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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#100bis-e.
· Intra-carrier guard band
· Search space set with multiple monitoring occasions in frequency domain

2. Intra-carrier guard band
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 (1..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,
· [bookmark: _GoBack]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 1 to 10, considering 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 1 to 10.

In addition, we suggest text proposals related to intra-carrier guard band, with consideration of at least the followings:
1) To separate inter-carrier guard band configuration for DL and UL, by adding a subscript for related terminologies
2) To reflect RAN2 agreement that intra-carrier guard band configuration is provided with starting CRB index and size (instead of starting/ending CRB index)

Proposal #3: Adopt the following text proposal in TS 38.213 section 12.
	[bookmark: _Ref496621482][bookmark: _Toc12021494][bookmark: _Toc20311606][bookmark: _Toc26719431][bookmark: _Toc29894871][bookmark: _Toc29899170][bookmark: _Toc29899588][bookmark: _Toc29917324][bookmark: _Toc36498198]12	Bandwidth part operation 
<Unchanged parts are omitted>
If a bandwidth part indicator field is configured in DCI format 0_1 and indicates an active UL BWP with different SCS configuration , or with different number  of RB sets, than a current active UL BWP, the UE determines an uplink frequency domain resource allocation Type 2 based on  bits and  bits that are generated by independently truncating or padding the  MSBs and the  LSBs [6, TS 38.214] of the frequency domain resource assignment field of DCI format 0_1, where truncation starts from the MSBs of the X bits or the Y bits, zero-padding prepends zeros to the X bits or the Y bits, and
-	if the indicated active UL BWP has SCS configuration  and the current active BWP has SCS configuration , the  MSBs are truncated to  bits, or
-	if the indicated active UL BWP has SCS configuration  and the current active BWP has SCS configuration , the  MSBs are zero-padded to  bits 
-	otherwise, the  MSBs are unchanged
and
-	the  LSBs are truncated or zero-padded to  bits where  is a number of RB sets configured for the indicated active UL BWP



Proposal #4: Adopt the following text proposal in TS 38.214 sections 6.1.2.2.3 and 7.
	[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343][bookmark: _Toc36645573]6.1.2.2.3	Uplink resource allocation type 2
In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI 0_1 a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. The UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. 


For µ=0, the X MSBs of the resource block assignment information indicates to a UE a set of allocated interlace indices , where the indication consists of a resource indication value (RIV). For  ,  the resource indication value corresponds to the starting interlace index m0 and the number of contiguous interlace indices (). The resource indication value is defined by:
if  then

else


For  , the resource indication value corresponds to the starting interlace index m0 and the set of values  according to Table 6.1.2.2.3-1.

Table 6.1.2.2.3-1: m0  and  for .
	
	m0
	


	0
	0
	{0, 5}

	1
	0
	{0, 1, 5, 6}

	2
	1
	{0, 5}

	3
	1
	{0, 1, 2, 3, 5, 6, 7, 8}

	4
	2
	{0, 5}

	5
	2
	{0, 1, 2, 5, 6, 7}

	6
	3
	{0, 5}

	7
	4
	{0, 5}



For µ=1, the X MSBs of the resource block assignment information comprise a bitmap indicating the interlaces that are allocated to the scheduled UE. The bitmap is of size M bits with one bitmap bit per interlace such that each interlace is addressable, where M and interlace indexing is defined in Clause 4.4.4.6 in [4, TS 38.211]. The order of interlace bitmap is such that interlace 0 to interlace  are mapped from MSB to LSB of the bitmap. An interlace is allocated to the UE if the corresponding bit value in the bitmap is 1; otherwise the interlace is not allocated to the UE.
For both µ=0 and µ=1, the  the resource block assignment information indicate to a UE a set of contiguously allocated RB sets for PUSCH scheduled by DCI 0_1 and Type 1 and Type 2 configured grant. The resource allocation field consists of a resource indication value (RIVRBset). For  ,  the resource indication value corresponds to the starting RB set () and the number of contiguous RB sets . The resource indication value is defined by;
if  then

else

If transform precoding is enabled according to the procedure in Clause 6.1.3, then the UE transmits PUSCH on the lowest-indexed  PRBs indicated by the frequency domain resource assignment information.  is the largest integer not greater than the number of RBs indicated by the frequency domain resource assignment information that fulfils the conditions in [4, TS 38.211 Clause 6.3.1.4].
<Unchanged parts are omitted>

[bookmark: _Toc29673232][bookmark: _Toc29673373][bookmark: _Toc29674366]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 ofend CRBs,  and  , respectively, with the subscript  set to DL and UL for downlink and uplink, respectively. 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 . 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 38.101 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 38.101 corresponding to  and carrier size ]. 
For a carrier with intra-carrier guard bands, the UE does not expect to receive a BWP configuration by BWP-Downlink or BWP-Uplink partially overlapping with a RB-set. RB-sets within BWP form a set  of cardinality .
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]



3. Search space set with multiple monitoring occasions in frequency domain
It was agreed that a CORESET confined within a RB set can be duplicated to one or multiple RB set(s) by using search space set configuration. One remaining issue for this search space set configuration is how to assign the number of PDCCH candidates (e.g., per search space set or per monitoring occasion in frequency domain). If the number of PDCCH candidates is allocated for a search space set and the search space set has four monitoring occasions in frequency domain, up to two PDCCH candidates can be allocated for an aggregation level, which seems to be restrictive. In this regard, it would be desirable to assign the number of PDCCH candidates (i.e., nrofCandidates or nrofCandidates-SFI) per monitoring occasion in frequency domain.

Proposal #5: Clarify the following and FFS on corresponding RAN1 specification impact.
· For a search space set configured with freqMonitorLocations-r16, the number of PDCCH candidates to be monitored (i.e., nrofCandidates or nrofCandidates-SFI) is assigned per each of RB sets.

In addition, we suggest text proposals for CORESET and search space set configurations, related to rb-Offset-r16 and freqMonitorLocation-r16 RRC parameters, with consideration of at least the followings:
1) To resolve the potential misunderstanding that CORESET f-domain resource always starts from RB set 0 even if freqMonitorLocation-r16 in associated search space does not indicate RB set 0
2) To align RRC parameter name of rb-Offset-r16, with running CR for TS 38.331 [1]
3) To align terminology of , with TS 38.214 specification

Proposal #6: Adopt the following text proposal in TS 38.213 section 10.1.
	[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocation-r16, the bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP bandwidth of   PRBs with starting common RB position , where the first common RB of the first group of 6 PRBs has common RB index  if rb-offsetOffset-r16 is not provided, or the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-offsetOffset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, the first   bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in each RB set kthe DL BWP bandwidth of   PRBs with starting common RB position  as described in [6, TS 38.214], where the first common RB of the first group of 6 PRBs has common RB index  and RB set k is indicated in freqMonitoringLocation-r16 if provided with associated search space, otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-offsetOffset-r16 or  if rb-offsetOffset-r16 is not provided. 

<Unchanged parts are omitted>

-	a bitmap by freqMonitorLocation-r16, if provided, to indicate one or more RB sets for the search space set , where the MSB  in the bitmap corresponds to RB set  in the DL BWP. For RB set  indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is given by , where  is the index of first PRB of the RB set  as described in [6, TS 38.214], and  is provided by rb-offsetOffset-r16 or  if rb-offsetOffset-r16 is not provided. The frequency domain resource allocation pattern for each monitoring location is determined based on the first  bits in frequencyDomainResources provided by the associated CORESET configuration.



4. 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 1 to 10.
Proposal #3: Adopt the following text proposal in TS 38.213 section 12.
	12	Bandwidth part operation 
<Unchanged parts are omitted>
If a bandwidth part indicator field is configured in DCI format 0_1 and indicates an active UL BWP with different SCS configuration , or with different number  of RB sets, than a current active UL BWP, the UE determines an uplink frequency domain resource allocation Type 2 based on  bits and  bits that are generated by independently truncating or padding the  MSBs and the  LSBs [6, TS 38.214] of the frequency domain resource assignment field of DCI format 0_1, where truncation starts from the MSBs of the X bits or the Y bits, zero-padding prepends zeros to the X bits or the Y bits, and
-	if the indicated active UL BWP has SCS configuration  and the current active BWP has SCS configuration , the  MSBs are truncated to  bits, or
-	if the indicated active UL BWP has SCS configuration  and the current active BWP has SCS configuration , the  MSBs are zero-padded to  bits 
-	otherwise, the  MSBs are unchanged
and
-	the  LSBs are truncated or zero-padded to  bits where  is a number of RB sets configured for the indicated active UL BWP


Proposal #4: Adopt the following text proposal in TS 38.214 sections 6.1.2.2.3 and 7.
	6.1.2.2.3	Uplink resource allocation type 2
In uplink resource allocation of type 2, the resource block assignment information defined in [5, TS 38.212] indicates to a UE a set of up to M interlace indices, and for DCI 0_1 a set of up to  contiguous RB sets, where M and interlace indexing are defined in Clause 4.4.4.6 in [4, TS 38.211]. The UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. 


For µ=0, the X MSBs of the resource block assignment information indicates to a UE a set of allocated interlace indices , where the indication consists of a resource indication value (RIV). For  ,  the resource indication value corresponds to the starting interlace index m0 and the number of contiguous interlace indices (). The resource indication value is defined by:
if  then

else


For  , the resource indication value corresponds to the starting interlace index m0 and the set of values  according to Table 6.1.2.2.3-1.

Table 6.1.2.2.3-1: m0  and  for .
	
	m0
	


	0
	0
	{0, 5}

	1
	0
	{0, 1, 5, 6}

	2
	1
	{0, 5}

	3
	1
	{0, 1, 2, 3, 5, 6, 7, 8}

	4
	2
	{0, 5}

	5
	2
	{0, 1, 2, 5, 6, 7}

	6
	3
	{0, 5}

	7
	4
	{0, 5}



For µ=1, the X MSBs of the resource block assignment information comprise a bitmap indicating the interlaces that are allocated to the scheduled UE. The bitmap is of size M bits with one bitmap bit per interlace such that each interlace is addressable, where M and interlace indexing is defined in Clause 4.4.4.6 in [4, TS 38.211]. The order of interlace bitmap is such that interlace 0 to interlace  are mapped from MSB to LSB of the bitmap. An interlace is allocated to the UE if the corresponding bit value in the bitmap is 1; otherwise the interlace is not allocated to the UE.
For both µ=0 and µ=1, the  the resource block assignment information indicate to a UE a set of contiguously allocated RB sets for PUSCH scheduled by DCI 0_1 and Type 1 and Type 2 configured grant. The resource allocation field consists of a resource indication value (RIVRBset). For  ,  the resource indication value corresponds to the starting RB set () and the number of contiguous RB sets . The resource indication value is defined by;
if  then

else

If transform precoding is enabled according to the procedure in Clause 6.1.3, then the UE transmits PUSCH on the lowest-indexed  PRBs indicated by the frequency domain resource assignment information.  is the largest integer not greater than the number of RBs indicated by the frequency domain resource assignment information that fulfils the conditions in [4, TS 38.211 Clause 6.3.1.4].
<Unchanged parts are omitted>

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 ofend CRBs,  and  , respectively, with the subscript  set to DL and UL for downlink and uplink, respectively. 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 . 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 38.101 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 38.101 corresponding to  and carrier size ]. 
For a carrier with intra-carrier guard bands, the UE does not expect to receive a BWP configuration by BWP-Downlink or BWP-Uplink partially overlapping with a RB-set. RB-sets within BWP form a set  of cardinality .
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]


Proposal #5: Clarify the following and FFS on corresponding RAN1 specification impact.
· For a search space set configured with freqMonitorLocations-r16, the number of PDCCH candidates to be monitored (i.e., nrofCandidates or nrofCandidates-SFI) is assigned per each of RB sets.
Proposal #6: Adopt the following text proposal in TS 38.213 section 10.1.
	10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocation-r16, the bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP bandwidth of   PRBs with starting common RB position , where the first common RB of the first group of 6 PRBs has common RB index  if rb-offsetOffset-r16 is not provided, or the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-offsetOffset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, the first   bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in each RB set kthe DL BWP bandwidth of   PRBs with starting common RB position  as described in [6, TS 38.214], where the first common RB of the first group of 6 PRBs has common RB index  and RB set k is indicated in freqMonitoringLocation-r16 if provided with associated search space, otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-offsetOffset-r16 or  if rb-offsetOffset-r16 is not provided. 

<Unchanged parts are omitted>

-	a bitmap by freqMonitorLocation-r16, if provided, to indicate one or more RB sets for the search space set , where the MSB  in the bitmap corresponds to RB set  in the DL BWP. For RB set  indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is given by , where  is the index of first PRB of the RB set  as described in [6, TS 38.214], and  is provided by rb-offsetOffset-r16 or  if rb-offsetOffset-r16 is not provided. The frequency domain resource allocation pattern for each monitoring location is determined based on the first  bits in frequencyDomainResources provided by the associated CORESET configuration.
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