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1 Introduction
In RAN1#86bis, NR bandwidth adaptation was discussed and the following was agreed.
 
	Agreements:
· At least for single carrier operation, NR should allow a UE to operate in a way where it receives at least downlink control information in a first RF bandwidth and where the UE is not expected to receive in a second RF bandwidth that is larger than the first RF bandwidth within less than X µs (FFS: value of X)
· FFS the first RF bandwidth is within the second RF bandwidth
· FFS the first RF bandwidth is at the center of the second RF bandwidth
· FFS the maximal ratio of the first RF bandwidth over the second RF bandwidth
· FFS detailed mechanism
· FFS RF bandwidth adaptation for RRM measurement



This contribution discusses the FFS points identified last RAN1 meeting for NR bandwidth adaptation.
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2 Required time for bandwidth adaptation
In some sense, UE bandwidth adaptation is already available in LTE by UE implementation. For example, a UE processes only 6 PRBs during initial access procedure. Then, after the acquisition of DL bandwidth information on MIB, the UE can change the operating bandwidth accordingly. This enables UE power saving by avoiding unnecessary UE processing outside the center 6 PRBs. 
For eMTC, although the bandwidth is constant and restricted to narrow bandwidth (6 PRBs) throughout the entire UE operation, the frequency location can be changed as per eNB scheduling. It is assumed that the maximum retuning time between narrowband regions is at most two symbols including CP length assuming normal CP (15 KHz SCS) and one symbol is currently considered for feMTC.
For NR, the required time for bandwidth adaption can be categorized in following cases.
Case 1: Same center frequency between adapted bandwidths.
· This can be regarded as the similar operation for LTE initial access procedure as described above.
· The required time for bandwidth adaption would be small, e.g., a few μs.
· The ratio between adapted bandwidths would marginally affect the required time for bandwidth adaptation. For example, for LTE initial access procedure, the ratio of adapted bandwidth is 6% (i.e. from 6 PRBs to 100 PRBs).
Case 2: Different center frequency between adapted bandwidths
· This can be regarded as bandwidth adaptation on top of the frequency retuning process.
· The required time for bandwidth adaptation would be relatively larger, e.g., hundreds of μs. For example, in LTE for half-duplex FDD, 1 subframe (1000 μs) is assumed but this is also for timing alignment purposes as the actual switching time can be somewhat smaller. The dominant portion would be initializing RF components for frequency retuning where the dynamic range of frequency retuning is much larger in NR.
Observation: The required time for bandwidth adaptation is a few μs and hundreds of μs for the cases of the same and different center frequency between adapted bandwidths, respectively.

3 RRM measurement for bandwidth adaptation
In LTE, the UE should be capable of performing RSRP and RSRQ measurements with measurement period and measurement bandwidth given in Table 1 [1]. The narrow measurement bandwidth of 6 PRBs achieves UE power savings as well as cell search process independent from the channel bandwidth. On the other hand, the wider measurement bandwidth would mitigate potential measurement error from neighbour cell interference in some deployment scenarios.
Table 1. Measurement period and measurement bandwidth (TS36.133)
	Configuration
	Physical Layer Measurement period: TMeasurement_Period _Inter_FDD [ms]
	Measurement bandwidth [RB]

	0
	480 x  Nfreq
	6

	1 (Note)
	240 x  Nfreq
	50

	Note: This configuration is optional



Similar to LTE, the NR measurement bandwidth can be configured and further associated with the adapted bandwidth of a UE. The RRM measurement accuracy would depend on how often the UE bandwidth is adapted.

4 UE power saving
According to our initial studies, the achievable power saving gain is roughly 10% - 20% when simply halving the UE bandwidth, e.g., from 20 MHz to 10 MHz. In addition, we observed that the UE power consumption portion for blind decoding operations when there is no DL control signaling transmitted to the UE ranges between 55% - 65% under the assumption of high throughput data transmission.
[bookmark: _GoBack]Though the amount of power consumption may vary depending on traffic model, UE implementation, etc., we anticipate the above observation hold in general. Therefore, it is proposed to take both UE bandwidth adaptation and UE blind decoding enhancements for UE power saving.
Proposal: Consider both UE bandwidth adaptation and UE blind decoding enhancements for UE power saving.

5 Conclusions
This contribution has discussed the UE bandwidth adaptation in terms of required time and RRM measurements. Based on our initial studies, it is observed that;
Observation: The required time for bandwidth adaptation is a few μs and hundreds of μs for the cases of the same and different center frequency between adapted bandwidths, respectively.
Our proposal is;
Proposal: Consider both UE bandwidth adaptation and UE blind decoding enhancements for UE power saving.
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