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1. Introduction
In the RAN#48 meeting, the work item to support non-contiguous MSR carriers has been agreed [1]. Some discussions on the topic have also been carried out in [2], namely to define the generic terminology, requirements and work to be considered, etc. 
The support of non-contiguous MSR carrier deployments is important and the objectives of the work item needs to be completed as soon as possible. To kick-start the work, some high level work plan as well as more practical and yet generic scenarios should be considered. 
2. Discussion
2.1. Work item objectives
The work item has the following objectives:

“… to specify RF requirements for MSR specifications such that common RF components can be used for multi-RAT deployments where more than one spectrum block is in use, and where the blocks are non-contiguous in frequency. It is proposed to primarily focus on the following scenario:

· Non-contiguous spectrum operation in 900MHz and 1800MHz where LTE, UTRA, and GSM deployment is considered, also considering the possibility that LTE is deployed in smaller spectrum blocks than 5MHz as well as equal and larger than 5MHz.

The work will focus on following steps:

1. Definition of the configuration scenarios to be reflected in specifications to ensure predictable MSR operation in practical deployed configurations.
2. Analyze needed changes in core specifications, how to modify the current requirements.

3. Creation of the revised core requirements for dealing with the non-contiguous spectrum (for agreed cases)

4. Development of test configurations and specification of the test requirements corresponding to the modified core requirements.

The following specification work is required:

a. Core requirements RAN4 MSR specifications

b. Test requirements in RAN4 MSR specifications…”
c. …”
2.2. Proposed Work Plan
Based on the considerations above and the number of RAN4 meetings, the following tentative work plan is proposed. This is more aggressive than the work item time-plan agreed at the RAN #48, but may be achievable if we can narrow down the scope of the work, and re-use the existing core requirements where possible.
RAN4#AH3 (June, 2010)
· agree on the specific non-contiguous deployment scenarios/parameters that need to be covered as part of the work item
· Understand any other issues that may impact requirements, and need checking
· Identify likely core requirements definition impact (impact analysis from vendors)

RAN4#56 (August, 2010)
· Review outcome of scenario analysis, and changes needed to TS37.104, TS36.104, and TS25.104.
· Clarify how to progress on any open issues.

·  Text proposals to capture the non-contiguous MSR work
RAN4#AH4 (October, 2010)
· Further agreements on BS RF core requirements changes to TS 37.104 and TS 25.104

·  Further text proposals to complete the non-contiguous MSR core specification work

· Agreement on test configurations for TS 37.141.

RAN4#57 (November, 2010)
· Agreements BS RF test requirements and configurations to TS 37.141 

·  Text proposals to capture the non-contiguous MSR work for test configurations

From the experience gained in the contiguous MSR work, it should be relatively straightforward to identify the typical deployment scenarios, to define the basic parameters and terminology to incorporate the non-contiguous MSR case. At the same time, all the main core requirements for MSR are already identified during the contiguous MSR work. So, further investigations on those core requirements will be the only main focus. 

Note that in the work plan, the regulatory aspect of MSR is not considered. Also, it is likely that some impacts to existing single-RAT specifications (GSM, UMTS and LTE) may occur. We also proposed that the non-contiguous MSR work should be captured in TR 37.900 to ensure consistency in the MSR work. 
Proposal 1: It is proposed to agree on the work plan provided above.

2.3. Proposed terminology

In the last RAN4 meeting, in [2], Vodafone presented a document proposing terminology to use for non-contiguous MSR scenarios. The same proposal is provided again here, and it is hoped that this can help to progress the work quickly.

RF bandwidth: Existing definition in TS37.104.

Sub-block: This is one contiguous allocated block of spectrum for use by the same Base Station. There may be multiple instances of sub-blocks within an RF bandwidth.

Sub-block bandwidth: This is the bandwidth of one sub-block in MHz.

Sub-block gap: This is the gap in MHz between the two consecutive sub-blocks within an RF bandwidth.

An example is shown in figure 1.
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Figure 1: Graphical description of suggested terminology
The concept adopted here is to reuse as much as possible the existing definitions of RF Bandwidth and maximum RF bandwidth as they will impact the subsequent requirements such as Band category definition, etc. The RF bandwidth is not a declared parameter but merely a construct to apply the RF requirements. Therefore, the parameters defining the RF bandwidth can be maintained, namely FC,high, FC,low, Foffset, RAT, FBW RF,high   and FBW RF,low . 
However, the addition of sub-block bandwidth also means that within each sub-block, the normal definition of MSR RF bandwidth applies. This means that the same set of parameters used before are also applicable. This also means that the Sub-block Bandwidth is the same as RF bandwidth, i.e. as a mere construct to apply the RF requirements. 
From regulatory point of view, each RF sub-block BW should also correspond to the license block edge. This is because existing RF requirements should be fulfilled for each individual sub-block.  However, the existing RF bandwidth and its bandwidth edges are still valid. These bandwidth edges are now corresponds to the frequency offsets from the outermost sub-blocks, which needs to be clarified further. 
With the modifications above, the existing frequency offsets applied for each band category for the outermost carriers should remain the same for both contiguous and non-contiguous scenarios. However, as mentioned, the outermost carriers in each sub-block should also have the same frequency offsets in order to re-use the same RF requirements. 

The sub-block gap merely defines the gap between each sub-block. For contiguous MSR case, the sub-block gap = 0. 
Proposal 2: It is proposed to adopt the above terminology as baseline for MSR non-contiguous spectrum scenarios. 

The analysis above shows that it is possible to re-use many of the existing MSR basic terminology. If agreed, the basic RF bandwidth diagram in TR 37.900 should be replaced by a similar diagram in Figure 1 (by adding more detailed parameters). 

2.4. Proposed non-contiguous spectrum scenarios 
The scenarios 1 to 4 below are proposed as the scenarios on which to perform the analysis of MSR non-contiguous spectrum, and eventually on which to base the core requirements and tests requirements. These scenarios attempt to capture the more stringent cases of the deployments in use today in 900MHz and 1800MHz bands. Based on the current spectrum allocation, these 2 frequency bands are shared by many operators and the scenarios are different from country to country. In Europe, the GSM bands are utilized as below: 
[image: image2.emf]
However, not all countries within Europe will have fragmented spectrum scenarios for both 900 MHz and 1800 MHz bands. For example, in UK, only 900 MHz band is fragmented but the 1800 MHz band is contiguously allocated to the respective operators.  
Obviously there is a need to ensure that there is flexibility for future possible re-arrangements of spectrum, and the following assumptions are taken on this. 

Assumption 1: That any future divergence from the existing spectrum arrangement would be in the form of a lower number of larger sub-blocks of spectrum. 
Assumption 2: That, for the deployment of fewer sub-blocks, where these sub-blocks are larger in bandwidth, there would be no hardware limitation in the RF design compared to the scenarios below. This is very important, and needs confirmation by network vendors.
There is also the possibility that due to spectrum sharing and additional spectrum acquisition by operators, this type of non-contiguous deployment may apply in the future also in other bands. . However, as outlined in the work item [1], the focus should be placed on 900 MHz and 1800 MHz bands. However, RAN4 should bear in mind future extended scenarios when agreeing the definition of any new requirements.
Scenario 1a: Two sub-blocks with large sub-block gap
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In this scenario, sub-block 1 has a bandwidth >5MHz, and sub-block 2 has a bandwidth<5MHz. Sub-block gap size in the region of 16MHz.

Scenario 1b: Two sub-blocks with large sub-block gap
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In this scenario, both sub-blocks 1 and 2 have a bandwidth <5MHz. Sub-block gap size is 19MHz.
Scenario 2: Two sub-blocks with small sub-block gap
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In this scenario, sub-block 1 has a bandwidth >5MHz (9.6MHz), and sub-block 2 has a bandwidth<5MHz (1.4MHz). The sub-block gap size should be considered to be in the region of 400kHz to 2MHz.

Scenario 3: Three sub-blocks with medium sub-block size
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In this scenario, sub-block1 has bandwidth 2.4MHz, sub-block2 has bandwidth 6MHz, sub-block3 has bandwidth 4MHz. Sub-block gap1 is of size 7.5MHz, sub-block gap2 is of size 4.5MHz.

Note: Another scenario for 3 sub-blocks would be 5MHz sub-block bandwidth with roughly 5MHz sub-block gap sizes, but assumed to be less stringent than above case.

The above scenarios should provide enough information to progress the work, where both practical scenarios and more generic approach is also adopted to ensure that the number of scenarios is kept to minimum. Therefore, it is proposed that RAN4 to focus on deriving the RF requirements based on the scenarios above. 
Proposal 3: Confirmation on the Assumptions 1 and 2 are needed from the main proponents, and to agree on the scenarios 1-3 to progress the work. 

3. Conclusions
In this contribution, we proposed the high level work plan and terminology for non-contiguous MSR work item. We also proposed some scenarios to progress the analysis and specification of further RF core and test requirements.
The following is proposed: 

Proposal 1: Agree on the work plan provided above.
Proposal 2: Adopt the above terminology as baseline for MSR non-contiguous spectrum scenarios. 

Proposal 3: Confirm the assumptions 1 and 2, and agree on the scenarios 1-3 to progress the work. 
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