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1 Introduction

This contribution is a revision from R1-17157141.
The following agreements on uplink data scheduling were achieved during previous meetings [1]

 REF _Ref490225153 \r \h 
[2]

 REF _Ref490215964 \r \h 
[3]:
Agreements [1]
· Similar to LTE, the number of RBs allowable for DFT-s-OFDM waveform should be N = 2i3j5k. 
Agreements [2]
· For DFT-S-OFDM based NR-PUSCH transmission, contiguous RB allocation with/without frequency hopping are supported
· At least intra-slot frequency hopping is supported for 14 symbol slot case
· FFS on detailed resource allocation

· FFS on detailed frequency hopping for PUSCH
Agreements [3]
· A DCI format with resource allocation based on LTE DL RA type 0 (i.e., bit-map) is supported for PUSCH with CP-OFDM waveform.

· A DCI format with resource allocation based on LTE UL RA type 0 is supported for PUSCH with CP-OFDM waveform and with DFT-s-OFDM waveform.
Based on the lasted email discussion, the following agreement is achieved:
· For cross-carrier scheduling
· PDCCH and the scheduled PDSCH/PUSCH can have different or the same numerologies
· The time granularity indicated in the DCI for the timing relationship between DCI and the corresponding PDSCH/PUSCH follows the numerology of the PDSCH/PUSCH transmission.
In this contribution, we address some considerations on uplink data scheduling.

2 Uplink resource allocation in frequency domain

In NR, uplink transmission could be based on either CP-OFDM-based or DFT-s-OFDM-based. The same resource allocation scheme, i.e., uplink resource allocation type 1 is supported in UL resource allocation for both CP-OFDM-based PUSCH and DFT-s-FDMA-based PUSCH. 
In LTE, due to the tradeoff between resource allocation flexibility and DFT operation complexity, the bandwidth of PUSCH in terms of resource blocks should satisfy N = 2i3j5k. Such restriction is not necessary for CP-OFDM-based PUSCH due to no additional DFT operation for CP-OFDM-based PUSCH. Therefore, the number of PRBs allocated for a UE could be any number as in LTE downlink within OFDM waveform.

Proposal 1: In NR uplink resource allocation, the number of RBs allowable for CP-OFDM-based PUSCH should not be restricted to N = 2i3j5k.
To obtain uplink diversity in LTE uplink, inter-subframe and intra-and-inter-subframe frequency hopping are supported for contiguous resource allocation. Similarly to LTE uplink, 14-symbol intra-slot frequency hopping is supported for contiguous resource allocation for UE using DFT-s-OFDM waveform. If hopping is used for uplink transmission, some considerations on UE-specific BWP seem necessary. It is straightforward that the frequency hopping should be within the UE-specific BWP. As a result, the following two alternatives can be discussed.
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Figure 1 Frequency hopping with UE-specific BWP
(a) Frequency hopping within the UE-specific BWP: If this approach is used, physical resource blocks after hopping may collide between two UEs when two BWPs are overlapped, shown in Figure 1(a).
(b) Frequency hopping within a hopping bandwidth within each UE-specific BWP: this approach is to apply frequency hopping only within a hopping bandwidth and frequency hopping only occurs within the hopping bandwidth, shown in Figure 1(b). Multiple hopping bandwidths can also be considered for a UE where the RBs are clustered and respectively hops within each one. 
Based on the above discussion we propose the following:
Proposal 2: Support configuration of one or multiple hopping bandwidths within the UE-specific BWP.
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Figure 2 Potential resource fragment

The location of the hop in time domain is not yet agreed. PUSCH can be consists of a various number of symbols. To maximize the benefit from frequency hopping irrespective of channel conditions one general rule for frequency hopping is to have a symmetric length on hops as much as possible. However, note that different uplink transmission durations may be allocated to different UEs with their BWPs overlapped. As shown in Figure 2(a), UE1 is scheduled with 14-symbol PUSCH and UE2 is scheduled with 12-symbol PUSCH. If frequency hopping occurs in the middle of PUSCH, there may exist potential resource fragment as circled in red. As a result, it seems to be beneficial to configure hopping boundary for UE1 at the 8th symbol or for UE2 at the 7th symbol, as shown in Figure 2(b).
Proposal 3: In the case of frequency hopping is enabled, the number of symbols in the first and second hops are configured.
Moreover, NR supports slots aggregation and data transmission can be scheduled over one or multiple slots. If frequency hopping is also supported for slots aggregation based uplink transmission, frequency hopping of different transmission durations may collide. For example shown in Figure 2, PUSCH of UE1 is scheduled with 2 slots aggregation, while PUSCH of UE2 is scheduled with 1 slot, and hopping of UE1 and UE2 are collided within slot 1. A simple solution is to configure different hopping subbands for different transmission durations, namely hopping of different transmission durations will be restricted to different hopping subbands.
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Figure 3 Frequency hopping collision among different transmission durations
Proposal 4: Frequency hopping should avoid collision among different transmission durations.
3 Conclusion
Proposal 1: In NR uplink resource allocation, the number of RBs allowable for CP-OFDM-based PUSCH should not be restricted to N = 2i3j5k.
Proposal 2: Support configuration of one or multiple hopping bandwidths within the UE-specific BWP.
Proposal 3: In the case of frequency hopping is enabled, the number of symbols in the first and second hops are configured.
Proposal 4: Frequency hopping should avoid collision among different transmission durations.
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