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[bookmark: OLE_LINK25]1 Introduction
A new WI for intra-band non-collocated ENDC/NRCA was approved in RAN#95-e meeting. In RAN4#106 meeting, it was concluded that the demodulation requirement needs to be discussed[1].
	< Issue 3-2-3: With the assumption MRTD＞CP, discuss the RF requirement/performance for 25dB power imbalance (including the relaxation＜25dB) for type3a/3b based on companies’ input. >
Way Forward: 
· Continue further discussion and introduce sub-AI for simulation in the next meeting.


[bookmark: OLE_LINK33] In this contribution, we give some initial discussion on the demodulation aspects.
2	Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK41][bookmark: OLE_LINK66][bookmark: OLE_LINK23]2.1 Type 2 UE
In the RF session, the Type 2 architecture was reached as below
	UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	2
	1
	2
	4
total
	2
	2
	2Rx
	NRCA
ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	


[bookmark: _GoBack]As independent RF chains with 2Rx for each CC are used for n77(2A)/n78(2A), data carried on one CC is not to be affected by the other one.
2.2 Type 3a/3b UE
In the RF session, the Type 3a/3b architecture was reached as below.
	[bookmark: _Hlk116987019]UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	3a
	1
	4
shared
	4
	4
	4Rx
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after 2 LNAs out of 4 => common AGC on LNA => 25dB partial range

	
	2
	
	2
	2
	2Rx
	
	
	

	3b
	1
	4
shared
	4
	4
	4Rx
	NRCA
ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after all 4 LNAs => common AGC on LNA => 25dB partial range

	
	2
	
	4
	4
	4Rx
	
	
	


As discussed in the RF session, the Rx timing difference will affect the performance for Type 3a/3b UE. The figure below shows the case with Rx timing difference > CP duration.
[image: ]
Figure 1, Diagram of 2 CC2 with Rx timing difference for non-collocated Intra-Band EN-DC NR-CA
If the Rx timing difference between the two CCs is larger than the CP duration, and if the power imbalance is quite large(e.g., 25dB), the performance will be degraded.
To define the demodulation requirement for non-collocated Intra-Band EN-DC NR-CA, the following factors need to be considered.
· Necessity of performance evaluation
· Unified LNA settings
· Rx timing difference 
· Characterizing the distorted signal
With regard to the necessity, Rx timing difference is still under discussion, such as the assumption of RTD< CP duration or MRTD>CP duration. If the Rx timing difference is within the CP duration, it is expected that the performance is not degraded significantly. Even if the larger Rx timing difference has impact on performance, the impact is negligible if two CCs are used to continuously transmit for a UE which is depicted in figure 2.
[image: ]
Figure 2, Diagram of 2 CCs with Rx timing difference for non-collocated Intra-Band EN-DC NR-CA
As depicted in the above figure, the 2 CCs are used to transmit to a UE in continuous OFDM symbol, the power difference will only put impact on the first OFDM symbol as the subsequent OFDM timing will not incur AGC adjustment. In other words, only the start OFDM symbol may be distorted in a continuous CA transmission.
Observation 1. In a continuous CA/DC transmission the impact due to Rx timing difference and power imbalance only occurs on the first overlapped OFDM symbol.
With regard to the LNA setting, it is reasonable to align the LNA setting for performance evaluation. For example, if the common LNA with larger amplifying parameter set and does not change AGC parameter when the second CC arrives the performance of second CC with larger power may be affected. If the common LNA with smaller amplifying parameter set and does not change AGC parameter when the second CC arrives the performance of CC with smaller power may be affected. If AGC parameter changes when another CC with high power arrives later, the performance of the first arrived CC will be degraded.
Observation 2. Different LNA settings have different effects on each carrier.
With regard to Rx timing difference, Whether MRTD > CP is supported or RTD < CP is supported is still under discussion. For the case of MRTD > CP, the AGC switch may happen in the useful part of the signal, the performance of one CC will be impacted. If RTD < CP is assumed for Type 3a/3b, AGC switching will occur within the CP, which has a relatively small impact on the demodulation performance of each CC of the UE.  
Observation 3. Different Rx timing difference assumptions which is still under discussion also have different effects on UE's demodulation performance.


[bookmark: OLE_LINK11][bookmark: OLE_LINK28]
3 Conclusion
In this contribution, we give some discussions for inter-band ENDC and intra-band non-contiguous NR CA type 3 UE. 
The conclusions are:
Observation 1. In a continuous CA/DC transmission the impact due to Rx timing difference and power imbalance only occurs on the first overlapped OFDM symbol.
Observation 2. Different LNA settings have different effects on each carrier.
Observation 3. Different Rx timing difference assumptions which is still under discussion also have different effects on UE's demodulation performance.
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