101-1 subclause 7.10A which is mainly inherited from intra-band non-collocated EN-DC requirement from previous release. Meanwhile, there is a general condition in subclause 5.5A.2 clarifying that only intra-band non-contiguous requirement is applicable according to the WID scope [1]
------------------------------------------------------start of text from 38.101-1--------------------------------------------------------
Table 5.5A.2-1: NR CA configurations and bandwidth combination sets defined for intra-band non-contiguous CA
	NR CA Configuration
	Uplink CA Configurations or single uplink carrier5
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Maximum
Aggregated bandwidth
(MHz)
	Bandwidth combination set

	CA_n77(2A)6
	n773,4
CA_n77(2A)
	20, 40, 80, 100
	20, 40, 80, 100
	
	
	200
	0

	
	
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	
	
	200
	1

	
	
	See n77 channel bandwidths in Table 5.3.5-1 for each carrier
	
	
	200
	4 and 5

	CA_n78(2A)6
	CA_n78(2A)
	10, 20, 40, 50, 60, 80, 90, 100
	10, 20, 40, 50, 60, 80, 90, 100
	
	
	200
	0

	
	
	10, 20, 25, 30, 40, 50, 60, 80, 90, 100
	10, 20, 25, 30, 40, 50, 60, 80, 90, 100
	
	
	200
	1

	
	
	10, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	10, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	
	
	200
	2

	NOTE 6:	For a UE not indicating [intraBandNonColocatedCA-r18], the minimum requirements for intra-band non-contiguous CA apply when the maximum power spectral density imbalance between downlink carriers is within 6 dB. For a UE indicating [intraBandNonColocatedCA-r18], the power imbalance requirement defined in subclause 7.10A apply. For these UEs, the power spectral density imbalance condition also applies for these carriers when applicable intra-band non-contiguous NR CA configuration is a subset of a higher order NR CA configuration.
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--------------------------------------------------------------end of text-------------------------------------------------------------------

From the power imbalance requirement in subclause 7.10A of 38.101-1, Test Config# 1 and Test Config# 2 will be used for scenarios where the frequency separation between stronger CC center and the weaker CC channel edge is less than max (5/2*BWanother, 50MHz), which can be as small as one SCS. In the WID RP-221809, it is clarified that the motivation of this work is for the deployment, where “3 blocks in C-band were allocated at different time, which makes Tx antenna co-location cost-inefficient sometimes infeasible.”. Also, it is further defined that this WI is limited to CA/EN-DC for EN-DC/NR-CA for bands 42, n77/n78. Therefore, it is reasonable that the requirements should be specified for the target scenarios by taking the spectrum allocation into consideration. Too much generalizing the requirements to all cases including some unrealistic intra-band non-contiguous CA scenarios can unnecessarily complicate the implementation and discourage supporting this deployment scenarios from UE perspective. 

For example, the spectrum allocation has suggested a minimum the frequency separation between CCs. As shown in figure 2.1-1 as primarily considered in this WI, the minimum frequency separation for non-contiguous CA, which is defined as the center of BWanother relative to edge of BWwanted, could be at least 80MHz +BWanother/2 (between B2 and B3). Therefore, such limitation should be specified associated the corresponding requirements. For time being, if operators come up with new spectrum allocation which suggests a smaller frequency separation between CC. The corresponding spec can be updated accordingly. Otherwise, the two CCs theoretically can be apart as small as single subcarrier, e.g. 15kHz or 30kHz. Obviously, such unrealistic scenario should not be considered.
[image: ]
Figure 2-1 3.5GHz spectrum allocation in Japan
Observation: As shown in figure 2.1-1 as primarily considered in this WI, the minimum frequency separation for non-contiguous CA, which is defined as the center of BWanother relative to edge of BWwanted, should be at least 80MHz +BWanother/2 (between B2 and B3). Otherwise, the two CCs theoretically can be apart as small as a single subcarrier, e.g. 15kHz or 30kHz. Obviously, such unrealistic scenario should not be considered and can unnecessarily complicate the overall implementation.
Proposal 1: introduce a minimum frequency separation of 80MHz+BWanother/2  between 2 CCs as a side condition for the requirements specified in this WI.
Proposal 2: For time being, if operators come up with new spectrum allocation for bands 42, n77/n78, which suggests a smaller frequency separation between CCs. The corresponding spec can be updated accordingly.
Summary
This contribution presented our consideration on frequency separation for intra-band non-collocated CA. The following observation and proposal are concluded. A corresponding CR is also provided in [2].
Observation: As shown in figure 2.1-1 as primarily considered in this WI, the minimum frequency separation for non-contiguous CA, which is defined as the center of BWanother relative to edge of BWwanted, should be at least 80MHz +BWanother/2 (between B2 and B3). Otherwise, the two CCs theoretically can be apart as small as a single subcarrier, e.g. 15kHz or 30kHz. Obviously, such unrealistic scenario should not be considered and can unnecessarily complicate the overall implementation.
Proposal 1: introduce a minimum frequency separation of 80MHz+BWanother/2 between 2 CCs as a side condition for the requirements specified in this WI.
Proposal 2: For time being, if operators come up with new spectrum allocation for bands 42, n77/n78, which suggests a smaller frequency separation between CCs. The corresponding spec can be updated accordingly.
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Table 7.10A.2-1: Power imbalance parameters for intra-band non-contiguous CA

Test Carriers Rx Power in transmission channel g:;tt?;: :M
configurations bandwidth configuration (dBm) bandwidth BWoant dg
Wanted carrier REFSENS + 1 BWuwanted <
1 Another wanted Power of wanted carrier + 25 BYWanatser
carrier < max (5/2* BWanather,
Wanted carrier REFSENS + 1 S0MHz)
2 BWwanted >
Power of wanted carrier + 25 — BWanather.
Another wanted .
carrier 10*1og10(BWwanted /BWanother)
: REFSENS + 1
5 Wanted carrier NA > max (5/2* BW,
Another wanted Power of wanted carrier + 25 50MHz)
carrier
NOTE 1: The transmitter shall be set to 24dB below Pguax. L £ at the minimum uplink configuration specified in Table
7.3.2-3 with Pguax_ L ic as defined in clause 6.2A.4.
NOTE 2:

with 25 dB power imbalance.

NOTE 3:

BWuanted is the channel bandwidth of wanted carrier. B\Wanatner. is the channel bandwidth of another carrier

It's allowed to use one of test configurations to verify the RX power imbalance requirement for type 2 UE.
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