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Background
The following agreement was achieved at RAN1#100bis e-meeting [1]. 
	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




Issues on a carrier without intra-cell guard bands
It is clarified that there may be BWP configuration issue for a carrier without guard bands. An example of the issue is illustrated in Figure 1. Figure 1 shows an example configuration in which RB-sets are divided “almost” equally in 30 kHz SCS configuration. In this example, the issue is that the BWP partially overlaps with RB-sets since the UE with channel bandwidth capability of 20 MHz can only be configured with 51 RBs based on FG 6-1 (basic BWP). The UE with channel bandwidth capability of 40 MHz and 60 MHz has similar issue.
On the other hand, we should firstly focus on the UE with channel bandwidth capability of 20 MHz since the support for 20 MHz channel bandwidth may be mandated for NR-U operation due to the restriction on the initial DL/UL BWP (i.e., 20 MHz).
Figure 2 is an example configuration to accommodate a carrier for the UE with channel bandwidth capability of 20 MHz. In Figure 2, RB-set#0 is configured with 51 RBs for the UE to be able to access the initial BWP. However, another issue that the RB-set#3 has more than 55 RBs is brought up by reducing the size of RB-set#0, which is not allowed as per the agreement. 


Figure 1: An example configuration in which RB-sets are divided “almost” equally in 30 kHz SCS configuration


Figure 2: An example configuration to accommodate a carrier for the UE with channel bandwidth capability of 20 MHz
We have several options to resolve the issue. For example, 
1) Refine PUCCH/PUSCH resource allocation to support the BWP configuration partially overlapping with RB-sets
2) Adjust RB-sets based on the BWP configuration not to support the BWP configuration partially overlapping with RB-sets
3) Restrict the BWP configuration not to support partially overlapping with RB-sets

We discuss them one by one in the following.
1.1. Option 1: Refine PUCCH/PUSCH resource allocation
For PUCCH, the revised specification already supports a case where the active UL BWP partially overlaps with an RB-set. That is, the latest CR specifies for the UE to determine available RBs for PUCCH transmissions within the BWP by an intersection of the indicated interlace(s) and the indicated RB-set. That’s why there is no issue for PUCCH resource allocation even when the BWP partially overlaps with an RB-set. 
For PUSCH, currently resource allocation in Type-2 RA only relies on an intersection of the indicated interlace(s) and the indicated/determined RB-set(s). Thus, we think that some clarification is necessary for the PUSCH.
Observation 1: No specification impact has been identified for PUCCH resource allocation if RAN1 conclusion is to allow BWP configuration partially overlapping with an RB-set.
Proposal 1: Clarify that PUSCH resource allocation in Type-2 RA is within the BWP if RAN1 conclusion is to allow BWP configuration partially overlapping with an RB-set.
If the above proposal is accepted, we think that the above proposal can be applied both for a carrier with/without intra-cell guard bands.
1.2. Option 2: Adjust RB-sets based on the BWP configuration
We think that the above issue can be easily solved if RB-sets are adjusted based on the BWP configuration. Figure 3 shows an example configuration for adjusting the RB-set. As shown in Figure, the new RB-set#0 actually used for PUCCH/PUSCH resource allocation can be adjusted based on the BWP configuration. Option 2 has a merit of not breaking the PUCCH/PUSCH resource allocation mechanism. 
Proposal 2: An RB-set is adjusted based on the BWP configuration if RAN1 conclusion is not to allow BWP configuration partially overlapping with an RB-set.


Figure 3: An example configuration for adjusting the RB-set
1.3. Option 3: Restrict the BWP configuration not to allow partially overlapping with an RB-set
As shown in Figure 2 above, restriction on the BWP configuration impacts on the initial UL BWP. We think that this option means that configuration allows the initial UL BWP wider than 20 MHz. In our view, to allow it will have impacts on several part of the specification. For example, the PUCCH resource mapping configured by SIB1 will be broken. In current spec, the PUCCH is mapped to the initial UL BWP. Thus, we don’t support the restriction on the BWP configuration not to allow partial overlap with an RB-set. 
Proposal 3: Restriction on the BWP configuration not to allow partial overlap with an RB-set is not supported.
1.4. DL RB-set configuration for a carrier without intra-cell guard bands
In UL signals/channels AI, it is agreed that, for DCI format 0_0 in CSS, the PUSCH is mapped to single UL RB-set which intersects the DL RB-set in which the DCI format 0_0 is mapped. In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, DL RB-sets should be configured like UL for a carrier without intra-cell guard bands.
Proposal 4: DL RB-sets can be configured with intra-cell guard bands with zero size for a carrier without intra-cell guard bands.
1.5. Text proposals
Each text proposal for the Option 1 and Option 2 is in TP#1 or TP#2.
	Text proposal#1
--------- beginning of text proposal for TS 38.214
[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343]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_0 monitored in a UE-specific search space and 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]. For DCI 0_0 monitored in a UE-specific search space and DCI 0_1, the UE shall determine the resource allocation in frequency domain within the active uplink BWP 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 DCI 0_0 monitored in a common search space, the UE shall determine the resource allocation in frequency domain within the active uplink BWP as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the active UL BWP. The uplink RB set is the one that intersects with the downlink RB set of the active downlink BWP in which the UE detects the DCI 0_0. If there is no intersection, the uplink RB set is RB set 0 in the active uplink BWP.
-------- Unchanged contents are omitted
--------- end of text proposal 




	Text proposal#2
--------- beginning of text proposal for TS 38.214
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.
For a carrier without intra-cell guard band(s), RB sets that overlaps at least partially with the BWP i are numbered in increasing order from 0 to . The UE shall adjust  to  when  is larger than . The UE shall adjust  to  when  is smaller than .
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.]
-------- Unchanged contents are omitted
--------- end of text proposal 




Conclusion
In this contribution, we have the following observation:
Observation 1: No specification impact has been identified for PUCCH resource allocation if RAN1 conclusion is to allow BWP configuration partially overlapping with an RB-set.
In this contribution, we have the following proposals:
Proposal 1: Clarify that PUSCH resource allocation in Type-2 RA is within the BWP if RAN1 conclusion is to allow BWP configuration partially overlapping with an RB-set.
Proposal 2: An RB-set is adjusted based on the BWP configuration if RAN1 conclusion is not to allow BWP configuration partially overlapping with an RB-set.
Proposal 3: Restriction on the BWP configuration not to allow partial overlap with an RB-set is not supported.
[bookmark: _GoBack]Proposal 4: DL RB-sets can be configured with intra-cell guard bands with zero size for a carrier without intra-cell guard bands.
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