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1
Introduction 
The NR spectrum ranges as being considered in 3GPP [1] has potentially opened up the opportunity for ultra-wide channel bandwidth operation to boost the highly demanded data capacity and communication speed. In last RAN4 meeting, the working assumption for Rel-15 maximum channel bandwidth had been consented to be 100 MHz for bands below 6 GHz and 400 MHz for bands above 24 GHz [2]. In view of network operation under maximum channel bandwidth, the entire channel bandwidth may not be occupied by a single user at all time, but is often shared by multiple users which is also known as the multi-user OFDM access technology (MU-OFDMA). In this contribution, we intend to bring up the potential concerns with NR UE sub-channel-bandwidth operation under MU-OFDMA, in particular, when network is operating at its maximum channel bandwidth.             

2
Discussion
UE sub-channel bandwidth operation in terms of LTE’s language would be the “partial RB allocation”. In LTE, UEs are always configured to accommodate the full channel bandwidth, no matter if it is under full-RB or partial RB allocation. The downside of keeping UE transceiver to constantly operate at full channel bandwidth while only partial RB is allocated is that the transceiver power consumption would not scale down when allocated RB number is reduced. For LTE, this concern in general is of less significance as the maximum channel bandwidth is only 20 MHz where the current saving from downscaling transceiver bandwidth would not be so perceptible. This however would not be the case for NR as the maximum channel bandwidth for Rel-15 is 400 MHz according to the working assumption and could be even wider for future releases. The concern of NR UE supporting maximum channel bandwidth with respect to its aggravated power consumption has been raised in RAN1 where the concept of channel bandwidth adaptation was hence proposed [3].         

For the scenario that the network would not reconfigure the channel bandwidth for a particular user when its traffic is reduced, but only to allocate partial RB numbers within the maximum channel bandwidth for the user, we think the UE bandwidth adaptation mechanism shall also be considered, or the UE power consumption could be an issue for mobile device battery draining.

Proposal 1: UE sub-channel bandwidth adaptation shall be considered for NR.

To facilitate UE sub-channel bandwidth adaption, it is suggested network to avoid scheduling non-contiguous RB allocations for a single user, especially, for RB groups with relatively wide frequency separation. For example, if non-contiguous RBs are scheduled at the both ends of the channel bandwidth, the adaptation could not be realized.

Proposal 2: NR network to avoid scheduling non-contiguous RB allocations for a single user to facilitate sub-channel bandwidth adaptation.

Apart from saving UE power consumption, there are further benefits for having sub-channel bandwidth adaptation without non-contiguous RB allocations. In LTE, we have observed that MPR and A-MPR for non-contiguous RB allocation can be significantly higher than those for contiguous RB allocation. Considering that the UL range could potentially be the limitation of network coverage for many NR bands, minimizing MPR and A-MPR through sub-channel bandwidth adaptation is highly desirable.

One key aspect for sub-channel bandwidth adaptation is that the UE local oscillator (LO) frequency would be shifted to the center of the RB location, as illustrated in Figure 2-1. This may require a transition time for frequency settling when RB location is moved.
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Figure 2-1 UE LO location with and without sub-channel bandwidth adaptation
The additional benefit of shifting LO frequency to the center of RB location is to potentially further reduce the MPR and A-MPR requirements, which is a result of better UL spectral confinement as exemplified in Figure 2-2 [4]. 
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Figure 2-2 UL spectral profiles for 25RB in 20MHz channel BW with (B) and without adaptation (G)
With the concept of UE sub-channel bandwidth adaptation without non-contiguous RB allocation, the network can take advantage of the better UL spectral confinement and schedule the far-out users closer to the center of the channel bandwidth to minimize the MPR requirement, as is shown in Figure 2-3 where the allocated RB local ACLR would have less or no impact to the channel ACLR.
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Figure 2-3 RB allocation scheduling to minimize MPR
3
Conclusion
In this contribution, we brought up the potential concerns in NR UE sub-channel-bandwidth operation under MU-OFDMA and proposed to apply UE bandwidth adaptation to mitigate the power consumption and UL coverage issues.

Proposal 1: UE sub-channel bandwidth adaptation shall be considered for NR.

Proposal 2: NR network to avoid scheduling non-contiguous RB allocations for a single user to facilitate sub-channel bandwidth adaptation. 
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