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1 Introduction

In TR25.913, [1], a concept of flexible bandwidth is introduced for LTE. An earlier contribution in [3], made a preliminary investigation regarding ACLR and ACS. The proposal is now refined considering resource blocks, further analyses the effect from resource aggregation and starts to analyze the possible ways forward to decide on the different requirement levels for the new concept of ACLR and ACS. Modulation accuracy and spectrum mask as well as spurious emission is also considered in this new set of contributions.
This contribution is an overview document and further details can be found in relevant references. The contributions should be viewed as input for discussion. Further work is needed based on decisions in RAN1, different scenarios and future detailed analysis. 
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Figure 1: The transmitter and receiver requirements are divided into the in-band region, out-of-band region and spurious emission.

The picture above is an overview for the transmitter requirements. The in-band modulation quality requirements, i.e. within the supported regulatory BW, are further discussed in chapter 2.2 and ref [7].  The corresponding in-band requirement for the receiver is further discussed in chapter 2.2.

The spectrum mask is further discussed in chapter 2.4. 
The transmitter requirement for the out-of-band region is discussed in chapter 2.3 and ref [8]. The corresponding in-band requirement for the receiver is discussed in chapter 2.3 and ref [9]. 

The spurious emission requirement, more than 10 MHz from the supported regulatory BW, is further discussed in 2.5 and ref [10]. 

2 Discussion

2.1 Assumptions

Within the frequency band allocated for UTRA/E-UTRA we will see a mix of 5 MHz UTRA carriers and new E-UTRA carriers with a flexible bandwidth. According to TR25.913 the targets for the evolution of the radio-interface and radio-access network architecture is the scalable bandwidth of 1.25, 2.5, 5, 10, 15 and 20 MHz. Outside the UTRA/E-UTRA spectrum there will be adjacent services which vary between the different bands. Within a bandwidth any possible number of resource block could be scheduled simultaneously. To keep the interoperability between operators within the UTRA/E-UTRA spectrum and between UTRA/E-UTRA and the adjacent services we make the following assumptions:

Assumption 1. A new E-UTRA carrier, of any bandwidth, should work together with another E-UTRA carrier, of any bandwidth, and a ACLR/ACS like requirement should be defined for any combination.

Assumption 2. A new E-UTRA carrier, of any bandwidth, should work together with a 5 MHz UTRA carrier and a ACLR/ACS like requirement should be defined for any combination.

Assumption 3. Any possible number of resource blocks should be allowed to be scheduled simultaneously for the E-UTRA carriers.
Assumption 4. When aggregated resources are separated in frequency the spectrum between the different supported regulatory BW should be allowed to be used by another operator with the same restrictions and possibilities as the spectrum outside the supported regulatory BWs.  

The reason for this would be to have compatibility between different BSs and different UEs configured for different bandwidths with a flexible resource block allocation and working at adjacent or separated frequencies. It might be that one requirement is stricter than the other and by that would be the design limiting requirement. 
2.2 In-band requirements based on Sub Carrier Set Resolution

The system will allow an arbitrary number of resource blocks to be turned on at each instant of time according to assumption 3. The different resource blocks are intended for or coming from different users which require something similar to ACLR and ACS, but with a sub carrier set resolution, within the supported regulatory BW. A resource block is a 375 kHz set of sub carriers for the duration of a sub frame. That is in this document called In-band Sub carrier Set Leakage (ISSL) and In-band Sub carrier Set Rejection (ISSR), respectively. ISSL is seen as modulation accuracy requirements and are together with EVM discussed further in ref [7]. Further work is required for the ISSR.
2.3 Out-of-band requirements based on Sub Carrier Set Resolution

Considering assumption 3 and the fact that power control and scheduling can be based on resource block size, it means that also the requirement corresponding to the ACLR/ACS requirements should have a resolution equal to the bandwidth of a resource block. A resource block is a 375 kHz set of sub carriers for the duration of a sub frame. Therefore any bandwidth should have an ACLR/ACS like  requirement defined as per sub carrier set. That is in this document called Adjacent Sub carrier Set Leakage (ASSL) and Adjacent Sub carrier Set Rejection (ASSR), respectively. ASSL is further discussed in ref [8] and ASSR in ref [9]. 

2.4 Spectrum mask

In [8], a new concept for handling of emissions in adjacent frequencies is proposed. The new introduced ASSL (Adjacent Sub-carrier Set Leakage) concept covers 10 MHz from the supported frequency bandwidth edges and is based on measurement BW of 375 kHz. 

Table below is an example of today UTRA node-B spectrum emission mask. The UE spectrum emission mask uses the same measurement BW as the Node-B.

Table 6.3: Example of BS Spectrum emission mask values
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement Band I, II, III, IV, V, VII, VIII
	Additional requirements Band II, IV and V 1
	Measurement bandwidth2

	2.5 MHz ( (f < 2.7 MHz
	2.515MHz  ( f_offset < 2.715MHz  
	-14 dBm
	-15 dBm
	30 kHz 

	2.7 MHz ( (f < 3.5 MHz
	2.715MHz  ( f_offset < 3.515MHz
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	-15 dBm
	30 kHz 

	(see note 3)
	3.515MHz  ( f_offset < 4.0MHz 
	-26 dBm
	NA
	30 kHz 

	3.5 MHz ( (f ( (fmax
	4.0MHz  ( f_offset < f_offsetmax 
	-13 dBm
	-13 dBm
	1 MHz 


The proposed resolution for ASSL covers the major part of the frequency range the emission mask is valid for. Thus, the introduced ASSL concept with requirements based on 375 kHz measurement BW is proposed to be sufficient as a spectrum emission mask for E-UTRA, therefore there is no need to have separate specific emission mask requirements for E-UTRA node-B and E-UTRA UE.

Due to regulatory requirements e.g. FCC in some part of the world, there is a need to define additional requirements for E-UTRA but this can be handled as additional requirements for ASSL valid for applicable bands (e.g. band II, IV and V).

Having only ASSL requirements with general resolution of 375 kHz would possibly require some additional co-existence studies with GSM (200 kHz) when settling E-UTRA requirements.

2.5 Spurious emission 
A spurious emission concept is presented in ref [10] taking the flexible bandwidth into account. The same concept was earlier presented in ref [11].
2.6 Resource aggregation

The requirements for Evolved UTRAN in TS25.913 [1] states the following: “The system shall be able to support (same and different) content delivery over an aggregation of resources including Radio Band Resources (as well as power, adaptive scheduling, etc) in the same and different bands, in both uplink and downlink and in both adjacent and non-adjacent channel arrangements.”
In [4] the requirements for aggregation were analyzed and prioritised. In [5] and [6] the system and implementation impacts from the requirement were further analyzed.

In [6] special concern was made regarding aggregation over separated channels in the same band and the consequence for the ACLR/ACS like requirements.
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It should be noted that the purpose of this aggregation is to aggregate over a discontinuous spectrum allocation for the operator. That means that there will be another operator between the channels and therefore the ACLR(ASSL)/ACS(ASSR)/blocking requirement that is valid outside the channels would also be applicable between the channels. In the ref [8] the consequence according to assumption 4 is outlined for the base station ASSL, but the same would be valid also for the user equipment ASSR if the aggregation type is required for the downlink. If the aggregation type is required for the uplink the same would be valid for the user equipment ASSL and the base station ASSR. The same would also apply for blocking requirements but that is not further discussed in this document.
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