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1	Introduction
For n5-n28 2UL CA configuration, some agreements were captured in the WF[1], where:
Issue 3-1: Whether the requirements for 1UL CA_n5-n28 can be reused for 2UL CA_n5-n28
 Agreements: Revisit the 2UL cross band MSD compared with 1UL CA in next meeting.
Issue 3-2: Whether both 2 antenna and 3 antenna should be allowed for the requirement analysis
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 3-3: RF parameters for requirements analysis
Agreements: Companies are encouraged to provide the RF parameters when the feasibility study is conducted.
Issue 3-4: Other observations and proposals 
Agreements: Companies are encouraged to provide the MSD analysis for CA_n5-n28 considering the already specified 1UL CA_n5-n28 and DC_28-n5.
- Architecture assumption and multiplexer isolation performance needs to be clarified
The details discussions can be found in the moderator’s summary in [2]. Besides the above agreements, the TP was also approved, in which the existing requirements in the specification were included.
One of the question raised by the companies was that the architecture assumption and multiplexer isolation performance needs to be clarified for the 1UL CA_n5-n28.
In this contributions, we give some information/discussion about the 1UL CA n5-n28 RF requirements in the specification.
2	Discussion
[bookmark: OLE_LINK66][bookmark: OLE_LINK28][bookmark: OLE_LINK23]NR 1UL/2DL CA_n5-n28
NR 1UL/2DL CA_n5-n28 was discussed and approved by the TP [4] without companion discussion paper, and later it was introduced in the specification via basket WID big CR in the same meeting. However, we can not derive the architecture assumption from the approved TP. It is not odd for this situation since there were less of TPs include the architecture assumption information.
In terms of the TP [4], it could be found that:
- The TIB,c and RIB are reused derived from corresponding LTE CA_5-28;
- The cross band isolation MSD requirements are based on DC_28_n5, but not reused from DC_28_n5.
In addition, the cross band isolation MSD requirements were updated in [5] to remove the n28 frequency restrictions.
[bookmark: OLE_LINK5]TIB,c and RIB,c values for defined NR 1UL/2DL CA_n5-n28 in the specification were:
Table 1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0.5

	
	n28
	0.5


Table 2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0



LTE 1UL/2DL CA_5-28
[bookmark: OLE_LINK1]To look into more details, there is a need to dig out some information related to LTE 1UL/2DL CA_5-28. The NR 1UL/2DL CA_n5-n28 was discussed and approved by the TP [6] without companion discussion paper, and it was captured in the TR36.715-02-01. However, we can not derive the architecture assumption from the approved TP to define the TIB,c and RIB requirements. Meanwhile, it shall be noted that there were no cross band isolation MSD requirements (a.k.a close proximity MSD requirements for LTE FDD-FDD inter-band CA) defined for LTE 1UL/2DL CA_5-28, which is different with NR 1UL/2DL CA_n5-n28.
TIB,c and RIB,c values for defined LTE 1UL/2DL CA_5-28 in the specification were:
Table 3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_5A-28A
	5
	0.5

	
	28
	0.5


Table 4: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_5A-28A
	5
	0

	
	28
	0



Observation 1. The TIB,c and RIB,c of NR CA_n5-n28 are reused from LTE CA_5-28, and the cross band isolation MSD was only defined for NR CA_n5-n28.
ENDC 28-n5
Last, we recall some discussions for ENDC 28_n5. ENDC 28_n5 was discussed and approved by the TP [7] without companion discussion paper either, and it was captured in the TR36.716-11-11. However, we can not derive the architecture assumption from the approved TP to define the TIB,c and RIB requirements. 
In terms of the TP [7], it could be found that:
- Cross band isolation values for ENDC DC_28_n5 are derived from LTE combination CA_18A-28A.
However, the approaches between NR and LTE are different since MSD approach was adopted in NR. So later the Cross band isolation values were updated in [8] to compliance the NR format.
TIB,c and RIB,c values for defined ENDC DC_28_n5 in the specification were:
Table 5: ΔTIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_28_n5
	28
	0.5

	
	n5
	0.5


Table 6: ΔRIB,c
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	ΔRIB,c [dB]

	DC_28_n5
	28
	0

	
	n5
	0



LTE CA_18A-28A
[bookmark: OLE_LINK2]To further dig out some information, we trace the history for the LTE CA_18A-28A briefly. LTE CA_18-28 is a separated WID. In terms of the TR 36.851: ‘Given that CA_B18-B28 is low-low band combination, appropriate UE architecture would be quadplexer basis. ’. Actually, the RF architecture for LTE CA_18-28 was approved in [9], where quadplexer was used to define the related requirements for LTE CA_18-28 implementation, i.e. 2 antenna implementation (total number of antennas) for LTE CA_18-28.
It shall be noted that both 1UL and 2UL CA are supported for LTE CA_18-28, and there are no separation TIB,c and RIB,c values defined for 1UL and 2UL CA.
TIB,c and RIB,c values for defined LTE CA_18-28 in the specification were:
Table 7: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_18A-28A
	18
	0.5

	
	28
	0.5


Table 8: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_18A-28A
	18
	0

	
	28
	0



Observation 2. Quadplexer was used to define the related requirements for LTE CA_18-28
Observation 3. The TIB,c and RIB,c of ENDC DC_28_n5 are reused from LTE CA_18-28, and the cross band isolation MSD was only defined for DC_28_n5.
By comparing with the TIB,c and RIB,c values for NR CA_n5-n28, LTE CA_18-28, DC_28_n5 and LTE CA_18-28, it can be found that they are totally the same.
Observation 4. Same TIB,c and RIB,c values for NR CA_n5-n28, LTE CA_18-28, DC_28_n5 and LTE CA_18-28.
Therefore, based on the above, we can deduce that the RF requirement of NR CA_n5-n28 defined in the R17 spec were derived from quadplexer, i.e. 2 antenna implementation (total number of antennas). In addition, due to same TIB,c and RIB,c values for NR CA_n5-n28 and DC_28_n5, so same TIB,c and RIB,c values shall also be applied for NR CA_n5-n28 supporting 2UL CA.
Observation 5. The RF requirement of NR CA_n5-n28 defined in the R17 spec were derived from quadplexer, i.e. 2 antenna implementation. 
Proposal 1. The existing TIB,c and RIB,c defined for 1UL/2DL CA_n5-n28 in the TS38.101-1 can be applied to 2UL/2DL CA_n5-n28.
In terms of the WF, both 2 and 3 antenna architectures will be analyzed in the study item. For 3 antenna architectures, in our understanding, it should be that one for n5 main UL/DL and one for n28 main UL/DL, and the left one is for n5&n28 diversity DL. Therefore, the TIB,c and RIB,c values for 3 antenna architectures is proposed to 0dB due to no common RF component to combine n5 main UL/DL and n28 main UL/DL, which is different with 2 antenna architectures.
Proposal 2. The TIB,c and RIB,c defined for CA_n5-n28 using 3 antenna architectures are proposed to:
Table 9: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


Table 10: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0



3 Conclusion
In this contribution, we give some further discussions on the RF requirements for CA_n5-n8.
The conclusions are summarized below:
Observation 1. The TIB,c and RIB,c of NR CA_n5-n28 are reused from LTE CA_5-28, and the cross band isolation MSD was only defined for NR CA_n5-n28.
Observation 2. Quadplexer was used to define the related requirements for LTE CA_18-28
Observation 3. The TIB,c and RIB,c of ENDC DC_28_n5 are reused from LTE CA_18-28, and the cross band isolation MSD was only defined for DC_28_n5.
Observation 4. Same TIB,c and RIB,c values for NR CA_n5-n28, LTE CA_18-28, DC_28_n5 and LTE CA_18-28.
Observation 5. The RF requirement of NR CA_n5-n28 defined in the R17 spec were derived from quadplexer, i.e. 2 antenna implementation. 
Proposal 1. The existing TIB,c and RIB,c defined for 1UL/2DL CA_n5-n28 in the TS38.101-1 can be applied to 2UL/2DL CA_n5-n28.
Proposal 2. The TIB,c and RIB,c defined for CA_n5-n28 using 3 antenna architectures are proposed to:
Table 9: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


Table 10: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Based on the above, a TP to TR38.872 are included in the Annex part.
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5	Annex
[bookmark: specNumber]	<TP to TR38.872>
[bookmark: _Toc117256649]5.2.2.4	∆TIB,c and ∆RIB,c values
For CA_n5-n28 with 2 antenna implementation, the TIB,c and RIB,c values which has been specified in TS 38.101-1.
For CA_n5-n28 with 3 antenna implementation, the TIB,c and RIB,c values are specified below.
Table 5.2.2.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0


Table 5.2.2.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5A-n28A
	n5
	0

	
	n28
	0
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