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Introduction
The Rel-17 study item on Reduced Capability NR devices was approved in [1] and updated in [2]. The WI has been updated in RAN#90 [3] and in RAN#91[4].
	WI [4]:
· Reduced maximum UE bandwidth:
· Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz. 
· Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz.


Wider bandwidth operation
After initial access the UE may switch to narrower BW for power saving. This has adverse effects on coexistence and frequency diversity. Not only frequency hopping will be limited, but channel estimation outside the RF BW is problematic. Interference patterns are adversely affected by the narrow bandwidth scheduling. Coexistence with non-NR RedCap may be hindered by the alignment of PUCCH resources and thereby grant allocation in the uplink.
To operate in a channel wider than the UE RF bandwidth to options have been considered:
· Option 1: Use BWP-switching with restrictions that allow reducing the switching delay
· Option 2: Allow wider BW BWP configuration than the UE RF BW. 
Option-1 demands less standardization effort but limits the PRB range changes in the scheduling to slot boundaries. Meanwhile Option-2 allows swifter changes during the slot duration, but scheduling needs to deal with the transmission gaps required for RF-retuning.   
Bandwidth-part switching
The BWP switch delay is and integer number of slots measured from the start of the slot where the switch is initiated e.g. by a triggering DCI, to the start of the slot where the earliest transmission may occur. Table 1 specifies this delay according to UE capability.  
The goal is to reduce the BWP switch delay by applying adequate restrictions to the reconfiguration, and possible enhancing the trigger mechanism as well as long as it has minor impact on RedCap UE complexity. For instance, triggering in advance with acknowledgement, and delayed switching could contribute to shorter and smoother delays. If the BWP switch is known in advance and limited to restricted reconfigurations it can enable a smoother scheduling and HARQ operation as well. In the extreme case, a fast switch is only supported between BWPs with identical configurations apart from the center frequency. The set of center frequencies could be restricted as well. As a corner case the switching may be limited to a pair of BWP.  
Such enhancements would entail that BWP switches may take more flexibly with less detriment to the UPT and transmission latency. 
Table 1. BWP switch delay
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Observation 1: Reducing BWP switch delay would decrease latency and UPT penalty of switching for RedCap UE, thereby enabling more frequent BWP changes.
Proposal 1: Study the achievable BWP switching delay enhancement between BWP with identical configurations but different center frequencies, and for a limited set of center frequencies.    
Wide bandwidth BWP
Decoupling the BW of the active BWP from the UE RF BW offers, in theory, the possibility of transparent, swift RF retuning during a slot, and alignment of certain applications and hopping patterns and timing with non-RedCap UEs serviced by the same cell. In practice, however, scheduling needs to deal with the RF-retuning delay and the frequency resolution of resources will be aligned with the larger BW. This may impair the efficiency for RedCap UE and the retuning gap is lost for the cell capacity as well. 

In FR2 at higher SCS, the best achievable RF-retuning gap may amount to at least 4 symbols, which makes switching within a slot unattractive.

Observation 2: Decoupling the BW of the active BWP from the UE RF BW offers, in theory, the possibility of transparent, swift RF retuning during a slot, and alignment of certain applications and hopping patterns and timing with non-RedCap UEs serviced by the same cell.    

Observation 3: RF-retuning gaps during the slot are lost for the scheduling as opposed to BWP switch duration.    

Observation 4: In FR2 at higher SCS, the best achievable RF-retuning gap may amount to at least 4 symbols, which makes switching within a slot unattractive.
Conclusions
In this contribution we made the following observations:
Observation 1: Reducing BWP switch delay would decrease latency and UPT penalty of switching for RedCap UE, thereby enabling more frequent BWP changes.
Observation 2: Decoupling the BW of the active BWP from the UE RF BW offers, in theory, the possibility of transparent, swift RF retuning during a slot, and alignment of certain applications and hopping patterns and timing with non-RedCap UEs serviced by the same cell.    

Observation 3: RF-retuning gaps during the slot are lost for the scheduling as opposed to BWP switch duration.    

Observation 4: In FR2 at higher SCS, the best achievable RF-retuning gap may amount to at least 4 symbols, which makes switching within a slot unattractive
[bookmark: _GoBack]In this contribution we made the following proposals:
Proposal 1: Study the achievable BWP switching delay enhancement between BWP with identical configurations but different center frequencies, and for a limited set of center frequencies.    
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Table 8.6.2-1: BWP switch delay

4 | NRSlot | BWP switch delay Tewrsuianoety (S1015)
length
(ms) Type v Type 2%
0 1 1 3
1 05 2 5
p) 025 3 9
3 0.125 6 18
Note 1. Depends on UE capabilly
Note 2. If the BWP switch involves changing of SCS, the BWP

switch delay is determined by the smaller SCS between
the SCS before BWP switch and the SCS after BWP

switch.





