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1 Background information

The following agreements were made during RAN4#104bis-e:

Issue 2-1: Whether 2 antenna architecture is down selected for the requirements study

Issue 2-2: Which architecture is based for the UE RF requirement if two architectures are allowed?

GTW Agreement:

· Both 2 and 3 antenna architectures will be analysed in the study item

· It will be decided in WI phase which one of two UE architectures will be used to specify the requirements.

Issue 2-3: RF parameters for requirements analysis

· Proposals

The following parameters are needed for the feasibility study:
· n5 Tx filter attenuation at n8 Rx frequency range
· n5 Rx filter attenuation level at n8 Tx frequency range

· n8 Tx filter attenuation at n5 Rx frequency range
· n8 Rx filter attenuation level at n5 Tx frequency range

· antenna ISO

· RF front end loss

· Agreements

· Companies are encouraged to provide the RF parameters when the feasibility study is conducted.

· The parameters are not limited to above.

Issue 2-4: Whether the filter can be dedicated, based on the restricted frequency range.

· Proposals
· Option 1: Yes

· Option 2: No

· Agreements

· Both single band filter and dedicated filter can be used in the study.

Issue 2-5: Possible solutions for CA_n5-n8

· Proposals

· Option 1: n8 Tx restricted RBs

· Option 2: n8 TX power reduction

· Option 3: non-simultaneous Rx/Tx between n5 DL and n8 UL

· Option 4: restrict to n5 UL only for 1UL/2DL NR CA_n5-n8

· Agreements

· All of the solutions can be candidates at current stage. The detail solution for the corresponding RF architecture can be analyzed and discussed in future meetings.

· The above solutions are for full filters of n5/n8.

Issue 2-6: IMD for 2UL CA_n5-n8

· Proposals
· Option 1: No need to define the IMD MSD requirement for UL CA_n5-n8 considering the frequency ranges restriction of n5 and n8.

· Agreements

· No need to define the IMD MSD requirement for UL CA_n5-n8 considering the frequency ranges restriction of n5 and n8.

· MSD due to n5 DL and n8 UL overlapping is further studied in both 1UL and 2UL cases.

· This does not prevent from agreeing on any solutions given in Issue 2-5.

2 RF architectures
2.1 Baseline RF architecture
Way forward: 

Full n5 and n8 RF filters are agreed as a baseline.
Note: This agreement does not preclude analysis using dedicated RF filters to be captured in the TR. This agreement does not preclude considering dedicated RF filters as discussed in section 7.
2.2 Information to be captured in TR with each RF architecture
Way forward: 

Each RF architecture captured in TR should have an assessment on MSD, potential antenna challenges and RF filter challenges 

3 Number of antennas to be used for deriving requirements
It was agreed in previous meeting that the decision on if 2 or 3 antenna RF architecture is used to specify requirements would be made only in WI phase. While this agreement certainly offers the flexibility, the work is not converging. It is suggested to make further agreements here.

Way forward:

Two-antenna architecture is agreed to be used as baseline.
Three-antenna architecture can be also analysed.  

4 Overlap of n5 DL and n8 UL with baseline RF architecture
There have been multiple contributions and a lot of discussion on how to manage the overlap between n5 DL and n8 UL when full band n5 and n8 RF filters are used. This topic is essential to be solved to finalise the SI. We need to converge the work, so concrete options are proposed as WF

Way forward:

Companies to propose which of the methods is used to manage the overlap of n5 DL and n8 UL

· Option 1: Restricting UL support to n5 UL only

· Option 2: 2UL but Non-concurrent operation between n5 DL and n8 UL

· NOTE: Check if this kind of configuration is allowed according to current RAN2 specifications
5 Baseline RF architecture for deriving the requirements

The work seems to be converging towards either architectures supporting n5 UL only in CA_n5-n8 or architectures supporting 2UL but non-concurrent operation of n5 DL and n8 UL. For both of these high-level alternatives there are a few different RF architecture options. 

The following architectures have been discussed:

Two antenna:

[image: image1.emf]@t

@t,

Main TRx

_\
—

I

Diversity Rx

N\
,_I

sPnT sPnT sPnT |;lnT
[\/ N\ [\ [\
N> #7 Y'Y
n5 V 4 n5 n8
n5
824 835 849 880 904 915
nb UL nb DL n8 UL n8 DL l_l
869 880 894 925 949 960
824 835 849 880 904 915
nd UL nb DL l§'18UL L n8 DL l_l
869 880 854 925 949 960









sPnT sPnT

n8

Diversity Rx

n5

sPnT sPnT

Main TRx

n5

n5 n8

n8

@t

1

@t

2

880

915

925 960

n8 UL n8 DL n5 DL

894 869

849 824

n5 UL

904

880

835

949

880

915

925 960

n8 UL n8 DL n5 DL

894 869

849 824

n5 UL

904 880

835

949


[image: image2.png]+ Quad-plexer is the “natural” upgrade from current architecture,
+one UL antenna
+ Dual triplexer approach easier, smaller BW/antenna but two UL antennas
- n8 UL on separate antenna for other LBLB combinations
! Both do not work with full band n8 UL and n5 DL as filters load each over in the
overlapped part => n8 UL needs a dedicated switch to be removed
--- n8 UL can still block n5 DL on top of huge MSD
= n8 UL needs a dedicated switch to be removed and no n8 UL
= Alternatively, an additional restricted band n8 UL filter would be needed
EVEN IF n8 UL IS NOT USED IN BOTH 1UL AND 2UL CONFIGURATIONS, A
DEDICATED HARDWARE IS NEEDED COMPARED TO SINGLE BAND

Main n5

Y

Main n5 Div n5/n28

v Y

n28 n5
DL DL

+ Easier triple duplexer approach and n28 dual duplexer, Smaller BW/antenna

- Two UL antennas, three LB antennas

-n8 UL and n5 DL filters still loading each other via the 10dB antenna coupling

--- n8 UL can still block n5 DL on top of huge MSD

= n8 UL needs a dedicated switch to be removed and no n8 UL

= Alternatively, an additional restricted band n8 UL filter would be needed
THREE ANTENNA DOES NOT SOLVE THE n8 UL ISSUE BETTER THAN 2 ANTENNA





[image: image3.emf]n5 TX n5 RX n8 RX n5 RX n8 RX


[image: image4.emf]n5 TX n5 RX+n8TX n8 RX

SP2T

n5 TX n5 RX n8 RX


Three antenna:
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Way forward:

Companies to propose which RF architecture is used derive requirements

NOTE: Requirements are not specified during the SI

6 MSD/ΔTIB/ΔRIB evaluations

While no requirements are to be specified during SI phase, it is still beneficial to collect companies evaluations on different architectures.

Way forward:

Companies to provide evaluations on the architectures illustrated in section 5 and in section 7:
· CA_n5-n8 with n5 UL only: 

· n8 Cross-band MSD

· ΔTIB/ΔRIB
· REFSENS impact due to the loading of the overlapping n8 UL and n5 DL, if applicable in the architecture  

· CA_n5-n8 with 2UL and non-concurrent n8 UL and n5DL: 

· n8 Cross-band MSD for 1UL and 2UL

· NOTE: For 2UL there is no IMD, but still if 1UL Cross-band MSD is >0dB, then also respective 2UL cross-band MSD may be >0dB

· ΔTIB/ΔRIB
· CA_n5-n8 with concurrent 2UL/2DL using dedicated RF filtering 

· Cross-band MSD for 1UL and 2UL

NOTE: For 2UL there is no IMD, but still if 1UL Cross-band MSD is >0dB, then also respective 2UL cross-band MSD may be >0dB

· ΔTIB/ΔRIB
Usage of dedicated RF filters

This topic is very important to be captured properly in the TR, with the purpose to support 2UL 2DL concurrent operation. A clear distinction between full band n5 and n8 RF filters and dedicated RF filters must be made, and the conditions under which requirements could be specified using dedicated RF filters must be clarified.

6.1 Information to be captured in TR 

Way forward:

RF architectures using dedicated filters can be captured in TR, but they shall not be mixed with RF architectures using full band n5 and n8 RF filters

Each RF architecture captured in TR should have an assessment on MSD, potential antenna challenges and RF filter challenges
The following RF architectures have been discussed:

NOTE: nX and nY mean the restricted frequency ranges in table below.

	
	UL
	DL

	Frequency x (800MHz)
	824MHz - 835MHz
	869MHz - 880MHz

	Frequency y (900MHz)
	904MHz - 915MHz
	949MHz - 960MHz
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Three antenna:
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6.2 Conditions for using dedicated RF filters in specifying requirements

Way forward: 

Study the conditions under which requirements could be specified using dedicated RF filters

· Option 1: New bands would be required

· Option 2: New bands would not be required

· Option 3: Other 

