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1
Introduction
This document discusses some further issues relating to the UE out-of-band requirements definition, where further flexibility could be enabled to maximise spectrum occupancy where spectrum allocations are slightly less than the defined channel bandwidths or combinations of them.
2
Discussion
2.1
Out-of-band region and benefits of additional flexibility

Decisions have been made relating to spectrum occupancy within defined channel bandwidths for UE and BS (depending if the BS actually uses the Channel Bandwidth term). This will help operators maximise their usage of spectrum when spectrum allocations are fully aligned with the defined channel bandwidths or combinations of them. 

However, there may also be scenarios where spectrum allocations are slightly (up to a few MHz) smaller than the defined channel bandwidth or combination. The current UE Out-of-Band region starting frequency in LTE is not particularly flexible in this regard, as it defines the UE OOB requirements to always be from the frequency that equals the edge of the channel bandwidth (see figure 1 below).
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Figure 1: LTE UE out-of-band definitions
2.2 How to enable more flexibility for operators
In order to enable more flexibility for operators, we believe that it would be beneficial for RAN4 to consider the possibility for the following components requirements for defining the start of the “out of band” region for the NR UE:

· Allow the “channel edge” to be shifted inwards in scenarios where the maximum number of RBs is slightly truncated compared to the normal channel bandwidth. A truncation of e.g. up to 2 RBs at each edge could be sufficient, but the number should be confirmed.
· Define the out-of-band emissions requirements for this scenario to be equal to the requirements for “the next largest bandwidth”, e.g. 10MHz in figure 2.
Figure 2 below shows an example of this truncation for scenario (b) compared to scenario (a). In the figure, the channel edge in scenario (b) can be considered to be shifted inwards by the amount fedge_offset compared to channel edge in scenario (a).
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Figure 2: Bandwidth truncation to enable spectrum flexibility
This approach would allow additional flexibility without requiring the definition of new channel bandwidth for the specification. 

However, we would need to ensure that UE ACLR and SEM requirements can still be met, and that UE ACS and Rx blocking is not degraded too much. 

2.3
Possible NR impact to of out-of-band emissions requirements
2.3.1 UE SEM
The text below is proposed as a method for incorporating this truncation possibility into the NR spectrum emission mask general requirement. However, it could also optionally be considered as an “additional minimum requirement”. 

6.x.x.1
Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( “channel edge –fedge_offset” of the assigned E-UTRA channel bandwidth, where fedge_offset = maximum required number of RBs – n RBs, where the value of n is no larger than [2], and is configurable statically by the network. 
For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1.1-1 the spurious requirements in subclause 6.6.3 are applicable.

6.x.x.1.1
Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 6.x.x.1.1-1 for the specified channel bandwidth.
2.3.2 ACLR

We do not make a specific proposal here, but it is up to UE vendors to confirm whether the existing ACLR requirements could be met by a UE that truncates its bandwidth by e.g. up to 2 RBs at the edge nearest the adjacent channel.  
2.3.3 UE Rx blocking and ACS
A small impact on blocking and ACS could be accepted by an operator wishing to truncate its own channel bandwidth, and therefore changes would not necessarily be required for those requirements.
3. Proposal

1) Agree in principle this “truncated bandwidth” concept for the OOBE region.

2) Confirm that the new definition for UE SEM could be acceptable for NR.

3) UE vendors are requested to verify that UE ACLR requirements should not be a problem.

4) Confirm the proposed approach for UE ACS and Rx blocking.
NOTE: This does concept does not necessarily need to be fully implemented in the specifications by December 2017. However we would like to make sure that the specification is able to include it by June 2018 as part of Release 15.
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