Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #80
Tdoc R2-125591
New Orleans, USA, 12th – 16th November 2012
Agenda Item:
7.10
Source: 
NTT DOCOMO, INC.
Title:  
Discussion on Multiple-TA capability signalling
Document for:
Discussion, Decision
1 Introduction
In RAN4#64bis, the UE capability signalling for multiple-TA (MTA) was discussed. It was concluded that in addition to the CA band combination specific capability, the capability to cover intra-band/inter-band CA and various UE’s options are needed considering the future scenarios that UE supports more than 3CCs to be aggregated. The followings were provided to investigate the capability signalling for MTA in RAN2 [1]:
	1). Inter-band CA including intra-band contiguous/ non-contiguous CA. For instance:

A) Inter-band CA combination of Band X and Band Y. Within Band Y, there are contiguous CCs.

B) Inter-band CA combination of Band X and Band Z. Within Band Z, there are non-contiguous CCs.

In addition to Multiple-TA support for the inter-band CA combination, support of Multiple-TA within the intra-band for each band has to be indicated since there would be a case that Multiple-TA is supported/not supported depending on whether CCs are contiguous or not for the intra-band scenario. It is the RAN4 agreement that support of Multiple-TA for intra-band contiguous/non-contiguous CA is band specific.

2). More than 3 inter-band CA band combinations:
The following 3 scenarios can be considered:

A) Multiple-TA is supported among all three bands, i.e., Band X is grouped into TAG1, BandY is grouped in to TAG2, and band Z is grouped in to TAG3. 

B) Multiple-TA is supported between the part of bands. The following sub-scenarios can be considered:

 

B-1)
Band X/ Y are grouped into TAG1 and Band Z is grouped in to TAG2. 

B-2)
Band X is grouped into TAG1 and Band Y/ Z are grouped in to TAG2.


In this contribution, how to design the capability for MTA is discussed.
2 Discussion
2.1 MTA scenarios for CA band combination
In this sub-section, it will be discussed what case should be considered to investigate the capability signalling for MTA. In [1], it was addressed that in addition to the capability signalling forthe CA band combination, the additional capability signalling is needed considering followings:
· Case 1) MTA will be supported within intra-band (contiguous/non-contiguous)
· Case 2) Various UE options for more than 3CC-CA band combinations
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Figure.1
For Case 1), as illustrated in Figure1, UE may support intra-band (contiguous/non-contiguous) CA, but may not support MTA among CCs in the same band. For Case 2), UE may have different FFT architecture, and thus some TAG mappings may not be allowed as mentioned in [1]. Thus, RAN2 should investigate the flexible capability signalling enough to cover the various CA band combination and UE options.
Observation: RAN2 should investigate the flexible capability signalling enough to cover the various CA band combinations and UE options.
2.2 How to specify the capability?
In this sub-section, we would like to discuss how to design/specify the capability signalling. From the discussion in previous subsection, we think that the capability signalling should consider following additional aspects:
· Aspect1) MTA Capability among CCs within the same band for each CA intra-band (for case1)
· Aspect2) MTA Capability among the subset of CA Band combination (for case2)
In the last meeting, some capability signalling schemes have been proposed in [2][3]. In [2], it was proposed to have the general capability bit for the CA band combination and the capability for within band, but Aspect2 is not covered. In [3], it was proposed to have the general capability for the CA band combination or the IE for the subset of CA band combination, but Aspect 1 is not covered. 
Then, we would like to show the possible way to specify the capability signalling for MTA covering Aspect1/2:
· Alt.1) RAN2 specifies the capability for MTA which can express all the possible TAG configurations
· Alt.2) RAN2 provides the bit strings for MTA capability, and RAN4 defines the possible TAG configuration for each bit.
Alt.1) is the similar manner to the Rel-10 CA band combination capability. It expresses how CA bands can be mapped to TAG. per CA band combination. From this sense, the general capability bit is not required. There is less flexibility to mandate particular TAG mapping sensitively than Alt2). The text proposal is provided as Alt1 in Annex. 
On the other hand, Alt.2) is the similar manner to the CA band combination subset capability. RAN2 provides the bit string of MTA capability for CA band combination, and RAN4 defines the meaning of each bit as shown in Annex (Alt2). This alternative has some flexibility to mandate MTA capabilities (which will be discussed in WID) for the future. For example, when mandating MTA support for 2 band UL CA, all the “Subset of CA band Combination” which consist of 2 band can refer the same Multiple-TA capabilityset, (e.g. in case of CA band combination CA_XA_YA_ZA in Annex, the Subsets of CA band combination XA_YA, YA_XA and XA_ZA can refer to the same Multiple-TA capabilityset.)
The following Pros and Cons are observed:
For Alt.1)

· Pros: The spec may be simpler compared with alt.2.
· Cons: Less flexibility to specify mandatory/optional support for a particular MTA capability.
For Alt.2)

· Pros: The spec may be a little complicated, because the supported MTA capabilities should be clearly specified in the table.

· e.g. mandating intra-band non-contiguous UL CA and/or inter band UL CA with 2CC, etc
· Cons: More flexibility to specify mandatory/optional support for a particular MTA capability by defining the meaning of bit in the table.
· Note that mandatory support should be indicated in WID.

Proposal: RAN2 should discuss which alternative should be employed for MTA capability signalling.
By the way, for both alternatives, it should be noted that when UE supports more than 3CC UL CA including intra-band CCs, there can exist the ambiguity to interpret capability signalling.
For example, UE indicates the 3CC intra-band CA capability for band X and also indicates MTA capability of [TAG#1=XA, TAG#2=XC] (A/C is CA band class defined in 36.101, see Annex). NW can have two interpretations for this capability as below:
· Interpretation1) 

· TAG#1=XA including the low frequency CC
· TAG#2= XC including the middle and high frequency CCs
· Interpretation2) 

· TAG#1=XA including the high frequency CC
· TAG#2= XC including the low and middle frequency CCs
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Interpretation 1




Interpretation 2
One way to resolve this ambiguity is that UE indicates MTA capability by increasing manner in frequency so that if UE supports the interpretation 2, UE indicates the MTA capability of [TAG#1=XC, TAG#2=XA].
3 Conclusion
In this contribution, it was addressed how to specify the capability for MTA and following is proposed:
Proposal: RAN2 should discuss which alternative should be employed for MTA capability signalling.
· Alt.1) RAN2 specifies the capability for MTA which can express all the possible TAG configurations
· Alt.2) RAN2 provides the bit strings for MTA capability, and RAN4 defines the possible TAG configuration for each bit.
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5 Annex
	Alt.1


UE-EUTRA-Capability-v1060-IEs ::=
SEQUENCE {


fdd-Add-UE-EUTRA-Capabilities-v1060
UE-EUTRA-CapabilityAddXDD-Mode-v1060
OPTIONAL,


tdd-Add-UE-EUTRA-Capabilities-v1060
UE-EUTRA-CapabilityAddXDD-Mode-v1060
OPTIONAL,


rf-Parameters-v1060




RF-Parameters-v1060





OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-v11xy-IEs


OPTIONAL

}

UE-EUTRA-Capability-v11xy-IEs ::=
SEQUENCE {

rf-Parameters-v11xy





RF-Parameters-v11xy





OPTIONAL,


nonCriticalExtension




SEQUENCE {}







OPTIONAL

}
<<skip>>
RF-Parameters-v11xy ::=



SEQUENCE {


supportedBandCombinationExt-v11xy


SupportedBandCombinationExt-v11xy
}

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


suppportedTAGComb-r11




SupportedTAGComb-r11




OPTIONAL
}

<<skip>>
CA-BandwidthClass-r10 ::= ENUMERATED {a, b, c, d, e, f, ...}

<<skip>>
SupportedTAGComb-r11 ::= SEQUENCE (SIZE (1..maxTAGComb-r11)) OF SupportedTAgroups-r11

SupportedTAgroups-r11 ::= SEQUENCE (SIZE (1..maxTAG-r11)) OF TAgroupedBand-r11
TAgroupedBand-r11 ::= SEQUENCE (SIZE (1..maxServCell-r10)) OF TAG-BandParameters-r11

TAG-BandParameters-r11 ::= SEQUENCE {


bandEUTRA-r11





INTEGER (1..64),


ca-BandwidthClassUL-r11



CA-BandwidthClass-r10
}
maxBandComb-r10



INTEGER ::=
128
-- Maximum number of band combinations.

<<skip>>
maxServCell-r10



INTEGER ::= 5
-- Maximum number of Serving cells

<<skip>>
maxTAG-r11




INTEGER ::= 5
-- Maximum number of TAGs
maxTAGComb-r11



INTEGER ::= 64
-- Maximum number of supported TAG combinations
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	Alt.2


UE-EUTRA-Capability information element
-- ASN1START

<<skip>>
UE-EUTRA-Capability-v1060-IEs ::=
SEQUENCE {


fdd-Add-UE-EUTRA-Capabilities-v1060
UE-EUTRA-CapabilityAddXDD-Mode-v1060
OPTIONAL,


tdd-Add-UE-EUTRA-Capabilities-v1060
UE-EUTRA-CapabilityAddXDD-Mode-v1060
OPTIONAL,


rf-Parameters-v1060




RF-Parameters-v1060





OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-v11xy-IEs







OPTIONAL

}

<<skip>>
UE-EUTRA-Capability-v11xy-IEs ::=
SEQUENCE {


rf-Parameters-v11xy




RF-Parameters-v11xy





OPTIONAL,


nonCriticalExtension



SEQUENCE {}







OPTIONAL

}

<<skip>>
RF-Parameters-v11xy ::=



SEQUENCE {


supportedBandCombinationExt-r11


SupportedBandCombinationExt-r11
}

SupportedBandCombination-r10 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParameters-r10 

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

SupportedBandCombinationExt-r11 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParametersExt-r11
BandCombinationParameters-r10 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParameters-r10

BandCombinationParametersExt-r10 ::= SEQUENCE {


supportedBandwidthCombinationSet-r10
SupportedBandwidthCombinationSet-r10
OPTIONAL

}

SupportedBandwidthCombinationSet-r10 ::=
BIT STRING (SIZE (1..maxBandwidthCombSet-r10))

BandCombinationParametersExt-r11 ::= SEQUENCE {


supportedMultipleTA-CapabilitySet -r11 
SupportedMultipleTA-CapabilitySet-r11
OPTIONAL

}

SupportedMultipleTA-CapabilitySet-r11 ::=
BIT STRING (SIZE (1..maxMultipleTACapSet-r11))
<<skip>>
-- ASN1STOP

	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	....
	

	supportedBandwidthCombinationSet

Field encoded as a bit map, where bit N is set to "1" if UE support Bandwidth Combination Set N for this band combination, see 36.133 [42]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. The UE shall neither include the field for a non-CA band combination, nor for a CA band combination for which the UE only supports Bandwidth Combination Set 0.
	-

	SupportedMultipleTA-CapabilitySet

Field encoded as a bit map, where bit N is set to "1" if UE supports Multiple-TA for this TAG configuration N, see 36.xxx [Y]. The leading / leftmost bit (bit 0) corresponds to the capability of Multiple-TA for the Band Combination / Band 0, the next bit corresponds to the capability of Multiple-TA for the Band Combination / Band 1 and so on. The UE shall neither include the field for a non-CA band combination, nor for a CA band combination for which the UE only supports DL CA.
	-


 [Example of Tables for Capability signalling]

X.Y.Z
Capability of Multiple Timing Advances for CA configuration
The requirements ......
Table X.Y.1-1: E-UTRA capability of Multiple-TA for CA configurations
	CA Configuration
	Subset of CA band Combination 
	Component Band configured for UL CA
	TAG#W
	TAG#X
	TAG#Y
	TAG#Z
	Multiple-TA capabilityset


	CA_1A-5A
	1A – 5A
	1A
	Yes
	
	
	
	0

	
	
	5A
	
	Yes
	
	
	

	CA_1A-19A
	1A-19A
	1A
	Yes
	
	
	
	0

	
	
	19A
	
	Yes
	
	
	

	.....

	CA_XA-YA-ZA
	XA-YA
	XA
	Yes
	
	
	
	0

	
	
	YA
	
	Yes
	
	
	

	
	YA-ZA
	YA
	Yes
	
	
	
	1

	
	
	ZA
	
	Yes
	
	
	

	
	XA-ZA
	XA
	Yes
	
	
	
	2

	
	
	ZA
	
	Yes
	
	
	

	
	XA-YA-ZA
	XA
	Yes
	
	
	
	3

	
	
	YA
	
	Yes
	
	
	

	
	
	ZA
	
	
	Yes
	
	

	
	
	XA
	Yes
	
	
	
	4

	
	
	YA
	Yes
	
	
	
	

	
	
	ZA
	
	Yes
	
	
	

	
	
	XA
	Yes
	
	
	
	5

	
	
	YA
	
	Yes
	
	
	

	
	
	ZA
	
	Yes
	
	
	

	
	.....
	
	
	
	
	
	....

	CA_XA-YA-ZC
	ZC
	-
	Yes
	Yes
	
	
	0

	
	XA-YA
	XA
	Yes
	
	
	
	1

	
	
	YA
	
	Yes
	
	
	

	
	YA-ZC
	YA
	Yes
	
	
	
	2

	
	
	ZC
	
	Yes
	
	
	

	
	YA-ZC
	YA
	Yes
	
	
	
	3

	
	
	ZC 
	
	Yes
	Yes
	
	

	
	XA-YA-ZCNote Z
	XA
	Yes
	
	
	
	4

	
	
	YA
	
	Yes
	
	
	

	
	
	ZC
	
	
	Yes
	
	

	
	
	XA
	Yes
	
	
	
	5

	
	
	YA
	Yes
	
	
	
	

	
	
	ZC
	
	Yes
	
	
	

	
	
	XA
	Yes
	
	
	
	6

	
	
	YA
	
	Yes
	
	
	

	
	
	ZC
	
	Yes
	
	
	

	
	.....
	
	
	
	
	
	....

	
	
	
	
	
	
	
	

	Note X: TAG number (#W, #X, #Y, #Z) can be set to 1 to 4

Note Y: Contiguous Component carrier can be configured as same TAG

Note Z: Non-Contiguous Component carrier can be configure as same TAG


	Captured from 36.101


Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Maximum number of CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	0.05BWChannel(1)

	B
	NRB,agg ≤ 100
	2
	FFS

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2))

	D
	200 < NRB,agg ≤ [300]
	FFS
	FFS

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS

	NOTE 1:
BWChannel(1) and BWChannel(2) are channel bandwidths of two E-UTRA component carriers according to Table 5.6-1.


�異なるCA band combinationには同じ番号を使っても良いのでは？






6/8


