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1. Introduction

It is expected that the method of resource allocation for data channel may needs to be reconsidered for NR, considering the introduction of wider carrier bandwidth as well as multiple numerologies [1]:
Agreements:
· NR strives for efficient support of dynamic resource allocation of different numerologies in FDM/TDM fashion.

· Potential specification impact includes but is not limited to:

· FFS:CSI-RS measurement

· FFS: the time and frequency granularity of dynamic resource allocation

· FFS: If spectrum confinement (filtering, windowing, …) can be dynamically varied or not 

Also, in the previous meeting, a 2-step approach for resource allocation is agreed for UE with less bandwidth capability [2].
Agreements:

· Resource allocation for data transmission for a UE not capable of supporting the carrier bandwidth can be derived based on a two-step frequency-domain assignment process 
· 1st step: indication of a bandwidth part
· 2nd step: indication of the PRBs within the bandwidth part
· FFS definitions of bandwidth part
· FFS signaling details
· FFS the case of a UE capable of supporting the carrier bandwidth
In the following, we provide our view on the details of two step resource allocation for data channel in NR.
2. Discussion 

As the main intention to adopt a two-step allocation approach is to avoid unnecessary scheduling flexibility or signaling overhead for UE with less bandwidth capability. It is straightforward that the size of bandwidth part in the frequency domain is tightly linked to the maximum bandwidth a UE supported. If the size of bandwidth part can be set to a value between carrier bandwidth and maximum bandwidth of a UE, gNB would have extra flexibility to schedule UE. However, it is uncertain whether such flexibility is necessary and the extra overhead is justified. Furthermore, if the location of bandwidth part can be dynamically changed, it seems that such flexibility is redundant. Another question can be asked is whether the size of bandwidth part can be less than maximum bandwidth of a UE. In addition to reduction of signaling overhead, schedulable bandwidth can be adapted according to traffic situation and potentially there might be chances to reduce the power consumption if buffering/pre-processing of data channel in NR is required, which would depend on other decision. Another potential use case for supporting size of bandwidth part less than UE maximum bandwidth is the case of mixed-numerology carrier. If UE is receiving data from a specific numerology, it may not be very useful to allocate resource across UE maximum bandwidth if bandwidth of the specific numerology is less than UE maximum bandwidth. Since whether there are gains other than overhead reduction is unclear for now. It is nature to support bandwidth part whose size is equal to maximum bandwidth of a UE and further study whether to support bandwidth part whose size is less than maximum bandwidth of a UE. (Assuming maximum bandwidth of a UE is less than carrier bandwidth)
Proposal 1: To support bandwidth part whose size is equal to maximum bandwidth of a UE and further study whether to support bandwidth part whose size is less than maximum bandwidth of a UE.
    Regarding the location of bandwidth part, several alternatives can be considered. A first alternative is dynamically signalling such information on a per slot/mini-slot basis. It would provide gNB largest flexibility to allocate resource as gNB is able to schedule a UE anywhere of carrier bandwidth in any slot/mini-slot, with the price of larger downlink control information overhead.  On the other hand, as buffering data seems not possible for this alternative, there should be some gap between control channel and data channel to allow UE to adjust the location of bandwidth part after receiving such indication from gNB which might induce some inefficiency. A second alternative is to signal location of bandwidth part dynamically on a multi-slots basis, e.g. on group common PDCCH. Such alternative would limit scheduling flexibility a bit as gNB should confine resource allocation for the UE during certain period. Extra control channel design might need to be considered. Depending on control channel structure, UE may be able to buffer data channel similar to LTE, which may lead to extra power consumption. A third alternative is of course to allow high layer signaling to configure the location of bandwidth part. This alternative would alleviate overhead of control signalling. However, RRC/NAC CE signalling is required if gNB want to adjust the location of bandwidth part which makes resource allocation quite restrictive. 
Proposal 2: The location of bandwidth part in the frequency domain can be indicated by:



Alternative 1a: NR-PDCCH per slot/mini-slot

Alternative 1b: NR-PDCCH for multiple slots/mini-slots



Alternative 2: Higher layer signaling, e.g. RRC/MAC CE
3. Conclusion

In this contribution, we discuss the property of bandwidth part and have the following proposal:

Proposal 1: To support bandwidth part whose size is equal to maximum bandwidth of a UE and further study whether to support bandwidth part whose size is less than maximum bandwidth of a UE.

Proposal 2: The location of bandwidth part in the frequency domain can be indicated by:



Alternative 1a: NR-PDCCH per slot/mini-slot

Alternative 1b: NR-PDCCH for multiple slots/mini-slots



Alternative 2: Higher layer signaling, e.g. RRC/MAC CE
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