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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The CA NS mapping issue has been well discussed in the past few meetings with WFs agreed, and backgrounds/histories checked. 

In RAN4#104-e meeting, the below WF [1] approved, which generally gives to candidate solutions for the CA NS mapping, one is to change RAN4 spec with some mapping descriptions, the other is to introduce new signalling IE for the CA_NS values in RAN2.

	<Way forward/Agreement>: 
· There has been no consensus on option 1 or option 2 in RAN4.  The WF is therefore to continue discussion between these options at RAN4 #104-bis-e.
Option 1: The additionalSpectrumEmission associated with PCC applies for NS, CA_NS, and CA_NC_NS.  RAN4 specification update needed.
Option 2: The additionalSpectrumEmission associated with configuration/activation of the SCC applies (analogous to LTE with a separate parameter) for CA_NS and CA_NC_NS.  RAN2 specification update needed.
· Provide a solution at RAN4 #104-bis-e generally as well as specifically Band n77 signaling according to the selected option and the RAN2 agreement.  



The in the following RAN4#104bis-e meeting, serval papers with different approaches were discussed, and preference were shown, then approved the WF [2] below.

	<Way forward 1>: 
CA_NS_XX and CA_NC_NS_XX in RAN4 spec are associated with specific RF requirements
· A-SEM and A-MPR requirements
FFS whether to keep them in RAN4’s spec and FFS on solutions for the issue.



Generally, there are two issues to be solved, one is how to indicate the CA AMPR, and the other is how to map RAN2 signalling to RAN4 NS values. This paper will discuss on these aspects.
2 Discussion
2.1 How to indicate CA AMPR
It was common understanding that the current CA_NS and CA_NC_NS are associated with specific ASEM/AMPR requirements. And regarding how to indicate these CA AMPRs, there were different views which can be seen in the below moderator summary [3]:
· Option 1: Using current approach that different CA_NS and CA_NC_NS to indicate them
· Option 2: Reuse the single CC NS to indicate these requirements

	Moderator summary:
There are still different preferences in whether to keep CA_NS/CA_NC_NS, but it is clear that in current spec the MPR/AMPR defined for intra-band CA is different from single band and is associated with CA_NS/CA_NC_NS. 
Meanwhile, it is also commented that specific MPR/AMPR for intra-band CA can also be indicated via single CC NS which makes the CA_NS/CA_NC_NS is not necessary.



Observation 1:   There are two different approaches to indicate the AMPR/ASEM under CA:
· Option 1: Dedicated CA_NS and CA_NC_NS to indicate them
· Option 2: Reuse the single CC NS to indicate these requirements

Regarding the Option 2, it means the CA_NS and CA_NC_NS will be removed, and only keep the single CC NS values. Then the single NS values will be associated with different AMPRs (single CC AMPR and CA contiguous/NC AMPR). 

Take band n41 as an example, currently there are three NS labels in the spec, if we remove current CA_NS_04 and CA_NC_NS_04, then the NS_04 will map to below three different AMPRs. This can be done with some clarifications in the spec. For example:
· CA_NS_04 can be replaced by “When NS_04 indicated in additionalSpectrumEmission IE is under contiguous UL CA”, 
· CA_NC_NS_04 can be replaced by “When NS_04 indicated in additionalSpectrumEmission IE is under non-contiguous UL CA”.

Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label x
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_04
	6.5A.2.3.1.1
6.5A.3.3.1.1
	CA_n41
	Table 5.5A.1-1
	6.2A.3.1.1.1
	6.2A.3.1.1.1

	Note x: When NS label indicated in additionalSpectrumEmission IE is under contiguous UL CA configuration



Table 6.2A.3.1.2-1: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA
	CA Network Signalling valuex
	Requirements (clause)
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	A-MPR [dB]
(clause)

	CA_NC_NS_04
	6.5A.2.3.2.1
6.5A.3.3.2.1
	CA_n41(2A)
	6.2A.3.1.2.1

	Note x: When NS label indicated in additionalSpectrumEmission IE is under non-contiguous UL CA configuration



Though this approach is not that straight forward, it is still doable to map one NS value to three different AMPRs.

Observation 2:   To map one NS value to three different AMPRs, clarification wording can be applied:
· “CA_NS_XX” can be replaced by NS_XX with clarification “When NS_XX indicated in additionalSpectrumEmission IE is under contiguous UL CA”; 
· “CA_NC_NS_XX” can be replaced by NS_XX with clarification “When NS_XX indicated in additionalSpectrumEmission IE is under non-contiguous UL CA”.

Therefore, these two approaches both can be used to indicate AMPRs under single CC and CA.
2.2 How to map RAN2 IE to RAN4 NS
Currently there is only one IE in RAN2 to indicate the additional spectrum emission requirements, i.e. additionalSpectrumEmission and it is specified in the single CC case, but it clarifies that same value is indicated for all UL CCs in the same band.
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For the approach of removing the CA_NS and CA_NC_NS, there is no problem, since the additionalSpectrumEmission is clear to map to the single CC NS. And the mapping between RAN2 spec and RAN4 spec is clear. When UE is under UL CA configuration, it is up to UE to further do the mapping of this single CC NS to the CA AMPR/ASEM requirements.

Observation 3:   For the approach of removing the CA_NS and CA_NC_NS, the additionalSpectrumEmission is mapped to the single CC NS. When UE is under UL CA configuration, it is up to UE to further do the mapping of this single CC NS to the CA AMPR/ASEM requirements.

For the approach of keeping the CA_NS and CA_NC_NS, then how to associate them to the single IE in RAN2 needs to be clarified either in RAN2 or in RAN4. If clarify in RAN4 spec, then one example is as below changes.
Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label x
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_04
	6.5A.2.3.1.1
6.5A.3.3.1.1
	CA_n41
	Table 5.5A.1-1
	6.2A.3.1.1.1
	6.2A.3.1.1.1

	[bookmark: _Hlk118748773]Note x: The CA_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under contiguous UL CA



Table 6.2A.3.1.2-1: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA
	CA Network Signalling valuex
	Requirements (clause)
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	A-MPR [dB]
(clause)

	CA_NC_NS_04
	6.5A.2.3.2.1
6.5A.3.3.2.1
	CA_n41(2A)
	6.2A.3.1.2.1

	[bookmark: _Hlk118748784]Note x: The CA_NC_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under non-contiguous UL CA




Observation 4:   To map one IE to three different NS labels, clarification wording can be applied:
· For contiguous UL CA:
· Note x: The CA_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under contiguous UL CA
· For non-contiguous UL CA:
· Note x: The CA_NC_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under non-contiguous UL CA

Regarding RAN2 spec changes, it is in principle up to RAN2 decision, once RAN4 agree on the solutions in RAN4 then can inform RAN2 about the changes and possible updating of the signaling descriptions.

[bookmark: _Hlk118749766]In summary, both keep the CA_NS and CA_NC_NS approach, and the removing CA_NS and CA_NC_NS approach are doable. And RAN4 can discuss further down selections.

Observation 5:   Both keep the CA_NS and CA_NC_NS approach, and the removing CA_NS and CA_NC_NS approach are doable.


Proposal 1:         If keep the CA_NS and CA_NC_NS then clarify the relation to additionalSpectrumEmission IE in RAN4 spec (and potential RAN2 spec). Example is as below:
· For contiguous UL CA:
· Note x: The CA_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under contiguous UL CA
· For non-contiguous UL CA:
· Note x: The CA_NC_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under non-contiguous UL CA

Proposal 2:         If remove the CA_NS and CA_NC_NS then clarify the mapping of CA AMPR/ASEM to single CC NS in RAN4 spec. Example is as below:
· “CA_NS_XX” can be replaced by NS_XX with clarification “When NS_XX indicated in additionalSpectrumEmission IE is under contiguous UL CA configuration”; 
· “CA_NC_NS_XX” can be replaced by NS_XX with clarification “When NS_XX indicated in additionalSpectrumEmission IE is under non-contiguous UL CA configuration”.
3 Conclusion
In this paper we discussed the two candidate approaches from RAN4 spec requirement definition point of view, and also from the mapping between RAN2 additionalSpectrumEmission IE and RAN4 NS/CA_NS/CA_NC_NS point of view. And got following observations and proposals.

Observation 1:   There are two different approaches to indicate the AMPR/ASEM under CA:
· Option 1: Dedicated CA_NS and CA_NC_NS to indicate them
· Option 2: Reuse the single CC NS to indicate these requirements

Observation 2:   To map one NS value to three different AMPRs, clarification wording can be applied:
· “CA_NS_XX” can be replaced by NS_XX with clarification “When NS_XX indicated in additionalSpectrumEmission IE is under contiguous UL CA”; 
· “CA_NC_NS_XX” can be replaced by NS_XX with clarification “When NS_XX indicated in additionalSpectrumEmission IE is under non-contiguous UL CA”.

Observation 3:   For the approach of removing the CA_NS and CA_NC_NS, the additionalSpectrumEmission is mapped to the single CC NS. When UE is under UL CA configuration, it is up to UE to further do the mapping of this single CC NS to the CA AMPR/ASEM requirements.

Observation 4:   To map one IE to three different NS labels, clarification wording can be applied:
· For contiguous UL CA:
· Note x: The CA_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under contiguous UL CA
· For non-contiguous UL CA:
· Note x: The CA_NC_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under non-contiguous UL CA

Observation 5:   Both keep the CA_NS and CA_NC_NS approach, and the removing CA_NS and CA_NC_NS approach are doable.

Proposal 1:         If keep the CA_NS and CA_NC_NS then clarify the relation to additionalSpectrumEmission IE in RAN4 spec (and potential RAN2 spec). Example is as below:
Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label x
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_04
	6.5A.2.3.1.1
6.5A.3.3.1.1
	CA_n41
	Table 5.5A.1-1
	6.2A.3.1.1.1
	6.2A.3.1.1.1

	Note x: The CA_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under contiguous UL CA



Table 6.2A.3.1.2-1: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA
	CA Network Signalling valuex
	Requirements (clause)
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	A-MPR [dB]
(clause)

	CA_NC_NS_04
	6.5A.2.3.2.1
6.5A.3.3.2.1
	CA_n41(2A)
	6.2A.3.1.2.1

	Note x: The CA_NC_NS_XX is applied when the NS_XX is indicated in additionalSpectrumEmission IE under non-contiguous UL CA



Proposal 2:         If remove the CA_NS and CA_NC_NS then clarify the mapping of CA AMPR/ASEM to single CC NS in RAN4 spec. Example is as below:
Table 6.2A.3.1.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label x
	Requirements (clause)
	NR CA Band
	Aggregated channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	CA_NS_04
	6.5A.2.3.1.1
6.5A.3.3.1.1
	CA_n41
	Table 5.5A.1-1
	6.2A.3.1.1.1
	6.2A.3.1.1.1

	Note x: When NS label indicated in additionalSpectrumEmission IE is under contiguous UL CA configuration



Table 6.2A.3.1.2-1: Additional Maximum Power Reduction (A-MPR) for intra-band non-contiguous CA
	CA Network Signalling valuex
	Requirements (clause)
	Uplink CA Configuration
	A-MPR for sub-blocks in order of increasing uplink carrier frequency

	
	
	
	A-MPR [dB]
(clause)

	CA_NC_NS_04
	6.5A.2.3.2.1
6.5A.3.3.2.1
	CA_n41(2A)
	6.2A.3.1.2.1

	Note x: When NS label indicated in additionalSpectrumEmission IE is under non-contiguous UL CA configuration
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or at least one Uplink carrier, the network may configure either NS_55/NS_57 or NS_01 for these uplink carriers, and NS_01 for the remaining uplink carrier(s) of band n77.
The additionalSpectrumEmission is applicable for all uplink carriers of the same band with UL configured.





