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1 Introduction
FR1 separation class is defined as below:
Table 5.3A.5-2: NR non-contiguous CA frequency separation classes

	NR NC CA frequency separation class
	frequency separation

	I
	20 MHz ≤ BWChannel_NC_CA ≤ 100 MHz

	II
	100 MHz < BWChannel_NC_CA ≤ 200 MHz

	III
	200MHz<BWChannel_NC_CA≤ [600MHz]


In the last meeting, there is discussion on how to define the maximum separation for each class.
This paper provides further proposal on FR1 NC CA separation class. 
2 Discussion
2.1 Current signaling for intra-band UL CA

Separation class for FR1 NC CA is the max frequency span UE can support including both aggregated bandwidth and gap between CCs. Two options are provided on its definition:

· Option 1 is adopted in the current spec:

	NR NC CA frequency separation class
	frequency separation

	I
	20 MHz ≤ BWChannel_NC_CA ≤ 100 MHz

	II
	100 MHz < BWChannel_NC_CA ≤ 200 MHz

	III
	200MHz<BWChannel_NC_CA≤ [600MHz]


In [1], it is argued option 1 may introduce misunderstanding: for UE indicate classII, gNB may think UE can not support separation <100MHz. 

· Option 2, 

	NR NC CA frequency separation class
	Maximum allowed frequency separation

	I
	100 MHz

	II
	200 MHz

	III
	[600 MHz]


Actually, option2 has been raised in the beginning of Rel-16 discussion, however there is also argument that “if UE signals class III with meaning of ≤600MHz&2PA and class II with meaning of ≤200MHz&1PA, then how many PA is needed when the CA configuration is 200MHz? And what is the max MIMO layer UE can support?”
From the above options, we found the key problem is: PA architecture for intra-band CA is also indicated per band combination. Each separation class UE can support is also related to PA architecture. 

For example, with option 2 definition on separation class:

UE indicates class III i.e. <=600MHz and 2PA architecture, and also indicates <=200MHz&1PA. Actually UE could support 200MHz CA configuration with 1PA or 2PA architecture, but if 2PA is adopted for CA, UL MIMO=2 layer cannot be supported. So it is unclear.

If we take option 1 definition:

UE indicates class III i.e. <=600MHz >200MHz and 2PA architecture, and also indicates <=200MHz >100MHz and 1PA, it is clearly UE support 200MHz CA configuration with 1PA architecture, and 600MHz configuration with 2PA. with this definition, UE need to report each PA architecture for supported separation class. 

Based on the above analysis, we think option 1 is more reasonable.

However, there is another option to convey UE capability clearly:

Report separation class UE can support for each RF chain/PA. With this approach, option 2 is enough.
For example, UE indicate 2PA architecture for one Band combination, UE indicates separation class for each PA: {class II for PA1, class II for PA2}, then it is clearly for gNB side that the CA configuration UE can support. If the frequency span of CA configuration is less than the supported separation of one PA, UE support the CA configuration with 1PA. Otherwise, UE use 2PA to support the CA configuration.

Proposal 1: we provide 2 options on separation class definition:

Option 1: keep separation class definition in current TS 38.101-1 5.3A.5.

Option 2: Report separation class UE can support for each RF chain/PA, and separation class is defined as in [1] .
3 Conclusion

In this contribution we discussed on the open issues on intra-band CA UE capability, according to the analysis, we have the following proposals: 
Proposal 1: we provide 2 options on separation class definition:

Option 1: keep separation class definition in current TS 38.101-1 5.3A.5.

Option 2: Report separation class UE can support for each RF chain/PA, and separation class is defined as in [1] .
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