

	
[bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52]3GPP TSG RAN WG4 Meeting #110		 R4-2402308
Athens, GR, 26 Feb – 01 Mar, 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.872
	CR
	0005
	rev
	
	Current version:
	18.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	[bookmark: OLE_LINK25]CR for FE architecture correction for ULCA n5-n8

	
	

	Source to WG:
	MediaTek Inc.

	Source to TSG:
	R4

	
	

	Work item code:
	[bookmark: OLE_LINK26]FS_NR_sub1GHz_combo_enh
	
	Date:
	2024-02-19

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	In the sub-clause 5.1.1 UE RF architecture when using dedicated filter approach, it only consider partial band filters on primary Rx paths but diversity Rx path still use full band filter that n5 difersity Rx LNA may still blocked by uplink in n8 due to no rejection on aggressor.
So the diversity Rx shall be using same dedicate n5r filters to avoid n5 DRx LNA blocked by n8 uplink.

	
	

	Summary of change:
	Correction for diversity Rx architecture in Figure 5.1.1-5 and Figure 5.1.1-7

	
	

	Consequences if not approved:
	Diversity Rx would be blocked by UL CA configuration due to there’s n8 uplink which blocks n5 Rx LNA where full band DRx filter does not provide rejection

	
	

	Clauses affected:
	5.2A.2.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ...

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


===================Start of 1st changes=================
[bookmark: _Toc109047238][bookmark: _Toc37251223][bookmark: _Toc61372624][bookmark: _Toc36107464][bookmark: _Toc29802722][bookmark: _Toc61367241][bookmark: _Toc29802097][bookmark: _Toc75466983][bookmark: _Toc84413423][bookmark: _Toc84404814][bookmark: _Toc69083977][bookmark: _Toc83580305][bookmark: _Toc45888002][bookmark: _Toc76717995][bookmark: _Toc29801673][bookmark: _Toc76509005][bookmark: _Toc45888601][bookmark: _Toc68230564][bookmark: _Toc129096970][bookmark: _Toc130385483][bookmark: _Toc130387274][bookmark: _Toc130388762][bookmark: _Toc137570133][bookmark: _Toc145514152][bookmark: _Toc146628283][bookmark: _Toc153130147]5.1.1	UE RF architecture assumption
The following UE RF architectures can be assumed in the future meetings’ analysis for CA_n5-n8: 2 antenna, 3 antenna. The antenna number is the total number of antennas to support Main UL/DL and diversity DL for all bands.
Due to the frequency range overlap between n5 DL and n8 UL, one possibility to enable CA_n5-n8 operation with 2-antenna implementation is to allow non-simultaneous Rx/Tx between n5 DL and n8 UL or single UL in n5 only to avoid n5 REFSENS impact due to n8 UL transmission. With that the filter isolation between n5 DL and n8 UL would no longer be needed and a triplexer can be used to provide the semi-full-duplex carrier aggregation to a single antenna in the main path, as is shown in Figure 5.1.1-1. On the other hand, since the triplexer center band range is over 5% bandwidth ratio (band range divided by center frequency) and the frequency gap between center band and n8 DL is only 10 MHz which may pose design challenge on achieving acceptable filter isolation and insertion loss, the feasibility of a single triplexer for CA_n5-n8 needs to be studied.
[image: ]

[image: ]
Figure 5.1.1-1 Possible CA_n5-n8 UE architecture and operation diagram for semi-full-duplex CA
Another architecture variant with 2-antenna implementation is to move n8 UL to the diversity path as is shown in Figure 5.1.1-2 which may potentially ease the triplexer design in the main TRx path owing to the narrower middle band range and wider frequency separation between n5 DL and n8 DL. The filter design challenge however would be shifted to the diversity TRx path duplexer due to the wider band range to cover n5 DL and n8 UL. 
[image: ]
Figure 5.1.1-2 Possible CA_n5-n8 UE architecture based on 2-antenna implementation
For the 3-antenna implementation, the two of the three antenna are used in the main path to aggregate the n5 and n8 signals over the air, as shown in Figure 5.1.1-3. As n5 and n8 signals do not need to be combined through a multiplexer, there is no additional insertion loss in both n5 and n8 main signal paths as compared to single-band implementation.
Having two antenna in the main signal path not only avoids the more complicated multiplexer implementation and the associated additional insertion losses, but also allows narrower frequency coverage for each of the two antenna as compared to single-antenna implementation which can be up to 348 MHz (from n105 to n8) to support all the sub-1GHz bands above 600 MHz as defined in 3GPP. On the other hand, the additional antenna cannot be added without occupying more phone space. Therefore, the feasibility on placing more than two low-band antenna in a smartphone needs to be investigated with the concern of the expected narrower bandwidth and regressed radiating performance due to the limitation in form factor.
[image: ]
Figure 5.1.1-3 CA_n5-n8 UE architecture based on the 3-antenna implementation
Despite the 3-antenna implementation can help reduce n8 UL interfering n5 DL via antenna isolation which however is far from sufficient even under the restricted frequency ranges for CA operation where n8 UL does not overlap with n5 DL. Therefore, semi-full-duplex operation with non-simultaneous Rx/Tx between n5 DL and n8 UL as diagramed in Figure 5.1.1-1 is still required for the CA combination.
In consideration of the operation frequency ranges restriction for this specific band combination as is shown below,
-	n5r: UL 824 - 835 MHz; DL 869 - 880 MHz
-	n8r: UL 904 - 915 MHz; DL 949 - 960 MHz 

[image: ]
Figure 5.1.1-4 CA_n5-n8 restricted spectrum range
Dedicated filter implementation may be considered to potentially enable 2UL/2DL simultaneous operation. Due to the frequency range restriction on the dedicated filters, additional full-band duplexers for either or both n5 and n8 would be required in order to support the single-band full-band operation. Figure 5.1.1-5 and Figure 5.1.1-6 show the architecture diagrams with dedicated quadplexer in main TRx path based on 2-antenna implementation where the former uses both partial ranges for n5 and n8 in the quadplexer and the latter uses partial range only for n8 UL in the quadplexer.
[image: ]
[image: ]
Figure 5.1.1-5 CA_n5-n8 architecture with dedicated quadplexer using partial ranges in both n5 and n8

[image: ]

Figure 5.1.1-6 CA_n5-n8 architecture with dedicated quadplexer using partial range in n8 UL only
Figure 5.1.1-7 and Figure 5.1.1-8 show the architecture diagrams with dedicated duplexers for both n5 and n8 and n8 UL only respectively in main TRx path based on 3-antenna implementation. 
Dedicated filter based on specific frequency range restriction for operation bands usually is not a common practice in UE implementation as it adds additional cost and area to the devices.

[image: ]
[image: ]
Figure 5.1.1-7 CA_n5-n8 architecture using dedicated duplexers with partial ranges in both n5 and n8

[image: ]

Figure 5.1.1-8 CA_n5-n8 architecture using dedicated duplexers with partial range in n8 UL only
[image: ]
Figure 5.1.1-9 CA_n5-n8 architecture using dedicated triplexers with partial range in n8 and n5
In the architecture of Figure 5.1.1-9, dedicated triplexers are used. In this architecture, UL’s are transmitted from different antennas, which may help in optimizing the TRP for each of the UL’s resulting in better coverage.
===================End of 1st changes=================
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