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1	Introduction
For BL/CE UEs, retuning is needed for a UE with max 1.4MHz when the allocation moves from one narrowband to a different narrowband. The UE is allowed to not transmit within the retuning time. However, if flexible RA is configured, the allocation of PUSCH may not be fully within a narrowband. In this contribution, we propose a criterion for retuning of BL/CE UE with flexible RA in Section 2 (i.e., specify the instances in which the UE is allowed to not transmit) and the corresponding TP is given in Section 3. This new criterion relies on the definition of “tuning narrowbands”. The center frequency is in the middle of the “tuning narrowbands”, similar as that of legacy narrowband for legacy UE.
2	Discussion
For the UE with flexible RA, the UE is allowed to retune between subframe N and N+1, 
· Whenever the narrowband containing the allocation changes between N and N+1 or
· When the allocation is not fully contained within any narrowband and the defined tuning narrowband containing the allocation changes between N and N+1. 
· The retuning time may be depending on UE capability: 0, 1, or 2 symbols.
For the flexible resource allocation outside the legacy narrowbands, the tuning NB is defined based on the flexible RA schemes of PUSCH CEMode A/B respectively.
· For PUSCH CEMode A, the tuning NB for UEs with flexible RA is defined for the allocation resources not fully within one NB, for different cases shown in Figure 1. 
· (a) If allocated resources include the left edge RB(s) outside NBs, e.g., BW=3, 10, 15, 20MHz, the tuning NB is defined as the consecutive 6PRBs starting from 1st RB of UL system BW.
· (b) If allocated resources include right edge RB(s) outside NBs, e.g., BW=3, 10, 15, 20MHz, the tuning NB is defined as the consecutive 6PRBs ending at the last RB of UL system BW.
· (c) Otherwise, the tuning NB is defined as the consecutive 6PRBs starting from .
[image: ]
(a)
[image: ]
(b)
[image: ]
(c)
Figure 1 Tuning narrowband for PUSCH CEMode A with flexible RA
· For PUSCH CEMode B, UE using flexible starting PRB for 2-PRB allocation of ‘110’ and ‘111’ may be shifted by high-layer configured , as illustrated in Figure 2. The tuning NB for UEs with flexible RA is defined for the allocation resources not fully within one NB as
· consecutive 6PRBs starting from  if the RA of ‘110’ is outside the NB
· consecutive 6PRBs ending at  if the RA of ‘111’ is outside the NB
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(a) RA of ‘110’
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(b) RA of ‘111’
Figure 2 Tuning narrowband for PUSCH CEMode B with flexible RA
In last meeting, another option for UL retuning is to set the center frequency in the middle of the allocated resources [1]. As illustrated in Figure 3, the UE has to adjust the center frequency if the starting PRB and/or allocation size change, resulting frequency UL retuning. For the UE which requires 1- or 2-symbol for retuning between the N and N+1 UL subframes, the other uplink channel, e.g., SRS, may have to be dropped. The waste of the spectrum resources and the cost of additional UE power consumption due to frequent UL retuning is not desired. 
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Figure 3 Tuning center frequency in the middle of allocated resources [1]

Proposal: For BL/CE UE with UL flexible resource allocation,
· For PUSCH CEMode A, the tuning narrowband is defined for the resources outside the narrowband as
· consecutive 6PRBs starting from 1st RB of UL system BW if allocated resources include the left edge RB(s) outside NBs, or
· consecutive 6PRBs ending at the last RB of UL system BW if allocated resources include right edge RB(s) outside NBs, or
· Otherwise, consecutive 6PRBs starting from .
· For PUSCH CEMode B, the tuning narrowband defined for the resources outside the narrowband as
· consecutive 6PRBs starting from  if the resource allocation field is '110', or 
· consecutive 6PRBs ending at  if the resource allocation field is '111'
3	Conclusion
For UL retuning, we proposed:
Proposal: For BL/CE UE with UL flexible resource allocation,
· For PUSCH CEMode A, the tuning narrowband is defined for the resources outside the narrowband as
· consecutive 6PRBs starting from 1st RB of UL system BW if allocated resources include the left edge RB(s) outside NBs, or
· consecutive 6PRBs ending at the last RB of UL system BW if allocated resources include right edge RB(s) outside NBs, or
· Otherwise, consecutive 6PRBs starting from .
· For PUSCH CEMode B, the tuning narrowband defined for the resources outside the narrowband as
· consecutive 6PRBs starting from  if the resource allocation field is '110', or 
· consecutive 6PRBs ending at  if the resource allocation field is '111'
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