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1
Introduction
There is ongoing discussion in RAN4 about future way of establishing WI names and WI acronyms for CA and how the WID should be written for CA in consistent manner. This contribution addresses those aspects.
2
Discussion
2.1 Current way
As an example we present here current way of defining the WI names and WI acronyms for CA.

REL-12 way:

Inter-band CA 2DL:

WI name: LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 3
WI Acronym: LTE_CA_B1_B3
Inter-band CA 3DL:

WI name: LTE Advanced 3 Band Carrier Aggregation3DL for Band 1, Band 3 and Band 5
WI Acronym: LTE_CA_B1_B3_B5
Intra-band contig. CA 3DL:

WI name: LTE Advanced intra-band contiguous Carrier Aggregation in Band 41 for 3DL
WI Acronym: LTE_CA_C_B41_3DL
Intra-band non-contig. CA 3DL:

WI name: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 41 for 3DL
WI Acronym: LTE_CA_NC_B41_3DL
Inter-band CA 2UL (generic WIs)


WI name: LTE Advanced dual uplink inter-band Carrier Aggregation Class A1

WI Acronym: LTE_CA_2UL-A1

Intra-band non-contig. CA 2UL

Framework WI name: LTE Advanced intra-band non-contiguous Carrier Aggregation: framework requirements for 2UL
Framework WI acronym: LTE_CA_NC_2UL
Band specific WI name: LTE Advanced intra-band non-contiguous Carrier Aggregation in Band 4 for 2UL
Band specific WI acronym: LTE_CA_NC_B4_2UL
REL-13 way:
Inter-band CA 3DL:


WI name: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 1, Band 3 and Band 26
WI Acronym: LTE_CA_B1_B3_B26
2.2 WI acronym
In our view the WI acronym format is too close CA configuration acronym format. This has created some confusion and it has been used sometimes in places where CA configuration acronym should have been used. CA configuration acronym is used in specifications and its notation cannot be changed anymore it would be better to use that also as WI acronym

· Proposal 1 for WI acronym  for REL-13 and beyond
· Use CA Configuration acronym of the highest order which is part of the WI with LTE prefix.
·  As an example: LTE_CA_1A-7A-40A

· For non-contiguous CA if several highest order configurations are part of the WI for example CA_41C-41C, CA_41A-41D and CA_41D-41A use the one which has highest CA bandwidth class. In case several CA configurations have the highest bandwidth class use the one which has CA bandwidth classes in ascending order.

· As an example: LTE_CA_41A-41D.
· In case WI is only for UL then add prefix of UL. 
· As an example: LTE_UL_CA_1A-7A
· In case the WI only adds a new bandwidth combination set to existing CA configuration add postfix BWset

· As an example: LTE_CA_1A-7A-40A_BWset

2.3 WI name
In our view WI names are rather long and when in context of tables it is hard to see the difference of the WIs with a glance. Therefore a shorter WI name would be preferable.

· Proposal 2 for WID naming scheme  for REL-13 and beyond
· In a beginning use LTE Carrier Aggregation  and in the end use CA configuration acronym from the WI acronym
· As an example: LTE Carrier Aggregation of CA_1A-7A-40A

· In case WI is only for UL then add prefix of UL.

·  As an example: LTE uplink Carrier Aggregation of CA_1A-7A
· In case the WI only adds a new bandwidth combination set to existing CA configuration add prefix of Additional Bandwidth combination set for.

· Additional Bandwidth combination set for LTE Carrier Aggregation of CA_1A-7A-40A

2.4 WID content
More important aspect than WI acronym or WI name is what information needs to be on the CA WID. In RAN4 meeting #72 there was a proposal to come up with a CA WID template which in our opinion is a very good approach. RAN4 should draft such skeleton. Issues that needs to be in the a CA skeleton WID are at least
· All highest order CA configurations that are in scope of the WID in addition to the one on the WID name and WI acronym those needs to be listed in objective section.

· All lower order fall back CA configurations which are not specified yet needs to be listed in objective section.
· Applicable channel bandwidth and bandwidth combination set information for all CA configurations part of WI shall be presented in same format as in Table 5.6A.1-1, Table 5.6A.1-2 and Table 5.6A.1-3 (This request was already sent to Plenary as an LS RP-131419)

· All uplink CA configurations that are part of the WID needs to be listed individually for all downlink CA configurations that are part of the WID. RAN4 is discussing currently how UL CA configurations are listed in TS 36.101. Once this is settled WID contend needs to follow that approach.

· Proposal 3: CA WID template is developed which is used when creating a new CA WID.

2.5 Technical reports

For the CA technical reports following approach has been adopted for REL-13 time frame.

 
TR 36.8xx for Rel-13 2DL WIs

•
TR “LTE Advanced inter-band CA for 2DL” (Class A1 – Class A5) 

•
TR 36.8xx => RAN4 rapporteur Asif Ali Khan, Ericsson

 
TR 36.8xx for Rel-13 2UL WIs

•
TR “LTE Advanced inter-band CA for 2UL” (Class A1 – Class A5)

•
TR 36.86xx => RAN4 rapporteur Liu Ye (Leo), Huawei

 
TR 36.8xx is for Rel-13 3DL WIs

•
TR “LTE Advanced inter-band CA for 3DL”

•
TR 36.8xx => RAN4 rapporteur Soon leh Ling, ZTE

 
TR 36.8xx is for Rel-13 4DL WIs

· TR “LTE Advanced inter-band CA for 4DL”

· TR 36.8xx => RAN4 rapporteur  Petri Vasenkari, Nokia Corporation
For each TR one Rel-13 WID is chosen in Dec plenary where the new TR will be mentioned as new specification, then MCC will provide a TR number.

· When the WI (that creates the TR) is completed then this TR is provided to RAN for information to the same RAN meeting and it has to be guaranteed‎ that all work of this WI for this TR is 100% complete

· The TR will be submitted for approval when REL-13 is frozen (Dec 2015)
2.6 Fall back modes

TS 36.101 states on mandatory support for lower order CA mode in section 4.3

A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations and it shall support at least one bandwidth combination set for each of the constituent lower order DL combinations containing all the bandwidths specified within each specific combination set of the upper order DL combination.

Which was agreed during 3DL CA work. For three downlink CA there are three possible 2 DL fallbacks. When the number of aggregated bands gets higher then of cource the amount of possible fallback combinations gets higher, see Table 1. Different view have been expressed wheather it should be mandatory or not to support all possible fall back band combinations for interband CA.
Table 1 possible fallbacks

	
	
	2DL
	3DL
	4DL
	5DL

	
	Bands
	AB
	ABC
	ABCD
	ABCDE

	
	
	
	
	
	

	Fallabcks
	1
	AB
	AB
	AB
	AB

	
	2
	
	AC
	AC
	AC

	
	3
	
	BC
	AD
	AD

	
	4
	
	
	BC
	AE

	
	5
	
	
	BD
	BC

	
	6
	
	
	CD
	BD

	
	7
	
	
	ABC
	BE

	
	8
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	CD

	
	9
	
	
	ACD
	CE

	
	10
	
	
	BCD
	DE

	
	11
	
	
	
	ABC

	
	12
	
	
	
	ABD
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	ABE
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	15
	
	
	
	ACE
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	BCD
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	BCE

	
	19
	
	
	
	BDE

	
	20
	
	
	
	CDE

	
	21
	
	
	
	ABCD

	
	22
	
	
	
	ABCE

	
	23
	
	
	
	ABDE

	
	24
	
	
	
	ACDE

	
	25
	
	
	
	BCDE


In case of intraband CA definition of applicaple fall back modes is more problematic and cannot be determined just to be such which has fewer carriers than higher order. Reason for this is that every individual sub-block requires own receiver and it would be reasonable to define that possible lower order CA fall back configurations are such that those do not require more recivers than higher order CA configuration. For example for CA_XA-XD configuration CA_XA-XC and XA-XA would be possible lower order fall back modes from HW point of view but CA_XA-XA-XA would not be as it would require 3 receivers instead of 2 receivers that were required for higher order CA. 

Proposal 4: For intraband CA possible lower order fall back modes cannot have more sub-block than the higher order mode they those should fall back from.
2.7 Pairing UL and DL configurations
So far 2UL CA feature has been available for contiguous intraband CA and it has been part of all Class C contiguous intraband CA WI, this is also reflected by the specification by defining the REFSENS with 2UL operation. Soon there will be other 2UL CA types available i.e. interband CA and 2UL non-contigous intraband CA and therefore we need to establish a way to indicate which UL CA configurations are allowed to be used in conjunction of DL CA configuration [1]. 
It is not self evident which UL CA configurations and DL CA configurations can be used together. For example if 3 DL interband CA between bands A+B+C and 2 UL CA A + B are already standardized can you use UL A+B together with DL A+B+C? The answer is that we do not know without studying it because UL A+B can interfere DL of C but as C was not part of UL A+B WI it has not been studied.

When UL CA configuration is paired with a DL CA configuration there needs to be a study and it can be part of

1. Original WI when both DL and UL were part of it (Class C contiguous intraband CA WIs as an example)

2. Standalone UL CA work item (2UL inter and non-contiguous intraband CA WI as an example)

3. WI for pairing existing DL CA configuration to existing UL CA configuration. For example if 3DL CA is to be paired with 2 UL CA. Note that this kind of WI is only required when CA configurations of different order are paired. 

Proposal 5: Pairing UL CA configuration with DL CA configuration requires a study which need to be part of a work item. This can work can be done in different phases 

1. Part of original WI where both DL and UL CA are in scope
2. Part of standalone UL CA work item where UL CA is defined for existing DL CA configuration
3. Part WI for pairing existing DL CA configuration to existing UL CA configuration when the CA configurations are “different order”
Once the study is complete TS 36.101 is updated to indicate that studied UL and DL CA configurations are possible to use simultaneously.
3
Proposal
In this contribution we have made proposals for CA WI acronym, WI naming, WI content, CA fall back and DL/UL CA paring.
4
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