Page 1

3GPP TSG RAN WG4 Meeting #82
R4-1701895
Athens, Greece, 13th – 17th February, 2016


Title: 
Maximising NR spectrum utilization
Source: 
Vodafone
Agenda item:
10.4.1.1
Document for:
Discussion/Approval
1
Introduction
In previous RAN4 meetings, the idea of maximising, and not restricting, the number of RBs operated in a given spectrum block has been discussed. Vodafone believes this idea would be very important to follow-up to look at how we can maximise performance with NR compared to LTE – and allow this to be improved over time and not just limiting spectrum occupancy to the performance that may be achievable today. This document looks further at how this could be operated, and the relationship to RAN4 requirements definition.

2
Discussion
2.1
Spectrum occupancy
Figure 1 shows a typical deployment of 2 operators’ networks.
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Figure 1: Maximising spectrum occupancy
In this scenario we assume (hypothetically) that the Base Station is able to transmit RBs (shown in yellow) right to the edge of its assigned spectrum block and still meet the BS OOBE requirements. A UE1 in the first frequency location is receiving the nominal transmitted RBs from the Op1 BS, and the UE2 in the second frequency location is able to receive the additional RBs transmitted by the Op1 BS. 
UE receiver:

In this scenario, the UE may experience Rx blocking from Operator 2 Base Station. However, whether Rx blocking is actually experienced, and how much, will depend  on the specific deployment scenario. For example if Operator 1 and 2 shared the same sites then it may not be a problem to use almost a fully contiguous allocation, so the problem will depend on the coupling loss between operator 1 UE and operator 2 BS. Op1 BS may be able to detect any such problem based on whether the UE2 reports a poor CSI when operating in those edge RBs compared to being shifted to the UE1 location. And interference may be overcome by the Op1 BS transmitting a more robust MCS on thise edge RBs. 
However, there seems to be no reason not to allow this type of operation in networks, and therefore no reason to restrict the number of RBs transmitted by the Base Station, even if with current Base Station designs there would be some restriction.
UE transmitter:

If UE2 is now transmitting on the edge (yellow) RBs, then obviously may be more of an issue, as there is no way for Operator 2 Base Station to directly control the Operator 1 UE in case interference is experienced. However, scaling down the transmission bandwidth configuration of the UE, and adjusting the transmitted power should help to reduce emissions. This obviously depends on sufficiently granular Tx OOBE requirements being specified to maximise performance here (and independent of any “channel bandwidth” concept such as in LTE), so this may be considered further. 
Over time it may be possible for a UE to operate with tighter OOBE requirements, and potentially better performing UEs could maximise maximum throughput performance if the network was made aware of this. So it would seem unnecessary to restrict the system design or operated spectrum occupancy based on any current assumption of UE OOBE performance.

Observation: In both downlink and uplink direction there seems to be no need to restrict how close to the edge of the channel that RBs may be operated by the system. 
2.2
Maximum output power requirements

In LTE, the maximum output power  requirements are defined based on the OOBE requirements, and MPR is defined for a given configuration, based on “number of RBs transmitted in the RB locations closest to the band edge”, and the “modulation scheme” transmitted.
However, for the scenario where the UE is not transmitting close to the band edge, the UE would typically be able to transmit with lower MPR (assuming inband emissions requirements and EVM requirements are met). Therefore, it would make sense to consider setting requirements for this. This type of approach was defined for NB-IoT, but not for LTE generically.
Observation: Setting maximum output power requirements for when the UE is not transmitting in the edge RBs would seem beneficial for ensuring an improved system performance in uplink.

3
Proposed way forward
The following is proposed:
1) Define RAN4 requirements without making any restriction on how close to the edge of the channel the UE is able to operate, with the aim of enabling spectrum occupancy maximization where it makes sense in NR deployments.

2) Consider setting maximum output power requirements for transmission bandwidth configurations depending on the RB locations operated, and not purely assuming the UE operating at the band edge.
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