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1. Introduction
In this contribution, we discuss the following remaining issues of wide-band operation for NR-U, to be handled in RAN1#101-e.
· Value range of RRC parameters for intra-cell guard band configuration
· DL/UL cell without intra-cell guard bands
· TP to capture agreement made in RAN1#100bis-e

2. Value range of RRC parameters for intra-cell guard band configuration
As captured below from running CR for TS 38.331 [1], it is observed that there are still FFS points for RRC parameters related to intra-carrier guard band configuration. It would be preferable that RAN1 determine value ranges for those RRC parameters and recommend to RAN2 what RAN1 determine.
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 (01..ffsValue)
}
For IntraCellGuardBand-r16, the number of entries of GuardBand-r16 can be up to 4 considering 100 MHz is the maximum carrier bandwidth for FR1.
For GuardBand-r16,
· The value range of startCRB-r16 is from 0 to 2474 (=2199+275), considering that
· The value range of offsetToCarrier RRC parameter indicating offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on the carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) is defined from 0 to 2199 (=275*8-1), and
· The value range of carrierBandwidth RRC parameter indicating the width of a carrier in number of PRBs is defined from 1 to 275
· The value range of nrofCRBs-r16 is from 0 to [10], considering the agreement made in RAN1#100bis-e and the table below captured from RAN4 agreement made in RAN4#93 [2].
	15 kHz
	30 kHz
	60 kHz

	Usable RBs
	Guard RBs
	Usable RBs
	Guard RBs
	Usable RBs
	Guard RBs

	104, 105
	6, 7
	49, 50, 51
	5, 6, 7
	[22, 23, 24]
	[3, 4, 5]



Proposal #1: For IntraCellGuardBand-r16, the number of entries of GuardBand-r16 is from 1 to 4.
Proposal #2: For GuardBand-r16, the value range of startCRB-r16 is from 0 to 2474 and the value range of nrofCRBs-r16 is from 0 to [10].

3. DL/UL cell without intra-cell guard bands
For a DL cell without intra-cell guard bands, we made the following agreement and corresponding TPs were adopted.
	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


One remaining issue is how to signal zero intra-cell guard bands and define RB set for the DL cell without intra-cell guard bands. In our view, signalling method for a DL cell with zero guard bands can be left up to RAN2 and RB set for the DL cell is not defined since such DL cell would operate in a way similar to Rel-15 NR DL cell.

Proposal #3: For a DL cell without intra-cell guard bands, RB set is not defined.
· Signalling details of intra-cell guard bands configuration for the DL cell are up to RAN2’s decision.

For a UL cell without intra-cell guard bands, we made the following agreement and corresponding TP is suggested in Section 4.
	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


Regarding the FFS point, two alternatives were discussed in RAN1#100bis-e [3].
· Alt 1: The UE does not expect that the BWP is configured to include parts of a RB set, same as for a carrier with intra-cell guard bands.
· Alt 2: If the BWP is configured to include multiple RB sets, the UE expects at least 10 RBs contained in each interlace of each corresponding RB set.
The main motivation of above two alternatives is to make a BWP confined within a minimum number of LBT bandwidths, e.g., disallowing 10 MHz on a LBT bandwidth and 10 MHz on another LBT bandwidth for 20 MHz RB set.
Alt 1 takes advantage of having a unified rule for a cell with intra-cell guard bands and a cell without intra-cell guard bands. However, it would be restrictive for BWP configuration considering RAN4 requirement on maximum PRB configuration. For an instance, for a UL cell with 217 PRBs having 30 kHz SCS, 4 RB sets may have [52 55 55 55] or [54 54 54 55] PRBs, respectively, where any BWP smaller than 80 MHz cannot be configured for Alt 1 due to RAN4 requirement on maximum PRB configuration. On the other hand, Alt 2 limitedly allows BWP partially overlapping with a RB set while allowance of partial overlapping makes BWP configuration flexible. For that instance where 4 RB sets may have [52 55 55 55] or [54 54 54 55] PRBs, respectively, 51 or 106 PRBs can be configured for a BWP having 20 MHz or 40 MHz bandwidth, which leads to un-alignment between RB set boundary and BWP boundary but the number of un-aligned PRBs can be minimised. Therefore, Alt 2 is preferred.

Proposal #4: For BWP configuration on a UL cell without intra-cell guard bands, if the BWP is configured to include multiple RB sets, the UE expects at least 10 RBs contained in each interlace of each corresponding RB set.

4. TP to capture agreement made in RAN1#100bis-e
To capture the agreement related to UL carrier without intra-cell guard bands, we suggest the corresponding text proposal as follows.

Proposal #5: Adopt the following text proposal in TS 38.214 section 7.
	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.
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]
When a UE is provided with nrofCRBs-r16=0 for all intra-cell guard band(s) on an UL carrier configured with any of the higher layer parameters useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, the UE is indicated that no intra-cell guard-bands are configured for the UL carrier. For UL carrier with no intra-cell guard-bands, the UE expects that the number of common resource blocks in an interlace contained within a RB set s is no less than 10 and no more than 11.



5. [bookmark: _GoBack]Conclusion
In this contribution, we provided our views on the remaining issues of wide-band operation for NR-U and proposals are as follows.
Proposal #1: For IntraCellGuardBand-r16, the number of entries of GuardBand-r16 is from 1 to 4.
Proposal #2: For GuardBand-r16, the value range of startCRB-r16 is from 0 to 2474 and the value range of nrofCRBs-r16 is from 0 to [10].
Proposal #3: For a DL cell without intra-cell guard bands, RB set is not defined.
· Signalling details of intra-cell guard bands configuration for the DL cell are up to RAN2’s decision.
Proposal #4: For BWP configuration on a UL cell without intra-cell guard bands, if the BWP is configured to include multiple RB sets, the UE expects at least 10 RBs contained in each interlace of each corresponding RB set.
Proposal #5: Adopt the following text proposal in TS 38.214 section 7.
	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.
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]
When a UE is provided with nrofCRBs-r16=0 for all intra-cell guard band(s) on an UL carrier configured with any of the higher layer parameters useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, the UE is indicated that no intra-cell guard-bands are configured for the UL carrier. For UL carrier with no intra-cell guard-bands, the UE expects that the number of common resource blocks in an interlace contained within a RB set s is no less than 10 and no more than 11.
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