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1.  Introduction
This paper discusses the current situation of LTE Carrier Aggregation band combination projects in RAN WG4, and proposes steps to organize the related workload.

2. Status of LTE CA WIs in RAN WG4 and need for prioritization

2.1 General 

A large number of Work Items have been opened in RAN WG4 to specify a variety of band combinations for LTE Carrier Aggregation. Moreover, due to the growing appeal of 3GPP technologies around the world, and due to the fact that spectrum fragmentation exists across regions or groups of countries, this list is likely to continuously grow.

However, practically, vendor companies with global scale and ambition can only contribute to a limited number of these work items within a given quarter. It is therefore impossible to proceed with nearly two dozens of them in parallel while ensuring a technically sound output.

2.2 High/Low without harmonics

In the last quarter, RAN4 has made good progress in this area: a framework covering those combinations that can be categories as “low/high without harmonics” has been agreed [R4-115502]. This means that work on those combinations can proceed swiftly.

Proposal 1: LTE CA combinations for “low/high without harmonics” are not subject to prioritization

	Combo
	UL/DL
	tdoc
	Lead
	Notes

	Band 4 + Band 13
	DL
	RP-101435
	Verizon
	high/low without harmonics

	Band 20 + Band 7
	DL
	RP-110403
	Orange
	high/low without harmonics

	SDL +  Band 2
	DL
	RP-110435
	AT&T
	high/low without harmonics

	Band 2 +  Band 17
	DL
	RP-110432
	AT&T
	high/low without harmonics

	Band 20 + Band 3
	DL
	RP-111212
	Vodafone, DT, Orange, Telecom Italia, Telia
	high/low without harmonics


Table 1: LTE CA combinations high/low without harmonics

2.3 Other LTE CA interband / non-contiguous combinations 

The same discussion, on the other hand, concluded that all other combinations will need to be addressed on a case-by-case basis. This means that for all of those other combinations, it would be beneficial that RAN Plenary discusses and concludes on some form of prioritization.

Proposal 2: LTE CA combinations that are not “low/high without harmonics” are subject to prioritization

	Combo
	UL/DL
	tdoc
	Lead
	Notes

	Band 3 + Band 7
	DL
	RP-100668
	TeliaSonera, Orange, Tel-IT
	

	Band 4 + Band 17
	DL
	RP-101391
	AT&T
	

	Band 5 + Band 12
	DL
	RP-110372
	USCC
	

	Band 4 + Band 12
	DL
	RP-110135
	Cox
	

	Band 5 +  Band 17
	DL
	RP-110434
	AT&T
	

	Band 20 + Band 8
	DL
	RP-111213
	Vodafone, DT, Orange
	

	Band 4 + Band 7
	DL
	RP-111358
	Rogers
	

	Band 1 + Band 7
	DL
	RP-111357
	China Telecom
	

	Band 4 +  Band 5
	DL
	RP-110433
	AT&T
	

	Band 3 + Band 5
	DL
	RP-111339
	SKT
	

	Band 25 
	DL
	RP-111371
	Sprint
	Intra-band non contiguous


Table 2: other non continuous LTE CA combinations 

2.4 Other LTE CA contiguous combinations 

As a side note, intra-band contiguous LTE CA combinations have been so far been proceeding in RAN4 without impediment since the framework for intraband contiguous CA has already been defined.  Nonetheless, since it is the same resources and companies in RAN4 working on all of the CA combinations including both interband and intraband, it needs to be discussed whether those combinations should be part of the prioritization process .

Proposal 3: Decide on whether LTE CA intra-band contiguous combinations subject to prioritization. 

	Combo
	UL/DL
	tdoc
	Lead
	Notes

	Band 41 
	DL
	RP-110673
	Clearwire
	intra, contiguous

	Band 38 
	DL
	RP-110862
	CMCC
	intra, contiguous

	Band 7 
	DL
	RP-111356
	China Unicom
	intra, contiguous


Table 3: other continuous LTE CA combinations 

2.5 Dual Uplink 

We also think it is an appropriate time to discuss the dual uplink issue for interband carrier aggregation combinations. Since there is, as mentioned above, a set of combinations for which progress for the downlink can be swift, we could also consider as potential areas for work the 2UL LTE CA for those same combinations.  This implies that 2UL for cases other than those identified below is to be postponed until at least a point in time that the single UL specification is completed for that band combination.

Proposal 4: Add dual UL for the “low/high without harmonics” combinations to the list of those subject to prioritization

Proposal 5:  Dual UL for other cases is to be postponed.

	Combo
	UL/DL
	tdoc
	Lead
	Notes

	Band 4 + Band 13
	UL
	RP-101435
	Verizon
	Dual UL

	Band 20 + Band 7
	UL
	RP-110403
	Orange
	Dual UL

	Band 2 +  Band 17
	UL
	RP-110432
	AT&T
	Dual UL

	Band 20 + Band 3
	UL
	RP-111212
	Vodafone, DT, Orange, Tel-IT, TeliaSonera
	Dual UL


Table 4: 2UL LTE CA combinations for high/low without harmonics cases
3. Resulting list of LTE CA combinations to be subject to prioritization

The proposals in section 2 will result in the following list, which is the proposed list to be subject to prioritization (the greyed out lines are to be excluded from prioritization).

There are 15 remaining projects, which in our opinion justifies the need for prioritization

	Combo
	UL/DL
	tdoc
	Lead
	Notes

	3 + 7
	DL
	RP-100668
	TeliaSonera, Orange, Tel-IT
	

	4 +13
	DL
	RP-101435
	Verizon
	high/low without harmonics

	4 + 17
	DL
	RP-101391
	AT&T
	

	20 + 7
	DL
	RP-110403
	Orange
	high/low without harmonics

	5 + 12
	DL
	RP-110372
	USCC
	

	4 + 12
	DL
	RP-110135
	Cox
	

	SDL +  2
	DL
	RP-110435
	AT&T
	high/low without harmonics

	2 + 17
	DL
	RP-110432
	AT&T
	high/low without harmonics

	4 + 5
	DL
	RP-110433
	AT&T
	

	5 + 17
	DL
	RP-110434
	AT&T
	

	20 + 3
	DL
	RP-111212
	Vodafone, DT, Orange, Telecom Italia, Telia
	high/low without harmonics

	20 + 8
	DL
	RP-111213
	Vodafone, DT, Orange
	

	3 + 5
	DL
	RP-111339
	SKT
	

	4 + 7
	DL
	RP-111358
	Rogers
	

	1 + 7
	DL
	RP-111357
	China Telecom
	

	41 intra
	DL
	RP-110673
	Clearwire
	intra, contiguous

	38 intra
	DL
	RP-110862
	CMCC
	intra, contiguous

	7 intra 
	DL
	RP-111356
	China Unicom
	intra, contiguous

	25 intra non cont.
	DL
	RP-111371
	Sprint
	Intra, non-continguous

	2 UL 4 + 13
	UL
	RP-101435
	Verizon
	Dual UL

	2 UL 20 + 7
	UL
	RP-110403
	Orange
	Dual UL

	2 UL 2 + 17
	UL
	RP-110432
	AT&T
	Dual UL

	2 UL 20 + 3
	UL
	RP-111212
	Vodafone, DT, Orange, Telecom Italia, Telia
	Dual UL


Table 5: List of combinations to be prioritized

4. A framework proposal for prioritization

The goal of such prioritization exercise is to focus the work and the resources of the contributing companies on a subset of LTE CA band combinations to start with. 

We believe that with this approach, contributing companies will not “spread too thin” across different projects and therefore achieve progress more rapidly.

The expected output of this prioritization should be two groups

(a) LTE CA band combinations that should be worked on immediately: we propose RAN Plenary picks up to 5 combinations
(b) LTE CA band combinations that remain on hold and will be elevated in priority later on, when some work item from group (a)) get fully completed

Any new work item, except those which fall into the “high/low without harmonics” category, will fit automatically into group (b), but the situation should be reviewed again at RAN #56 (June 2012), halfway between now and the projected completion of Release 11.

5. Conclusion

This paper has discussed the ongoing issue given by the existence of a large number of work item in the area of LTE CA band combinations and has proposed some measures to rationalize work in this area.

Specifically, it is proposed that RAN Plenary

1. Agrees to the need for prioritization 

2. Organizes one or more sessions, as appropriate, with the goal of producing two groups of band combinations as described in the sections 3 and 4 above. 
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