3GPP TSG-RAN WG4 Meeting #62    












          R4-120198
Dresden, Germany 6-10 Feb. 2012
Source: 
Huawei, HiSilicon
Title: 
Discussion on additional carrier types for carrier aggregation enhancement
Agenda Item:
6.13
Document for:
Discussion
1 Introduction
In RAN4#60bis meeting in Zhuhai, one LS was sent from RAN1 to RAN4 [1], stating that RAN1 is going to introduce a new carrier type for Rel-11 carrier aggregation and it is for RAN4 to determine whether there is a need for new RF bandwidths to support improved bandwidth scalability.

In RAN4#61 meeting in San Francisco, two contributions related to RAN1 LS were presented in [2] and [3]. The issues discussed during the online discussion was that whether new bandwidths (<20 MHz) are needed in order to better match the real-life spectrum allocation. Some operators expressed their needs on studying improved bandwidth scalability in Rel-11.
This contribution discusses approaches/methodologies to study new bandwidths in RAN4 and provides a corresponding draft for reply LS to RAN1.
2 Discussion
2.1 Background
Network operators that consider deploying LTE exhibit largely different spectrum holdings. There is not always a good match between the real-life allocations and the LTE numerology since in most frequency bands, LTE offers only a rather crude bandwidth granularity.

In RAN4#61 meeting, operators’ interests on studying bandwidth scalability in RAN4 were clearly observed, especially for bandwidth <20 MHz. The intention is to make the best use of the spectrum that purchased/allocated. 

Some real-world examples of operator frequency block assignments that differ from LTE bandwidths are shown in [2] and copied below in Table 1, 2 and 3.

Table 1. Examples of real-world frequency block assignments to operators in Band 8.
	Country
	Block assignment [MHz]

	Germany

Italy
	3.8, 7.2

11.8, 12.4

	Slovakia
	6, 7

	Switzerland
	12.2, 12.4

	UK
	4.6, 7.4, 7.8


Table 2. Examples of real-world frequency block assignments to operators in Band 3.
	Country
	Block assignment [MHz]

	France
	21, 23.8, 26.6

	The Netherlands
	17.4

	Romania
	12.4, 12.7

	Slovakia
	5.4, 7.8, 13.4

	Switzerland
	16.2, 17.2


Table 3. Examples of real-world frequency block assignments to operators in North America 700MHz.
	Country
	Block assignment [MHz]

	US
	6


Those examples above show that most of the non-standard frequency block assignments are contiguous with bandwidths < 20 MHz. Currently there are two approaches to achieve the scalable bandwidths that better match real-world frequency block assignments: one is small bandwidth (< 5MHz) carrier aggregation; the other is new channel bandwidth. Corresponding methodologies are discussed below.
2.2 Methodologies to achieve new bandwidths

2.2.1 Carrier aggregation with small bandwidth (< 5MHz) component carrier
To achieve additional spectrum flexibility, a good solution is to make use of the bandwidths 1.4MHz and 3MHz and many combinations achieved by using these two bandwidths, for example, 6MHz (3MHz+3MHz) and 11.4MHz (10MHz+1.4MHz) etc. It can be seen that small bandwidths offer very good spectrum flexibility to match the real-life spectrum allocation.
However during Rel-10 study, small bandwidths, 1.4MHz and 3MHz, component carriers were left FFS.. The main reason for that would be the excessive signaling overhead since carrier aggregation in Rel-10 implies that each component carrier is backwards compatible and can be operated independently such that it therefore has to contain all physical channels/signals. This may not be an issue in Rel-11 since the additional carrier type is not supposed to be backwards compatible. Hence, RAN1 is currently studying reduced signaling for additional carrier from a bandwidth agnostic perspective. It is for RAN4
to decide how to work on the RF side.
For intra-band contiguous carrier aggregation, one way to reduce signaling for additional carrier is to consider it as the extension of the Rel-10 carrier (legacy carrier). Then the additional carrier can have its control signaling on the Rel-10 carrier. Hence, it is expected that the inefficiency of carrier aggregation with small component carrier bandwidths currently present in Rel-10, can be overcome in Rel-11. This makes it desirable for RAN4 to work on channel spacing so that the additional carrier can be located closely to the Rel-10 carrier. Thereby, improved bandwidth scalability may be obtained in Rel-11.
CA channel spacing is defined as below in TS 36.104 [4]:

“For intra-band contiguously aggregated carriers the channel spacing between adjacent component carriers shall be multiple of 300 kHz. 
The nominal channel spacing between two adjacent aggregated E-UTRA carriers is defined as follows:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.“
The statement “The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario” implies that it does not preclude any design for RAN1 to reduce the signalling overhead for the additional carrier. In addition, RAN4 can revisit this “multiple of 300 kHz ” condition for additional carrier types which do not need to be backwards compatible.
2.2.2 New channel bandwidths
The other approach to achieve bandwidth flexibility is to define new channel bandwidths < 20 MHz. This approach is not dependent on that an additional carrier type is defined in Rel-11. A new channel bandwidth implies that the carrier will not be backwards compatible even if it only contains the channels and signals defined in Rel-10. 
From the discussion above, it can be seen that from the RAN4 specification perspective the boundary between intra-band contiguous carrier aggregation and new channel bandwidths is no longer quite clear, since the RF requirements do not preclude any implementation. If the contiguous carrier aggregation can be achieved from baseband side, then RAN4 can define RF requirements for new channel bandwidths. The new channel bandwidths can be based on operator’s specific demand and achieved from separate work items.
3 Conclusion
This contribution discusses how to study new bandwidths in RAN4 and provides a corresponding draft for reply LS to RAN1 as attached.
Annex: Draft reply LS to RAN1
1. Overall Description:

RAN4 would like to thank RAN1 for its LS in R1-113551 and would like to provide the following initial feedback to the conclusion and working assumptions listed in the RAN1 LS.

1)
The concept of RF bandwidth is ambiguous in TS 36.104 and the term channel bandwidth or aggregated 
channel bandwidth shall be used instead, i.e. new RF bandwidths mean new channel bandwidths or new aggregated channel bandwidth in RAN4.

2)
In RAN4, some operators have identified the clear need to create some new channel bandwidth in addition to 3GPP release-10 set of channel bandwidths in order to meet their specific spectrum holdings. RAN4 is currently evaluating the possibility of improving the bandwidth scalability by adding new channel bandwidths considering the associated core and performance work for release-11.
3)  RAN4 considers that new channel bandwidths can be achieved by two approaches: 1. define new aggregated channel bandwidths by carrier aggregation; 2. define new channel bandwidths according to operators’ specific demand.

4)  From the RAN4 specification perspective the boundary between intra-band contiguous carrier aggregation and new channel bandwidths is no longer quite clear. The RF requirements do not preclude any specific implementation.
2. Actions:

To: RAN1 
ACTION: 
RAN4 would like to ask RAN1 to consider the feedback from RAN4.
3. Date of Next 3GPP TSG-RAN4 Meetings:
3GPPRAN4#62-BIS
26 - 30 Mar 2012     Jeju    Korea   
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