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1 Introduction

At R4 #AH03 proposal [1] was made to define a 1MHz guard band to address interference from adjacent channels in the lower 700MHz spectrum. In [1] it was proposed that this guard band could be defined in either the R5 test specification or by redefining the operating band in the core R4 specifications with a preference it should be defined only in the R5 test specification
In this document we provide our views and recommendations to expedite the availability of terminals supporting block A. It is suggested that in order to expedite the deployment and usage of this band, the various spectrum stake holders should develop a consensus taking into account the merits and changes needed for the 3GPP specification.

2 Background 
As shown below in Figure 2-1 B12 presents a number of challenges in terms of co-existence noting the assumption that the deployed technology in D and E block is Media-FLO  
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Figure 2-1; B12 co-existence issues 
This concern with co-existence is also indicated in [1] Band 12 defined in Region 2 Lower 700 MHz Spectrum, is subject to not only technical but also economical challenges. A typical 3GPP UE receiver likely underperforms in Band 12 due to potentially high interferences and design limitations of the today’s cost and size effective filters.
The purpose of this document is to not to address co-existence issues which is well documented in 3GPP and other forums or to confirm if a 1MHz guard band is sufficient for a UE implementation aspect, but more to focus on the two options presented in the conclusions of [1] and copied below; 

The impact of the interference can be controlled by 1 MHz guard band with appropriate filter technology, and optimized site engineering. The existing BAW filter technology meets Band 12 requirements at room temperature but not at high temperature case because of large frequency drift. The current filter technology we are working for Band 12 is based on BAW filters with improvement on temperature and process drift therefore they can meet Band 12 requirements in all cases.

As stated in the introduction section, the guard band explained here are in practice for Band 12 eNodeB deployments, but TS 36.508 is limiting UE to use these spectrum segments as guard band in RF filters. 
One way to allow UE to use 1 MHz as guard band in the design is relaxing the test frequencies in RAN5 TS 36.508 specification Error! Reference source not found. only as shown in Annex A of this document. It does not require any change in RAN4 specifications.

Defining the boundaries of Band 12 for the guard band is an alternative to test frequency relaxation. In this case, more work is needed.

In conclusion, we would like to define the mode of operation of Band 12 with the guard band along with relaxation of the test frequencies as described in this document. This would keep the physical boundaries of Band 12 in line with the regulator’s spectrum allocation. In addition, this provides flexibility for any change on the situation, such as filter design advancements, without re-touching the standards. The solution proposed in this document preserves the integrity of Band 12 and it enables the Band 12 LTE device design.
2.1 Relax test frequencies in R5 TS 36.508

In this section we look at the proposal to relax the test frequency vectors in the R5 specification. In 3GPP the main premise is that devices should be compliant to the core specification defined in R1, R2, R3 and applicable parts of R4 and that that test vectors defined in the R5 specification are only deemed to show a compliance to restricted set of core requirements. In R4 the core UE requirements are deemed to be the RF aspects and cover the operating band and corresponding requirements in section 4, 5 6 and 7. 
R5 requirements are normally specified for the low, middle and high carrier frequency within a UL/DL operating band. These test points have been used by R5 on the basis that they represent average and extreme analogue aspects of a RF implementation. Changing the test vector by offsetting the operating frequency as proposed in [1] or making this an option for the UE vendors in R5 does not make this solution compliant to the core specification when the requirements are applicable across the whole operating band.

In a similar aspect, R4 requirements are defined to cover all environmental conditions unless otherwise specified in TS36.101. While in R5 for example a number of RX tests are specified only at normal temperature in order to reduce the test time and test complexity. This limited test R5 regime does absolve the manufacturer from ensuring the product design is capable of meeting the R4 core requirements over the full environmental conditions and which the device is meant to perform without any relaxations
In [1] it was indicated. In addition, this provides flexibility for any change on the situation, such as filter design advancements, without re-touching the standards. The main problem with this flexible approach is it does not provide sufficient guidance to the operator or network that device behavior would be consistent from different vendors guard band implementation and therefore the networks would need to support the worst case scenario irrespective of whether if a device has a  better performance due to advances in filter design. 
In [1] it is not clear if other changes will also be required to the R5 test vectors to account for the impact to other areas of core and test specifications. For example the R5 requirement would need to consider how to support two different UE implementations (with and without guard band) in terms of changes to;

· B12 ΔTC -  maximum output power and RFSENS  due to filter roll-off

· B12 ΔTC - configured transmitted power due to filter roll-off

· Out of band emission requirement and ACLR – what is the edge of the channel!
· Transmit signal quality – spectral flatness requirements and equalizer performance  

· Blocking performance – start of frequency offset what is the edge of the channel!
2.2 Re-define the boundaries of Band 12 for the guard band in R4
In [1] some benefits for the introduction of the guard band are indicated. Possible changes to the 3GPP specification are shown below if the consensus is to change the R4 core requirements in TS36.101;
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Table 2-2; TS36.101 B12 possible specification changes 
Most of the above changes would be more of an editorial exercise without significant technical discussion and can be completed in a relative short time cycle – possibly one RAN plenary cycle. 
The problems with this approach it is not clear if existing B12 network implementation would be impacted i.e. current design which may or may not based on use of guard band as part of the duplexer implementation. The normal R4 approach to address a change in operating band is to define a new band i.e. B6→B19, B12 and 21. However this more exact approach may incur greater delay since a new WI would need to be started in 3GPP but again can be completed in one RAN plenary cycle if the work load is shared
Therefore before changes are proposed to the core requirements it is important to understand the benefits of a 1MHz guard are of sufficient merit and receive the support of all parties in order to expedite the availability of terminals supporting the L700 spectrum allocation 
3 
Conclusion
To summarize a device compliant to the 3GPP specification would need to be compliant to the core requirement and any conformance to the R5 is only to indicate specific test vectors that are used to indicate this conformance Therefore, any changes to the operating band should be made to the core requirements as initially specified in R4 and in all cases the device shall be compliant to core requirements

Motorola would like to expedite the availability of terminals supporting the L700 spectrum allocation and would support the way forward of changing the core requirements in R4 in TS36.101, if there is consensus that a 1MHz guard band would provide significant improvements in performance for B12 stake holders and would merit a change to all the relevant specifications 
4 
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