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Introduction
Analysis and proposals on UL CA_n26(2A) are provided in this paper.
Considerations
WF
The following WF was agreed for CA_n26(2A) [1]:
Issue 1-1:  Baseline RF architecture
· Assume dual PA architecture only.

Issue 1-2: Current MPR applicability for UL CA_n26(2A)
· Current 2PA MPR requirements can apply for UL CA_n26(2A)

Issue 1-3: NS_12/ 13/ 14/ 15, NS_100 applicability for UL CA_n26(2A)
· The following idea is the guideline for the discussion in next meeting.
· Define the CA NC NS_12/13/14/15/100 with relaxed values for AMPR
UE is allowed to apply any backoff to meet emission requirements
Issue 1-4: Coexistence requirements with neighboring bands
· Companies are encouraged to study how to meet this requirement for UL NC CA.
· Max Channel BW per CC for this BCS is 15MHz

Issue 1-5: MSD test points and value
· The general approach/framework for 2UL/2DL FDD NC CA MSD will be discussed.
· The format in the following table can be considered as a starting point.
	CA configuration
	PCC/SCC Bandwidth
(MHz)
	PCC UL Fc (MHz)
	SCC UL Fc (MHz)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC DL Fc (MHz)
	SCC DL Fc (MHz)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n26(2A)
	5/5
	816.5 
	839
	12 (RBSTART = [0])
	12(RBSTART = [3])
	861.5 
	884
	TBD
	TBD
	FDD


· The following principles can be considered and further discussed for the MSD requirement.
· Channel allocation is 5MHz+5MHz
· 15kHz SCS
· Total of equally distributed RB is equivalent to the 10MHz UL configuration
· PCC DL channel overlaps with the lowest order IMD product of the two CCs
RB start of each CC can be adjusted to better center the IMD product.
Discussion
In this contribution, we address UE CO-existence and MSD.
Issue 1-4: Co-existence
n26 must protect several band in close proximity, as highlighted below.
[image: ]
Frequency range 703…799 and 799…803 are the most challenging ones. The IMD’s at PA’s outputs are very high, and both ranges are subject to IMD3, and range 703…799 is subject to IMD5/7/9 in addition.
MPR for Intra-band contiguous CA with Dual-PA capability ensures UE to meet -30dBm/1MHz emission limit without RF filter help. In theory then 20dB filter attenuation at 799MHz and 10dB at 803MHz would ensure compliancy. The MPR allowance is 9…15dBm.
However, there are multiple of issues to be analysed. One is that the -30dBm/1MHz begins only at CC BW+5 MHz offset from CC edge. So for instance case where 10/15MHz CC is as lower edge of n26, the -30dBm/1MHz begins only at 799/794MHz respectively which means that we cannot rely MPR guarantees -30dBm/1MHz attenuation up to 799MHz or to 803MHz. 
In CA_n26A-n28A and related work the n26 filter attenuation at 803MHz was discussed, with a pretty diverse set of assumptions which is completely natural as implementations are different. However, RAN4 should not assume minimum RF filter attenuation used in CA_n26A-n28A combination to be directly applicable in CA_n26(2A). 
Due to lack of time, it was not possible to provide a comprehensive set of measurements. However, looking back into some other cases in the past, one could estimate the worst case IMD3 at PA output without MPR to be somewhere around [-5…-15]dBm. Which means RF filter and MPR together must provide 30…45dB help. When 9dB MPR is applied, the IMD should go down quite a bit but the exact value range is hard to evaluate accurately enough. The usual ballpark of 15dB/25dB attenuation at 803/799 that n26 needs to have to meet the emission limits
Observation 1: The MPR allowance for any RB configuration within CA_n26(2A) is between 9….15dB as per existing specifications, meaning at least 9dB power back-off is applied to any RB allocation combination
Observation 2: Existing MPR for Intra-band contiguous CA with Dual-PA capability cannot be assumed to always offer -30dBm/1MHz up to 799MHz or 803MHz without RF filter help
Observation 3: It is a tedious task to evaluate the required RF filter attenuation and MPR to meet the UE Co-existence
Issue 1-5: MSD 
We used the conventional 3GPP assumptions for the TX for the PA calibration.
· 20 MHz 100RB DFT-s-OFDM 
· 30dBc ACLR
· 4dB Post-PA loss
· Image -28dB
· LO -28dBc
· CIM3 -60dBc
· CIM5 -70dBc

The parameters and MSD results are shown below. Please note that due to lack of time and some other issues, we only measured CW tones and calculated the respective IP3 and IP5 levels which we then applied to FW and RV IMD calculations for modulated signals. 5dB margin was added to both IP3 and IP5 to address various uncertainties, and the numbers must be in [] until further verification.
[image: ]
[bookmark: _Hlk149910182] Proposal 2: MSD’s evaluated for PCC and SCC can be initially considered for CA_n26(2A) MSD.
	CA configuration
	PCC/SCC Bandwidth
(MHz)
	PCC UL Fc (MHz)
	SCC UL Fc (MHz)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC DL Fc (MHz)
	SCC DL Fc (MHz)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n26(2A)
	5/5
	816.5 
	839
	12 (RBSTART = [0])
	12(RBSTART = [3])
	861.5 
	884
	[36.0]
	[20.3]
	FDD



Overall, CA_n26(2A) is so complex combination, that it is not possible to complete the work in RAN4#109. More measurements are needed to verify the MSD and the UE Co-existence.
Observation 4: CA_n26(2A) cannot be completed in RAN4#109 as more measurements are needed to verify the MSD and the UE Co-existence
Conclusion
Further considerations were provided for UL CA_n26(2A)
Observation 1: The MPR allowance for any RB configuration within CA_n26(2A) is between 9….15dB as per existing specifications, meaning at least 9dB power back-off is applied to any RB allocation combination
Observation 2: Existing MPR for Intra-band contiguous CA with Dual-PA capability cannot be assumed to always offer -30dBm/1MHz up to 799MHz or 803MHz without RF filter help
Observation 3: It is a tedious task to evaluate the required RF filter attenuation and MPR to meet the UE Co-existence
Proposal 1: MSD’s evaluated for PCC and SCC can be initially considered for CA_n26(2A) MSD.
	CA configuration
	PCC/SCC Bandwidth
(MHz)
	PCC UL Fc (MHz)
	SCC UL Fc (MHz)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC DL Fc (MHz)
	SCC DL Fc (MHz)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n26(2A)
	5/5
	816.5 
	839
	12 (RBSTART = [0])
	12(RBSTART = [3])
	861.5 
	884
	[36.0]
	[20.3]
	FDD



Observation 4: CA_n26(2A) cannot be completed in RAN4#109 as more measurements are needed to verify the MSD and the UE Co-existence
Reference
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CA  configuration  PCC/SCC  Bandwidth   (MHz)  PCC  UL Fc  (MHz)  SCC  UL Fc  (MHz)  UL PCC  alloc ation   (L CRB )  UL SCC  allocation   (L CRB )  PCC DL  Fc (MHz)  SCC DL  Fc (MHz)  PCC  ΔR IBC   (dB)  SCC  ΔR IBC   (dB)  Duplex  mode  

CA_n26(2A)  5/5  816.5   839  12   (RB START   =  [0] )  12 (RB START   =  [3] )  861.5   884  TBD  TBD  FDD  

   The   following principles can be considered and  further   discussed for the MSD requirement.  

