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1. Overall Description:
In RAN1#96bis, below agreements have been made concerning remaining options for PUSCH wideband operation
 Agreement:
For UL transmissions in a serving cell with carrier bandwidth greater than LBT bandwidth, for the case where UE performs CCA before UL transmission, support at least Alt. 1 among the following alternatives
· Alt. 1: UE transmits the PUSCH only if CCA is successful at UE in all LBT bandwidths of the scheduled PUSCH.
· Alt. 2: UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE. 
· Decision on whether this alternative is supported will depend on feedback from RAN4
· FFS on restrictions to the subset of LBT bandwidths, e.g., only contiguous LBT bandwidths allowed, based on feedback from RAN4
· Necessity of guard bands within the scheduled PUSCH should be determined by RAN4
· FFS: Whether this applies also to configured grant PUSCH
· FFS: Whether this applies also to PUCCH

RAN2 have analysed the impacts for support of Alt. 1 and Alt. 2 for wideband operation.

For Alt. 1, least RAN2 impacts are foreseen since the UE MAC performs data transmission or reception only in case the full carrier LBT operation has succeeded. In case the transmission is subject to LBT failures, the UE may try to transmit on the following available grant if it is using configured grants without waiting for HAR timer to expire, and likewise gNB may try the next slot. In this way, the latency caused by the loss of the transmission opportunities can be reduced. Such action doesn’t require spec changes, and wideband operation can be supported by using carrier aggregation.
For Alt. 2, there are two scenarios observed for using part of a wide carrier upon LBT outcome per sub-band.
Scenario A: PUSCH/PDSCH across all sub-bands, meaning that the UE receives a single scheduling grant/assignment for data reception or transmission. Therefore, the UE builds/receives a corresponding TB across all sub-bands.
Scenario B: individual PUSCH/PDSCH per sub-band, meaning that the UE receives a scheduling grant/assignment per sub-band, therefore, the UE builds/receives a corresponding TB per sub-band.
For Alt. 2, in Scenario A, the UE or the gNB must do a puncturing or a rate-matching of the coded bits to fit with the remaining bandwidth. This would not only bring additional processing complexity but also increase the probability of transmission failures and thus retransmissions that will delay the correct reception. This may negatively affect the quality of services.
For Alt. 2, in Scenario B, the UE will receive scheduling assignment/grant per sub-band, meaning that an additional index of the sub-band needs to be added to the DCI signaling. In addition, each sub-band need to be visible at upper layers including RRC and MAC. All MAC procedures, such as HARQ, may be performed per sub-band instead of once per transmission. 
Alt. 2 is an optimization that will inevitably add substantial efforts for RAN2, to standardize functionalities that are similar to CA and BWP. This will make it challenging for the NR-U WI to complete on time. 

RAN2 also recommend to not support sub-band specific PRACH configuration, as this will have similar effect as Alt. 2.

Therefore, RAN2 inform RAN1 of the foreseen RAN2 impacts and recommend RAN1 to disregard Alt. 2 and sub-band specific PRACH for wideband operation.

2. Actions:

To RAN1 group.
ACTION: 	
1) RAN2 respectfully asks RAN1 to take the above foreseen RAN2 impacts for wideband operation into account. 
2) RAN2 further recommends RAN1 to disregard Alt. 2 and sub-band specific PRACH for wideband operation.

3. Date of Next TSG-RAN WG2 Meetings:
3GPPRAN2#107		26 - 30 Aug 2019		Prague, Czech Republic
3GPPRAN2#107bis		14 - 18 Oct 2019		China
