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1. Introduction
In RAN#95-e meeting, a new WI is approved which focused on non-collocated EN-DC/NR-CA deployment scenario, while further revised in RAN#97 as [1], the detailed background of non-collocated deployment was provided in [2].
During RAN4#104-bis-e meeting, the UE architecture and the RF requirements for Type-2 intra-band NR-CA non-collocated deployment had been confirmed [3]. Meanwhile, UE architecture for Type-3a/b and Type-4a/b had also been confirmed and the corresponding requirements are FFS [4]. In addition, we also provided some analysis on the frequency separation along with the architectures for collocated and non-collocated deployment [5].
Particularly, in this paper, we further discuss the frequency separation assumption for the work (limited to CA/EN-DC for bands 42, n77/n78) under this WI.
2. Discussion
In last meeting, we made some initial analysis on the frequency separation limitation of UE along with the different architectures for both collocated and non-collocated deployment under this WI (work is limited to CA/EN-DC for bands 42, n77/n78), companies show interest hence moderator KDDI insert the “Frequency separation between 2cc” column into final architecture table for further discussion, reproduce as below.
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Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	Frequency
Separation
between 2cc
	NRCA/ENDC
	power
imbalance
	comment

	1
	1
	4
shared
	4
shared
	4
shared
	4Rx
	≤ X MHz
	NRCA,ENDC
	6dB
full range
	Baseline architecture (i.e. legacy architecture)

	
	2
	
	
	
	4Rx
	
	
	
	

	2
	1
	2
	4
total
	2
	2
	2Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	
	

	3a
	1
	4
shared
	4
	4
	4Rx
	No limitation or ≤ X MHz
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding RF split after 2 LNAs + 1BB/Rx 
=> common AGC on LNA => 25dB only for some range

	
	2
	
	2
	2
	2Rx
	
	
	
	

	3b
	1
	4
shared
	4
	4
	4Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding RF split after 2 LNAs + 1BB/Rx 
=> common AGC on LNA => 25dB only for some range

	
	2
	
	4
	4
	4Rx
	
	
	
	

	4a
	1
	4
	6
total
	4
	4
	4Rx
	No limitation or ≤ X MHz
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	2
	
	2
	2
	2Rx
	
	
	
	

	4b
	1
	4
	8
total
	4
	4
	4Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	
	



As following we further analyse UL Fs and DL Fs separately.
1) UL Fs
In terms of non-contiguous intra-band UL CA, IE intraBandFreqSeparationUL-AggBW-GapBW-r16 was introduced in 38.306 to allow UE to indicate the frequency separation class to NW, the benefit is that NW could avoid configuring the Fs larger than the UE’ capability, correspondingly Table 5.3A.5-2 was introduced in 38.101-1, reproduce as below. Take 2-CC case CA_n77(2A) as example, 1Lo+1PA architecture generally is able to achieve frequency separation class I (100MHz) and class II (200MHz); 2Lo+2PA architecture is able to achieve any frequency separation, that is no frequency separation limitation imposed on 2Lo+2PA architecture. In addition, 600MHz for class III was selected with the assumption that no operator’s holding spectrum on ＞3.3GHz licensed band exceeding 600MHz, hence essentially class III corresponds to no frequency separation limitation. 

	intraBandFreqSeparationUL-AggBW-GapBW-r16
Indicates the UL frequency separation class between lower edge of lowest CC and upper edge of highest CC of Intra-band UL non-contiguous CA, i.e. including both the aggregated bandwidth and the gap bandwidth. 3 frequency separation classes are introduced and the values are as follow:

-	class I: Non-contiguous CA separation class ≤ 100MHz
-	class II: 100MHz < Non-contiguous CA separation class≤ 200MHz
-	class III: 200MHz < Non-contiguous CA separation class <600MHz
	BC
	No
	N/A
	FR1 only



Table 5.3A.5-2: NR intra-band non-contiguous UL CA frequency separation classes
	[bookmark: OLE_LINK36]NR NC UL CA frequency separation class
	Maximum allowed frequency separation

	I
	100 MHz

	II
	200 MHz

	III
	[600MHz]



In terms of non-contiguous inter-band EN-DC with overlapping bands, take 2-CC case DC_42_n77 as example, dual UL has not been defined yet.
2) DL Fs
Usually there would be no limitation on DL frequency separation since single LNA is always full-band supported.
With above consideration, it is suggested to replace the “Frequency separation between 2cc” column with a general assumption text that the frequency separation assumption is ≤ 600MHz under this WI (work is limited to CA/EN-DC for bands 42, n77/n78)
Proposal 1: It is suggested to replace the “Frequency separation between 2cc” column with a general text (note to architecture table) that the assumption for frequency separation is ≤ 600MHz under this WI (work is limited to CA/EN-DC for bands 42, n77/n78)
In addition, it is identified that the description for intraBandFreqSeparationUL-AggBW-GapBW-r16 in Ts 38.306 is not fully aligned with the latest RAN4 spec. The background is, indeed originally in RAN4#96-e RAN4 agreed the CR [6] with the following table:
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]



However, in RAN4#97-e meeting there is a proposal [7] from Apple to change the table as below, and the corresponding CR [8] was agreed in RAN4#98-e meeting to revise the FR1 UL NC CA frequency separation class definition in Table 5.3A.5-2 (38.101-1) from specifying a frequency range to only defining the upper limits, as well as to add text to clarify the frequency separation class specified in Table 5.3A.5-2 can be indicated when the signalling is absent for dualPA-Architecture IE. The consideration is that in the original table, it might be confused that if a UE support class II (100~200), whether it is able to support (20~100) or not. However, it appears that we didn't inform RAN2 this change at that time, so RAN2 is still using the table with ~100, 100~200, 200~600.
Table 5.3A.5-2: NR intra-band non-contiguous UL CA frequency separation classes
	NR NC UL CA frequency separation class
	Maximum allowed frequency separationfrequency separation

	I
	20 MHz ≤ BWChannel_NC_CA ≤ 100 MHz

	II
	100 MHz < BWChannel_NC_CA ≤ 200 MHz

	III
	200MHz<BWChannel_NC_CA≤ [600 MHz]



Furthermore, in the description for class III of intraBandFreqSeparationUL-AggBW-GapBW-r16, “=” 600MHz is not included, while “=” 600MHz is desirable for the spectrum allocation of Japanese operators, 
[image: ]
With above consideration, it is suggested to send Ls to RAN2 to inform the RAN4 change on Table 5.3A.5-2 of 38.101-1, as well as adding “=” 600MHz for frequency separation class III from Rel-16.
[bookmark: _GoBack]Proposal 2: It is suggested to send Ls to RAN2 to inform the RAN4 change on frequency separation class definition, as well as to add “=600MHz” for frequency separation class III for intraBandFreqSeparationUL-AggBW-GapBW-r16 in TS 38.306 from Rel-16 if there is no NBC issue.
3. Conclusion
Proposal 1: It is suggested to replace the “Frequency separation between 2cc” column with a general text (note to architecture table) that the assumption for frequency separation is ≤ 600MHz under this WI (work is limited to CA/EN-DC for bands 42, n77/n78)
Proposal 2: It is suggested to send Ls to RAN2 to inform the RAN4 change on frequency separation class definition, as well as to add “=600MHz” for frequency separation class III for intraBandFreqSeparationUL-AggBW-GapBW-r16 in TS 38.306 from Rel-16 if there is no NBC issue.
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