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1. Introduction
The aim of this document is to identify a quite severe limitation with the deployment scenarios assumed by the current MSR specifications, and proposed to resolve the issue, as soon as possible.
2. Discussion
2.1. Current limitations of MSR requirements

The current MSR specification only considers the contiguous spectrum block deployment, i.e. the case where the entire spectrum within the declared “RF bandwidth” is used by a single operator, or at least the signals generated and received are all from coordinated sites. As a result of this, Tx emissions and Rx blocking requirements only take into account impacts to/from outside of the declared RF bandwidth. This means that in frequency bands where allocated spectrum for a given operator is in the form of more than one non-contiguous block, there are no RF requirements for spectrum within the RF bandwidth but outside of each spectrum block. This means that if a different operator with uncoordinated deployment is using the spectrum outside of these blocks, there is no requirement for which to guarantee coexistence. Figure 1 shows an example of this between an Operator A and B that are uncoordinated.
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Figure 1: Example of non-contiguous deployment with Operator A and B uncoordinated
TSG GERAN sent an LS to RAN4 in meeting #53 to point out this limitation [1], as they had discussed the same issue for the MC-BTS requirements, and agreed to create a test case to allow the BTS manufacturer to declare support for non-contiguous operation. RAN4 however, decided to focus on the contiguous operation only. 
2.2. Non-contiguous deployments in practice

The use of multiple non-contiguous spectrum blocks within a frequency band is in use today in a number of countries at 900MHz and 1800MHz. 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. Also spectrum re-arrangement may mean that the spectrum blocks allocated to an operator may change.
In light of that, it is NOT possible to restrict the scenarios in which non-contiguous spectrum blocks apply just to those allocations applicable in today’s networks, i.e. BC2 bands, and full flexibility is desired both in terms of RAT placement and spectrum block placement for both BC1 and BC2 bands.
2.3. Requirements and Work to be considered
Requirements

The ability for MSR base stations to be able to operate in scenarios with non-contiguous spectrum allocations within the declared RF bandwidth with clear requirements that ensure co-existence with other operators is very important especially for both BC1 and BC2 bands, and it is requested that such requirements are implemented into 3GPP specifications as soon as possible, and that these requirements allow as much flexibility as possible for configuration of RATs/carriers for both BC1 and BC2.

Proposal 1: Agree on the above requirements.

Components:

There are a few components to consider for the technical work in moving forward:

1) The definition of a smaller spectrum block within the RF bandwidth, and how this affects the definition of existing Tx/Rx requirements.

2) The RF requirements themselves, and whether the requirements limits used outside of the RF bandwidth can be essentially re-used for the edge of each spectrum block within the RF bandwidth.

3) The test coverage and declaration of support for different non-contiguous spectrum block configurations.
2.4. Analysis of Work
The most important area to understand first of all is whether existing RF requirements used outside of the declared RF bandwidth can be re-used. From an operator perspective, full flexibility is desired within the RF bandwidth for the placement of carriers/RATs within its spectrum blocks. One sensible approach is to ensure a set of more generic terminology in both TS 37.104 and TS 37.141. 
Terminology
The following terminology is proposed to make sure that everyone is aligned when moving forward:

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 2.
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Figure 2: Graphical description of suggested terminology
Proposal 2: It is proposed to adopt the above principle, whereby generic basic definitions in TS 37.104 and TS 37.141 are updated accordingly. 
RF Core Requirements

It is envisaged that majority of RF core requirements will be kept as they are. From the individual sub-block operation in a non-contiguous manner, the ACLR requirements should be kept because the no additional emissions from MSR base station is foreseen. Apart from that, the out-of-band emission requirements may need some further checking due to inside-the-block scenarios that may exist. The general blocking requirements should be kept also mainly due to the fact that the placement of interferers relative to the operating block would be similar to existing requirements. Hence, further analysis on this area would be needed. 
Proposal 3: It is proposed that existing RF core requirements in TS 37.104/141 should be kept as much as possible to cover all possible deployment scenarios (contiguous and/or non-contiguous). 

Configurations/methodology for analysis
To facilitate analysis, some reference configurations can be used.  Whether this is feasible without limitation needs more investigation and, in order to understand this, it would make sense to look at some reference scenarios to understand where (if any) the complexity lies in specifying Tx/Rx requirements within the RF bandwidth but in the gaps between spectrum blocks. 

These reference configurations should not be considered as the exact configurations needed by operators, but are aimed at providing an understanding of the trend of the Tx emission/Rx rejection performance as different configuration variables are modified. How best to do this will need further discussion, but the configurations should consider the following:
· In the GERAN test case for non-contiguous carriers, the carriers had a large spacing between them, and PSD was concentrated into a few carriers, with IMD presence checked in between the carriers. So it should be checked whether the same applies for configurations containing GSM and low bandwidth LTE carriers.

· The effect of having large sub-blocks (and large channel bandwidth carriers for UMTS or LTE) and small sub-block gaps.

· Whether the RF bandwidth size has any effect on the emissions within the sub-block gap.

3. Conclusions
In this contribution, we highlighted the need for non-contiguous spectrum block support in the current MSR specifications in order to satisfy the MSR market needs. Therefore, it is proposed that RAN4 can achieve consensus on the above proposals in this meeting. 

 It is also proposed that the principle work on this with high priority is agreed within RAN WG4 MSR work item, and that vendors and operators further mature the work plan with the aim to have a Work Plan agreed (for the next 3 months) during this meeting for progressing this work.
References

[1]
R4-094360, “LS on support of non-contiguous frequency bands for MSR BS (AHG1-090166_LS to RAN4 on non-contiguous bands Source: TSG GERAN WG1, To: TSG RAN WG4, Cc: TSG RAN,TSG GERAN)”, TSG GERAN WG1.




































































































































































































1
2

_1334133623.vsd
Operator B


Operator B


Operator A


Operator A


Operator A


RF bandwidth


Tx emissions



_1334133851.vsd

Sub-block1 of 
bandiwdth X



Sub-block2 of 
bandwidth Y



Sub-block3 of 
bandwidth Z


Sub-block gap1


Sub-block
 gap2


RF bandwidth



