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[bookmark: _Hlk23262468]Introduction
During RAN plenary #82, the release 16 work item on unlicensed band operation were approved in [1]. Before that a NR Study Item has been concluded in RAN1 [2].
In RAN plenary #84, down-scoping of features has been agreed in [3]. The relevant scope agreed for this sub-agenda is the following:
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.
Intra-carrier guard-bands
Alignment to RAN2 specification
RAN2#109b-e introduced GBs in CR R2-2003878, excerpt from CR is shown below.
	IntraCellGuardBand-r16 ::=          SEQUENCE (SIZE (1..ffsValue)) OF GuardBand-r16 -- FFS upper size 4, assuming 100Mhz cell

GuardBand-r16       ::=   SEQUENCE {
     startCRB-r16             INTEGER (0..ffsValue), --FFS upper range 275
     nrofCRBs-r16             INTEGER (0..ffsValue)
}


	[bookmark: _Hlk39230525]intraCellGuardBandDL, intraCellGuardBandUL
List of guard bands in a BWP. For each entry in the list, startCRB indicates the starting RB of the guard band and nrofCRBs indicates the length of the guard band in RBs. For intraCellGuardBandUL, when nrofCRBs is 0, zero-size or no guard band is used. If not configured, the guard bands are defined according the TS 38.101-X. 



Based on the RAN2 design, RAN1 now can finalize specification by adopting the following TP
Proposal 1: Remove brackets in sub-clause 7 in TS38.214
	7	UE procedures for transmitting and receiving on a carrier with intra-cell guard bands
For operation with shared spectrum channel access, when the UE is configured with any of intraCellGuardBandUL-r16 for UL carrier and intraCellGuardBandDL-r16 for DL carrier, the UE is provided with   intra-cell guard bands on a carrier, each defined by start CRB and size in number of CRBs,  and , provided by higher layer parameters startCRB-r16 and nrofCRBs-r16, respectively. The subscript x is set to DL and UL for the downlink and uplink, respectively. Where there is no risk of confusion, the subscript x can be dropped. The intra-cell guard bands separate RB sets, each defined by start and end CRB, and , respectively. UE determines , , and the remaining start and end CRBs as  and . The RB set s consists of  resource blocks where . When the UE is not configured with intraCellGuardBandUL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ]. When the UE is not configured with intraCellGuardBandDL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size ]. 
For a carrier with intra-cell guard band(s), the UE expects , and  where for a BWP i configured by BWP-Downlink or BWP-Uplink.  Within the BWP i, RB sets are numbered in increasing order from 0 to  where  is the number of RB sets contained in the BWP i and RB set 0 within the BWP i corresponds to RB set  in the carrier and RB set  within the BWP i corresponds to RB set  in the carrier.
<omitted text>





Carrier without intra-cell GBs
In RAN1 meeting, details of carrier without GBs was agreed, for both DL and UL
	Agreement:
For a DL cell without intra-cell guard bands
· The bit-width of available RB-set indicator (if configured) in DCI format 2_0 is equal to 1
· UE does not expect to be configured with search space with freqMonitorLocations-r16


Agreement:
To support UL bandwidth part wider than 20 MHz with no intra-cell guard band, UE can be configured with zero GBs by setting GB width to 0 when configuring intraCellGuardBandUL-r16 (e.g., such gNB creates 4 RB-sets in 80MHz UL carrier).
· Inform RAN2 of this agreement

Agreement:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· 
The UL carrier can be configured with non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· 
For RB set 0, the starting CRB index is given by 
· The UE expects nrofCRBs-r16 set to 0 for all GBs between two adjacent RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· For 30 kHz SCS, the number of RBs within any RB set is between 50 and 55, and for 15 kHz SCS, the number of RBs within any RB set is between 100 and 110
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths except 10 MHz
· FFS: Whether BWP can be configured to be partially overlapping with a RB set




What remained open was whether RB set shall or shall not include all RBs of a RB-set. In our opinion, design should be the same as for carrier with GBs, i.e. BWP shall include all RBs of a RB-set, such the allocation of PUCCH and PUSCH may be reused. 
Proposal 2: For a carrier without intra-cell guard band(s), the UE expects , and  where  for a BWP i configured by BWP-Downlink or BWP-Uplink.  Within the BWP i, RB sets are numbered in increasing order from 0 to  where  is the number of RB sets contained in the BWP i and RB set 0 within the BWP i corresponds to RB set  in the carrier and RB set  within the BWP i corresponds to RB set  in the carrier.
To operate a mix of UEs with different BWP sizes is a corner case, because all UEs should support 80MHz BWP. However, even for that case a gNB may configure either: (i) BWP of non-nominal size matching the configured RB-sets of carrier configured by ServingCellConfigCommon or (ii) reconfigured UE with UE-specific carrier ServingCellConfig where RB-set sum-up to nominal channel BWP. The specification is already sufficiently flexible to support UE-specific configuration of a carrier. 
downlinkChannelBW-PerSCS-List       SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier         OPTIONAL    -- Need S

[bookmark: _GoBack]RAN2, just needs to add GB parameter IntraCellGuardBand-r16 also to ServingCellConfig. 
Proposal 3: Send LS to kindly ask RAN2 to add IntraCellGuardBand-r16 also to ServingCellConfig.
With respect to capturing agreement of carrier without GBs we propose the following TP
	7	UE procedures for transmitting and receiving on a carrier with intra-cell guard bands
This sub-clause applies to carrier operating with shared spectrum channel access.
For operation with shared spectrum channel access, wWhen the UE is configured with any of intraCellGuardBandUL-r16 for UL carrier and intraCellGuardBandDL-r16 for DL carrier, the UE is provided with   intra-cell guard bands on a carrier, each defined by start CRB and size in number of CRBs,  and , provided by higher layer parameters startCRB-r16 and nrofCRBs-r16, respectively. The subscript x is set to DL and UL for the downlink and uplink, respectively. Where there is no risk of confusion, the subscript x can be dropped. When UE is provided nrofCRBs-r16=0, carrier does not include intra-cell guard bands. 
The intra-cell guard bands separate RB sets, each defined by start and end CRB, and , respectively. UE determines , , and the remaining start and end CRBs as  and . The RB set s consists of  resource blocks where . When the UE is not configured with intraCellGuardBandUL-r16, the UE determines intra-cell guard band and corresponding RB set according to the default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size . When the UE is not configured with intraCellGuardBandDL-r16, the UE determines intra-cell guard band and corresponding RB set according to the [default intra-cell GB pattern from [8, TS 38.101-1] corresponding to  and carrier size . When UE is provided nrofCRBs-r16=0 in intraCellGuardBandUL-r16, UE expects RB set to include 10 or 11 RBs for each interlace index defined in Clause 4.4.4.6 in [4, TS 38.211]. When UE is provided nrofCRBs-r16=0 in intraCellGuardBandDL-r16, there are no RB sets present on the carrier.
For a carrier with intra-cell guard band(s), the UE expects , and  where for a BWP i configured by BWP-Downlink or BWP-Uplink.  Within the BWP i, RB sets are numbered in increasing order from 0 to  where  is the number of RB sets contained in the BWP i and RB set 0 within the BWP i corresponds to RB set  in the carrier and RB set  within the BWP i corresponds to RB set  in the carrier.
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]
<unchanged text omitted>




Conclusions
In this contribution, we discussed remaining open issue related to wideband operation. Based on the discussion, we made the following proposals and observations:
Proposal 1: Remove brackets in sub-clause 7 in TS38.214.
Proposal 2: For a carrier without intra-cell guard band(s), the UE expects , and  where  for a BWP i configured by BWP-Downlink or BWP-Uplink.  Within the BWP i, RB sets are numbered in increasing order from 0 to  where  is the number of RB sets contained in the BWP i and RB set 0 within the BWP i corresponds to RB set  in the carrier and RB set  within the BWP i corresponds to RB set  in the carrier.
Proposal 3: Send LS to kindly ask RAN2 to add IntraCellGuardBand-r16 also to ServingCellConfig.
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