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1. Introduction
In multi-TA, how to signaling UE’s multi-TA capability is still open. In this contribution, we will discuss about it according to the information provided from RAN4 LS [1].
2. Discussion
In RAN4’s LS, some points are given about multi-TA capability, which are listed as below:
1) Multi-TA capability is per bandcombination;

2) In intra-band contiguous and non-contiguous CA, more than one TAG can be supported;
3) In inter-band CA, more than two band aggregation case should be considered, and per band per TAG is not always supported;
4) In inter-band and intra-band combined CA, based on 2), whether multi-TA supported within each band would be different for each band.
Since RAN4 only tells us that multi-TA supported in intra-band CA, but how many TAGs can be supported in this case is not clear. Considering the UE’s RF related capability is band specific, ant two TAGs are sufficient for one band, hence, we propose RAN2 to confirm the max TAG number supported in one band is two. 
If more than 2 TAGs supported in one band needs to be considered, it is hardly for RAN2 to design the signaling. The only way is that RAN4 gives the TAGcombination table and RRC signaling indicates the supported index, similar as the usage of supportedBandwidthCombinationSet.
Proposal 1: RAN2 is proposed to confirm that at most two TAGs are supported in one band.

Based on the confirmation of proposal1, multi-TA capability signaling is given in detail for each case. 
Case 1) Inter-band CA

Since three or more band aggregated cases should be considered, and per band per TAG is not always supported, UE should explicitly indicate which bands can belong to which TAGs. 
For example of three bands aggregated together (band X,Y and Z), UE should indicate the multi-TA capability amongst three bands in detail, e.g. (X,Y)&(Z), (Y,Z)&(X), (X,Z)&(Y), (X)&(Y)&(Z). The signaling is given as below.  

SupportedBandCombinationExt-v11xy ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParametersExt-v11xy 
BandCombinationParametersExt-v11xy ::= SEQUENCE {


supportedTAGCombination-r11

SupportedTAGCombination-r11

}

SupportedTAGCombination-r11 ::= SEQUENCE (SIZE (1..maxTAGComb-r10)) OF TAGCombinationParameters-r11 

TAGCombinationParameters-r11 ::= SEQUENCE (SIZE (1..maxTAG-r11)) OF TAGParameters-r11
TAGParameters-r11 ::= SEQUENCE (SIZE (1..maxBand-r11)) OF TAGBandParameters-r11
TAGBandParameters-r11::= SEQUENCE {

BandInfo





BIT STRING(SIZE (64))
}
In this example, the signaling can be set and explained as the table below.

Table-1

	BandCombination
	maxTAGComb
	maxTAG
	maxBand
	BandInfo

	#1 (X,Y,Z)
	5
	1
	3
	X,Y,Z 

	
	
	2
	2
	X,Y

	
	
	
	1
	Z

	
	
	2
	2
	Y,Z

	
	
	
	1
	X

	
	
	2
	2
	X,Z

	
	
	
	1
	Y

	
	
	3
	1
	X

	
	
	
	1
	Y

	
	
	
	1
	Z


Case 2) Intra-band CA

There are two sub-case, contiguous and non-contiguous case. 
For contiguous CA, there is only one BandParameters in the bandcombination, and CA-BandwidthClass-r10 is used to indicate the contiguous CA. Since the signaling should indicate intra-band and inter-band case together, the signaling for inter-band CA case can also be used for this case. For example, UE supports MTA in contiguous CA aggregated in band X. With the same signaling structure, it can be set and explained as the table below.

Table-2
	BandCombination
	maxTAGComb
	maxTAG
	maxBand
	BandInfo

	#2 (X)
Bandwidth Class is A.
	1
	1
	1
	X

	
	
	2
	1
	X

	
	
	
	1
	X


For non-contiguous CA, there would be two BandParameters in the bandcombination, so the multi-TA capability for non-contiguous case can be same as the method for inter-band CA. For example, UE supports MTA in non-contiguous CA aggregated in band X. The signaling can be set and explained as the table below.
Table-3
	BandCombination
	maxTAGComb
	maxTAG
	maxBand
	BandInfo

	#3 (X,X)
	1
	1
	1
	X

	
	
	2
	1
	X

	
	
	
	1
	X


Case3) Intra-band + inter-band CA

Based on the analysis of case1) and case2), the same signaling can also be used to indicate the UE’s MTA capability for this case. For example, one bandcombination is band X and band Y aggregated and band X is the contiguous CA; MTA is supported in both inter-band and intra-band of band X. With the same signaling structure, it can be set and explained as the table below.
Table-4
	BandCombination
	maxTAGComb
	maxTAG
	maxBand
	BandInfo

	#4 (X,Y)
For band X, Bandwidth Class is A.
	1
	1
	1
	X,Y

	
	
	2
	1
	X

	
	
	
	1
	X

	
	
	2
	1
	X

	
	
	
	1
	Y

	
	
	3
	1
	X

	
	
	
	1
	X

	
	
	
	1
	Y


Based on the above analysis and examples shown, it can be seen that the signaling structure can be indicated the MTA capability in all the three cases. Hence, we propose RAN2 to consider this signaling design for MTA capability.

Proposal 2: It is proposed RAN2 to consider the text proposal given as below for MTA capability signalling. 

SupportedBandCombinationExt-v11xy ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParametersExt-v11xy 
BandCombinationParametersExt-v11xy ::= SEQUENCE {


supportedTAGCombination-r11

SupportedTAGCombination-r11

}

SupportedTAGCombination-r11 ::= SEQUENCE (SIZE (1..maxTAGComb-r10)) OF TAGCombinationParameters-r11 

TAGCombinationParameters-r11 ::= SEQUENCE (SIZE (1..maxTAG-r11)) OF TAGParameters-r11
TAGParameters-r11 ::= SEQUENCE (SIZE (1..maxBand-r11)) OF TAGBandParameters-r11
TAGBandParameters-r11::= SEQUENCE {

BandInfo





BIT STRING(SIZE (64))
}
With the introduction of MTA capability, since the signaling structure is based on each bandcombination, if MTA capability cannot supported for one bandcombination, it can be regarded as one TAG supported in this bandcombination, and the related information should be provided. 
Proposal 3: UE should provide the MTA capability for each bandcombination. 

3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: RAN2 is proposed to confirm that at most two TAGs are supported in one band.

Proposal 2: It is proposed RAN2 to consider the text proposal given as below for MTA capability signalling. 

SupportedBandCombinationExt-v11xy ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParametersExt-v11xy 
BandCombinationParametersExt-v11xy ::= SEQUENCE {


supportedTAGCombination-r11

SupportedTAGCombination-r11

}

SupportedTAGCombination-r11 ::= SEQUENCE (SIZE (1..maxTAGComb-r10)) OF TAGCombinationParameters-r11 

TAGCombinationParameters-r11 ::= SEQUENCE (SIZE (1..maxTAG-r11)) OF TAGParameters-r11
TAGParameters-r11 ::= SEQUENCE (SIZE (1..maxBand-r11)) OF TAGBandParameters-r11
TAGBandParameters-r11::= SEQUENCE {

BandInfo





BIT STRING(SIZE (64))
}
Proposal 3: UE should provide the MTA capability for each bandcombination. 
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