3GPP TSG RAN WG1 #99			R1-1912878
Reno, USA, November 18th – 22nd, 2019

Source:	NTT DOCOMO, INC.
Title:	Wide-band operation for NR-U
[bookmark: Source]Agenda Item:	7.2.2.2.5
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
At the RAN1 #98bis meeting, wide-band operation for NR-U was discussed and following agreement/conclusion were made [1]. 
	Agreement:
For a search space set configuration associated with multiple monitoring locations in the frequency domain (as per the previous agreement defining such a search space set associated with a CORESET confined within an LBT bandwidth):
· PRBs allocated by frequencyDomainResources in the CORESET configuration are confined within one of LBT bandwidths within the BWP corresponding to the CORESET.
· Within the search space set configuration associated with the CORESET, each of the one or more monitoring locations in the frequency domain corresponds to (and is confined within) an LBT bandwidth and has a frequency domain resource allocation pattern that is replicated from the pattern configured in the CORESET.
· CORESET parameters other than frequency domain resource allocation pattern are identical for each of the one or more monitoring locations in the frequency domain.
· Include this and the prior agreement on this issue in an LS to RAN2

Agreement:
The intra-carrier guard bands on a carrier can be semi-statically adjusted with an RB level granularity. The RAN4 minimum guard band requirements are used as the guard bands when no semi-static adjustment is applied.
· The guard bands adjustments do not affect the already agreed restrictions on PUCCH resource allocation.
· FFS: Whether and how to handle the case where the intra-carrier guard bands are part of a resource allocation

Agreement:
· For UL transmissions in a serving cell with carrier bandwidth greater than the LBT bandwidth, for the case where UE performs CCA before UL transmission, UE transmits on the UL only if CCA is successful at UE in all LBT bandwidths that overlap with the resource allocation for the UL transmission
· The UE is not expected to receive resource allocations in discontiguous LBT bandwidths within a wideband carrier
· This does not preclude such resource allocation in discontiguous LBT bandwidths being supported by specifications managed by RAN1 in Rel-16.



At the RAN#84 meeting, prioritization of NR-U remaining work was discussed and following list of essential/optimization items for “Wideband operations for NR-U” agenda was endorsed [2].
	7.2.2.2.5 Wideband operations
Essential
· Coreset for wideband (multiple coresets with one or more per LBT subband or multi-cluster coreset with one cluster per subband)
Optimizations
· If PUSCH Alt 2 is also supported



In this contribution, we discuss further on the wideband operation for NR-U. 

1. 
2. Mechanism to identify gNB’s transmission sub-band(s) for UE
At the previous RAN1 meeting, RAN1 made agreements regarding explicit indication of available (or unavailable) carriers/LBT bandwidths by using GC-PDCCH. Here we discuss on how to identify gNB’s transmission LBT bandwidths at UE for the beginning of DL transmission burst.
First, there are two types of wideband operations as below. In case 1 operation, it is not necessary for UE to identify gNB’s transmission LBT bandwidths. Therefore, following discussion is for case 2 operation. 
· Case 1 (Option 2 in previous agreement): Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on whole of single active BWP when CCA is successful for all LBT bandwidths within the active BWP at gNB
· Case 2 (Option 3 in previous agreement): Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on part or whole of single active BWP where CCA is successful at gNB
For the explicit indication mechanism, gNB needs to send appropriate contents via GC-PDCCH according to LBT results. So, at the beginning of DL transmission burst, it may not be feasible to send GC-PDCCH with appropriate channel occupancy frequency domain structure indication at least for some gNB. The identification of channel occupancy frequency domain structure at the beginning of DL transmission burst should be based on the detection of DL signal and/or channel at the UE. For PDCCH/GC-PDCCH detection, UE should anyway perform PDCCH blind detection on every LBT bandwidth according to the configured multiple CORESETs confined within each LBT bandwidth and associated with search space configuration for mini-slot based monitoring. For PDSCH/PUSCH resource allocation, UE can just follow a resource allocation indication in DCI. gNB capable of changing DCI contents dynamically according to LBT outcome can allocate PDSCH/PUSCH resource from PDCCH in one LBT bandwidth to multiple available LBT bandwidths. gNB not capable of changing DCI contents dynamically according to LBT outcome can allocate PDSCH/PUSCH resource from PDCCH in one LBT bandwidth to the same LBT bandwidth. Therefore, no special handling would be necessary to identify gNB’s transmission LBT bandwidths at UE for the beginning of DL transmission burst.
Proposal 1: In case of wideband operation case 2 where gNB may transmit PDSCH on part or whole of single active BWP where CCA is successful, UE performs blind detection of PDCCH and/or DMRS on every LBT bandwidth according to CORESET/search space configurations.


3. In-carrier guard-band
In addition to the agreement shown in Section 1, following aspects related to in-carrier guard band have been discussed in previous RAN1 meetings:
· PDSCH scheduling/reception
· Availability of in-carrier guard-band for PDSCH can be varied based on how much time is elapsed after the start of DL burst
· Availability of in-carrier guard-band for PDSCH can be varied based on frequency domain channel occupancy structure
· Availability of in-carrier guard-band for PDSCH is up to scheduler implementation
· Pre-defined in-carrier guard-band is always unavailable for PDSCH.
· Partial DMRS PRB bundles and RBGs for in-carrier guard-band
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For the beginning of DL burst, since LBT result (i.e., the availability of in-carrier guard-band resources for PDSCH) may not be able to apply to the PDSCH scheduling, the in-carrier guard-band should be fixed to be unavailable for PDSCH. Thus, UE is not expected to be scheduled with the PRBs included in the in-carrier guard-band. On the other hand, for the rest of DL burst, since there is enough time to apply the LBT result to the PDSCH scheduling, the in-carrier guard-band is available for PDSCH if CCA is successful in the corresponding contiguous LBT bandwidths. The boundary of the in-carrier guard-band availability could be identified by the indication of available LBT bandwidths in GC-PDCCH.
Proposal 2: Availability of in-carrier guard-band between adjacent LBT bandwidths is defined as:
· Before the indication of available LBT bandwidths in GC-PDCCH: In-carrier guard-band is fixed to be unavailable for PDSCH and UE is not expected to be scheduled with the PRBs included in the in-carrier guard-band.
· After the indication of available LBT bandwidths in GC-PDCCH: In-carrier guard-band is available for PDSCH if CCA is successful in the corresponding contiguous LBT bandwidths.


4. Conclusion
In this contribution, we discussed on the wideband operation for NR-U. Based on the discussion, we made following proposals.
Proposal 1: In case of wideband operation case 2 where gNB may transmit PDSCH on part or whole of single active BWP where CCA is successful, UE performs blind detection of PDCCH and/or DMRS on every LBT bandwidth according to CORESET/search space configurations.
Proposal 2: Availability of in-carrier guard-band between adjacent LBT bandwidths is defined as:
· Before the indication of available LBT bandwidths in GC-PDCCH: In-carrier guard-band is fixed to be unavailable for PDSCH and UE is not expected to be scheduled with the PRBs included in the in-carrier guard-band.
· After the indication of available LBT bandwidths in GC-PDCCH: In-carrier guard-band is available for PDSCH if CCA is successful in the corresponding contiguous LBT bandwidths.
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