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1	Introduction
This document is for the purposes of NR-U maintenance under the UL signals and channels agenda item.
2	Corrections Related to PUSCH
2.1	PUSCH Scheduled by RAR UL Grant
In the previous meeting, the following text proposal for 38.213 Section 8.3 was agreed for how the UE interpresets the frequency domain resource assignment (FDRA) field in the RAR UL grant for the case when interlacing is configured (Uplink resource allocation Type 2). With the agreements in place so far, the FDRA field only includes X = 5/6 bits to indicate the interlace allocation. Assuming that Y bits to indicate RB set are not included in the FDRA field, a specified rule is still needed for what RB set is allocated for PUSCH.If useInterlace-PUCCH-PUSCH is provided in BWP-UplinkCommon or BWP-UplinkDedicated, the frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows
· truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if   
· interpret the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
Editor’s note: FFS (resolution needed to complete the specifications): The PUSCH allocation rule within the interlaces indicated by the frequency domain resource allocation field



Three alternatives for such a rule were discussed last meeting (see FL summary in [1]). However, before a decision is made on the alternatives, the bandwidth configuration of the initial UL BWP should be discussed.
2.1.1	Bandwidth of Initial UL BWP
In Rel-15, the initial DL BWP of the PCell is configured via SIB1 by the parameter initialDownlinkBWP within the IE DownlinkConfigCommonSIB. The field description from 38.331 is as follows:
	[bookmark: _Hlk40427210]initialDownlinkBWP
The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). The network configures the locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#0 of this serving cell in the frequency domain. The UE applies the locationAndBandwidth upon reception of this field (e.g. to determine the frequency position of signals described in relation to this locationAndBandwidth) but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment.



What this says is that the initial DL BWP must be configured such that it fully contain the PRBs of CORESET0. For NR-U it was agreed that CORESET0 is confined within an RB set (~ 20 MHz), which makes sense considering the 20 MHz LBT bandwidth. However, according to the above, the initial DL BWP can exceed the bandwidth of CORESET0. For example, it can be configured up to the full carrier bandwidth, e.g., 80 MHz in NR-U. That being said, there are restrictions on how the initial DL BWP can be used up to an including Msg4 transmission (see highlighted text). During the RACH procedure, DL transmissions are limited to the bandwidth spanned by CORSET0. But after this point in time, the full bandwidth of the initial DL BWP configured via SIB1 can be used without incurring a BWP switching delay.
Turning to the initial UL BWP, for TDD, the initial UL BWP is restricted to have the same center frequency as the initial DL BWP, but other than that, it can be configured with bandwidth up to as wide as the carrier bandwidth. Hence, considering an 80 MHz DL BWP, an 80 or 40 MHz UL BWP can be configured. Considering a 60 MHz DL BWP, a 60 or 20 MHz UL BWP can be configured. Finally, considering a 20 MHz DL BWP, a 20 MHz UL BWP can be configured. We emphasize that these configurations are supported in Rel-15, and we see no reason to restrict those for NR-U.
Rel-15 supports flexible bandwidth configuration of the initial DL and UL BWP, e.g., 20, 40, 60, and 80 MHz are supported.
The benefit of maintaining such flexibility for NR-U is that it can avoid a bandwidth part switching delay that would be required if a narrow (e.g., 20 MHz) initial DL/UL BWP is configured which is then later switched to a wide DL/UL BWP (e.g., 80 MHz). In Rel-15, the switching delay is on the order of 1-3 ms depending on UE capability which is a large fraction of, e.g., a 6 ms channel occupancy.
Instead, if the UE is configured with a wide initial UL BWP, a single RB set of the wide UL BWP can be used for initial access related transmissions, i.e., PRACH, PUSCH, but then after Msg4 the full BWP is available without delay. Furthermore, future switching delays can be avoided due to BWP inactivity and/or PDCCH ordered RACH procedures. Avoiding such switching delays is beneficial for short bursty traffic with tight latency requirements.
Restricting specifications to support only 20 MHz initial DL/UL BWP incurs a BWP switching delay that can penalize low latency applications
We think that restricting specifications such that only 20 MHz initial BWP is supported is not wise from a forward compatibility perspective. Our expectation is that if not supported  already, over time, UE capabilities will evolve such that full carrier BWPs are supported. We don’t see a need to restrict the specifications to prevent taking advantage of those capabilities to avoid unnecessary latencies due to BWP switching. Moreover, it is common for WiFi implementations to support 80 MHz channels; hence, NR-U should be able to take advantage of the same without added latency. Hence, in our view, we think that having configurability on the initial DL/UL BWP as in Rel-15 is important for NR-U as a technology.
2.1.2	PUSCH Allocation Alternatives
For PUSCH scheduled by a RAR UL grant when UL resource allocation Type 2 is configured, the following three alternatives were discussed in the last meeting [1]:
· Alt-1:
· PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which the DCI 0_1 that schedules the PDSCH containing the RAR UL grant is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP.
· Alt-2:
· PUSCH is allocated to the initial UL BWP if the active UL BWP fully overlaps the initial UL BWP, otherwise PUSCH is allocated to RB Set 0 of the active UL BWP.
· Alt-3:
· If the active UL BWP fully overlaps the initial UL BWP, PUSCH is allocated to the initial UL BWP
· Otherwise, PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which the DCI 0_1 that schedules the PDSCH containing the RAR UL grant is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP

The intention of Alt-1 is to achieve a robust method of allocating the RB set since there is a good chance that the same RB set in which the gNB transmits the PDCCH after performing LBT will be available for transmission of PUSCH. However, as some companies have pointed out, in some scenaros (e.g., SUL), Alt-1 can suffer from an ambiguity problem in that the gNB may not know in which RB set to receive PUSCH depending on different UE’s active BWP configurations and whether or not the active BWP overlaps the initial UL BWP.
Alt-2 was proposed to solve the ambiguity problem by forcing PUSCH to be allocated to the initial UL BWP if the active BWP and initial UL BWP fully overlap. This alternative implicitly assumes that the initial UL BWP consists of only a single RB set. Moreover, it has a drawback tthat if the active UL BWP does not overlap the initial UL BWP, then RB set 0 is always allocated. This is not very robust in terms of maximizing the LBT success rate for PUSCH as discussed in the context of Alt-1.
Alt-3 was proposed as a hybrid solution between Alt-1 and Alt-2 to gain the benefit of maximizing the LBT success rate for PUSCH. This alterantive inherits the implicit assumption that the initial UL BWP consists of only a single RB. Hence, it inherits the drawbacks of this restriction discussed in the previous section, i.e., unecssary bandwidth switching delay in the case that UEs support wide initial UL BWP. 
To capture the benefits of configurable initial UL BWP configuration, we propose a variant of Alt-3 that follows the same principles as Rel-15 (see first paragraph of 38.213 Section 8.3) in terms of transmitting PUSCH in the active vs. initial UL BWP. We propose the following:
[bookmark: _Ref40443007][bookmark: _Toc40450423]Adopt the following PUSCH allocation rule for PUSCH scheduled by a RAR UL Grant when UL Resource Allocation Type 2 is configured:
a. [bookmark: _Toc40450424]If the active UL BWP and the initial UL BWP have the same SCS and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used for PUSCH
i. [bookmark: _Toc40450425]PUSCH is allocated to the RB set of the initial UL BWP that intersects the lowest-indexed REG, in the initial DL BWP, of the detected PDCCH that schedules the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB Set 0 of the initial UL BWP
b. [bookmark: _Toc40450426]Otherwise, PUSCH is allocated to the RB set of the active UL BWP that intersects the lowest-indexed REG, in the active DL BWP, of the detected PDCCH that schedules the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP
Note that the wording “lowest-indexed REG” is used to cover both the cases of a CORESET confined to a single RB set and one that spans multiple RB sets. The latter can occur in CONNECTED mode, e.g., for operation without intra-cell guard bands. This addresses one of the FFSs in [2] discussed in the last meeting.
A text proposal implementing Proposal 2 is as follows:
[bookmark: _Hlk32743955]--------------------------------------------- Text Proposal (TP#1) for 38.213, Section 8.3 --------------------------------------
*** Unchanged text omitted ***
8.3	PUSCH scheduled by RAR UL grant
An active UL BWP, as described in Clause 12 and in [4, TS 38.211], for a PUSCH transmission scheduled by a RAR UL grant is indicated by higher layers. 
If useInterlace-PUCCH-PUSCH is neither provided in BWP-UplinkCommon nor BWP-UplinkDedicated, for determining the frequency domain resource allocation for the PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP
The frequency domain resource allocation is by uplink resource allocation type 1 [6, TS 38.214]. For an initial UL BWP size of  RBs, a UE processes the frequency domain resource assignment field as follows
-	if , or for operation with shared spectrum channel access if 
-	truncate the frequency domain resource assignment field to its  least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
-	else
-	insert  most significant bits, or for operation with shared spectrum channel access insert  most significant bits, with value set to '0' after the  bits to the frequency domain resource assignment field, where  if the frequency hopping flag is set to '0' and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
-	end if
If useInterlace-PUCCH-PUSCH is provided in BWP-UplinkCommon or BWP-UplinkDedicated, for determining the frequency domain resource allocation for the PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same SCS and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the active UL BWP is used
The frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows:
· truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if 
· for the interlace allocation, interpret the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
· for the RB set allocation, if the initial UL BWP is used,
· the RB set of the initial UL is the one that intersects the lowest-indexed REG, in the initial DL BWP, of the detected PDCCH scheduling the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB set 0 of the initial UL BWP.
· else, if the active UL BWP is used,
· the RB set of active UL BWP is the one that intersects the lowest-indexed REG, in the active DL BWP, of the detected PDCCH scheduling the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB set 0 of the active UL BWP.
*** Unchanged text omitted ***
[bookmark: _Hlk32743972]----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
2.1.3	Signaling of Y bits for RB Set Allocation
During the NR-U WI, it was agreed that DCI 0_1 includes Y bits to indicate the RB set allocation for PUSCH. In the last meeting, it was also agreed that DCI 0_0 in USS also includes Y bits to indicate the RB set allocation:
Agreement:
· For PUSCH scheduled by DCI 0_0 received in a USS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set(s) of the active UL bandwidth part indicated by the Y bits in the FDRA field of DCI 0_0.

However, an agreement in RAN1#100e on DCI 0_0 in a CSS explicitly precluded signaling Y bits:
Agreement:
Modify the agreement from RAN1#99 as follows:
· The UE transmits PUSCH scheduled by fallback DCI in CSS within the initial BWP on the interlaces indicated by the X bits of the FDRA field
· Note: The FDRA field for fallback DCI in CSS does not include Y bits

During the NR-U work item, the agreement on including Y bits in the frequency domain resource allocation field did not include PUSCH scheduled by an UL RAR grant; however, the agreement did not preclude it either. It is unfortunate that there are two different solutions depending on the scheduling mechanism. From a gNB and UE implementation standpoint as well as commonality with Rel-15, it would be preferable it the Y bits would be included in the FDRA field for all scheduling mechanisms: DCI 0_1, DCI 0_0 in USS, DCI 0_0 in CSS, and RAR UL Grant. We acknowledge that supporting such a unifed solution would require amending prior agreements; however, it seems like this is an avenue worth discussing.
[bookmark: _Ref40441229][bookmark: _Toc40450427]RAN1 should discuss supporting a unified solution whereby the Y bits indicating RB set allocation for scheduling interlaced PUSCH are included in the FDRA field of all of the following: DCI 0_1, DCI 0_0 in USS, DCI 0_0 in CSS, and RAR UL Grant.
If it was agreed that Y bits are included in the FDRA field of the RAR UL grant, Y can be a fixed value dimensioned to the maximum number of RB sets in a carrier. Assuming a maximum of 5 RB sets, Y can be fixed at 4. In the previous section, an ambiguity issue was discussed, and the same issue could occur here unless one is careful. The gNB may not know in which RB set to indicate PUSCH transmission since different users in CBRA may have different active BWP configurations that may/may not overlap the initial UL BWP. To avoid this ambiguity, the Y bits should indicate an RB set index of the carrier rather than of a particular BWP. If it was agreed to include the Y bits in the FDRA field, the previous text proposal could be as follows:
--------------------------------------------- Text Proposal (TP#2) for 38.213, Section 8.3 --------------------------------------
*** Unchanged text omitted ***
If useInterlace-PUCCH-PUSCH is provided in BWP-UplinkCommon or BWP-UplinkDedicated, for determining the frequency domain resource allocation for the PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same SCS and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the active UL BWP is used
The frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows:
· truncate the frequency domain resource assignment field to the   LSBs if , or to the  LSBs if , where 
· for the interlace allocation, interpret the X MSBs of the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_01 [6, TS 38.214]
· for the RB set allocation, interpret the Y LSBs of the truncated frequency domain resource assignment field as for the Y LSBs of the frequency domain resource assignment field in DCI 0_1 [6, TS 38.214], using RB set numbering   for the UL carrier rather for the UL BWP.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
2.2	PUSCH Scheduled by DCI 0_0 Adressed to TC-RNTI
In the last meeting, it was proposed in [2] to further discuss whether or not PUSCH scheduled by DCI 0_0 in a CSS addressed to TC-RNTI should be allocated differently than for C-RNTI / CS-RNTI / MCS-RNTI. DCI 0_0 adressed to TC-RNTI is used to schedule retransmissions of the initial PUSCH transmission according to the RAR UL Grant. Since it is desired to have the initial transmission and potential re-transmissions in the same RB set, the answer to the above question is “yes.” A different allocation rule is needed, and it should be the same as the rule used for PUSCH scheduled by a RAR UL grant. We acknowledge that this will require amending an agreement from last meeting since DCI 0_0 addressed to TC-RNTI occurs in a common search space (Type 1 CSS), and the proposed rule will be different than the one in the following agreement:
Agreement:
· For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which DCI 0_0 is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. 
· FFS1: PUSCH allocation within the active UL BWP corresponding to an UL carrier without intra-cell guard bands
· FFS2: Whether or not the first bullet is modified to “…the active DL BWP in which the first REG of the received DCI 0_0 is located,” in order to facilitate a CORESET not confined to a single RB set.

The proposed rule for the case of DCI 0_0 addressed to TC-RNTI is the following (closely aligned with Proposal 1):
[bookmark: _Toc40450428]Adopt the following PUSCH allocation rule for PUSCH scheduled by DCI 0_0 addressed to TC-RNTI when UL Resource Allocation Type 2 is configured:
c. [bookmark: _Toc40450429]If the active UL BWP and the initial UL BWP have the same SCS and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used for PUSCH
i. [bookmark: _Toc40450430]PUSCH is allocated to the RB set of the initial UL BWP that intersects the lowest-indexed REG, in the initial DL BWP, of the detected PDCCH that schedules the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB Set 0 of the initial UL BWP
d. [bookmark: _Toc40450431]Otherwise, PUSCH is allocated to the RB set of the active UL BWP that intersects the lowest-indexed REG, in the active DL BWP, of the detected PDCCH that schedules the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP
Note that the wording “lowest-indexed REG” is used to cover both the cases of a CORESET confined to a single RB set and one that spans multiple RB sets. The latter can occur in CONNECTED mode, e.g., for operation without intra-cell guard bands. This addresses one of the FFSs in [2] discussed in the last meeting.
A text proposal implementing Proposal 2 is as follows:
[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343]----------------------------------------- Text Proposal (TP#3) for 38.214, Section 6.1.2.2.3 -----------------------------------
*** Unchanged text omitted ***
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 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 with CRC scrambled by an RNTI other than TC-RNTI, the UE shall determine the resource allocation in frequency domain 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.
For PUSCH scheduled by DCI 0_0 with CRC scrambled by TC-RNTI, the UE transmits PUSCH in either the initial or active UL BWP as for PUSCH scheduled by a RAR UL grant as in Clause 8.3 of [6, TS 38.213]. The UE shall determine the resource allocation in the frequency domain as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the intial or active UL BWP. The RB set is the one that intersects the lowest-indexed REG, in the corresponding initial or active DL BWP, of the detected PDCCH that schedules the PUSCH. If there is no intersection, PUSCH is allocated to RB set 0 of the initial or active UL BWP.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
2.3	Correction to PUSCH Scheduled by CSI 0_0 in CSS
As mentioned in the previous sections, there was an FFS from the last meeting (see [2]) about the PUSCH allocation rule that would support both a CORESET confined to a single RB set or spanning multiple RB sets. The FFS is from the following agreement:
Agreement:
· For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which DCI 0_0 is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. 
· FFS1: PUSCH allocation within the active UL BWP corresponding to an UL carrier without intra-cell guard bands
· FFS2: Whether or not the first bullet is modified to “…the active DL BWP in which the first REG of the received DCI 0_0 is located,” in order to facilitate a CORESET not confined to a single RB set.

In our view, supporting a CORESET that spans multiple RB sets is beneficial for operation without intra-cell guard bands. A simple way to unify both cases (COREST spanning single/multiple RB sets) is to modify the intersection rule such that it is based on the lowest indexed REG of the PDCCH scheduling the PUSCH. Based on this we propose extending the agreement as follows:
[bookmark: _Ref40447396][bookmark: _Toc40450432]Resolve the FFSs in the following agreement from RAN1#100b-e as follows:
Agreement:
· For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the lowest-indexed REG, in the RB set of the active DL BWP, in which DCI 0_0 is received of the detected PDCCH that schedules the PUSCH. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. 
· FFS1: PUSCH allocation within the active UL BWP corresponding to an UL carrier without intra-cell guard bands
· FFS2: Whether or not the first bullet is modified to “…the active DL BWP in which the first REG of the received DCI 0_0 is located,” in order to facilitate a CORESET not confined to a single RB set.

A text proposal implementing Proposal 4 is as follows:
----------------------------------------- Text Proposal (TP#4) for 38.214, Section 6.1.2.2.3 -----------------------------------
*** Unchanged text omitted ***
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 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 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 the lowest-indexed REG, in with the downlink RB set of the active downlink BWP, in which the UE detects the DCI 0_0 of the PDCCH that schedules the PUSCH. If there is no intersection, the uplink RB set is RB set 0 in the active uplink BWP.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
3	Corrections Related to PUCCH
3.1	PUCCH Transmission Prior to Dedicated Configuration
As discussed in Section 2.1.1, Rel-15 supports flexible bandwidth configuration for the initial DL and UL BWP, e.g., 20, 40, 60, and 80 MHz are supported, and we see no reason to restrict this for NR-U. The benefit of maintaining such flexibility for NR-U is that it can avoid a bandwidth part switching delay that would be required if a narrow (e.g., 20 MHz) initial DL/UL BWP is configured which is then later switched to a wide DL/UL BWP (e.g., 80 MHz). In Rel-15, the switching delay is on the order of 1-3 ms depending on UE capability which is a large fraction of, e.g., a 6 ms channel occupancy.
Instead, if the UE is configured with a wide initial UL BWP, a single RB set of the wide UL BWP can be used for initial access related transmissions, i.e., PRACH, PUSCH, but then after Msg4 the full BWP is available without delay. Furthermore, future switching delays can be avoided due to BWP inactivity and/or PDCCH ordered RACH procedures. As we discussed previously, we think it is important for NR-U as a technology to maintain the configuration flexibility of the initial DL and UL BWP such that NR-U can take advantage of low latency performance in deployments where UEs are capable of wide BWP operation, e.g., 80 MHz.
Cell-specific PUCCH resources are used in the initial UL BWP, and for the case when interlacing is configured, both the interlace allocation and the RB set allocation needs to be indicated for an initial BWP greater than 20 MHz. Currently in the specifications, only the interlace allocation is indicated. This is easily corrected by introducing a rule, very much like was introduced for interlaced PUCCH format 3 used after dedicated configuration (see 38.213 Section 9.2.1):
If the format indicates PUCCH-format3-r16, the UE assumes that the  [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, second interlace are used for PUCCH transmission.



Hence we propose a similar rule for PUCCH resources prior to dedicate configuration:
[bookmark: _Ref40449002][bookmark: _Toc40450433]For cell specific PUCCH resources prior to dedicated configuration, when interlacing is configured, PUCCH is allocated to the 10 lowest-indexed RBs in the indicated interlace
A text proposal implementing Proposal 5 is as follows:
----------------------------------------- Text Proposal (TP#5) for 38.213, Section 9.2.1 -----------------------------------
*** Unchanged text omitted ***
If a UE is provided a PUCCH resource by pucch-ResourceCommon and is provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines for the PUCCH resource an interlace index  as  where  is a number of interlaces [4, TS 38.211] and  is an interlace index offset and  is as given in Table 9.2.1-1 
-	the UE determines the PRB allocation for the PUCCH resource as the 10 lowest PRB indexes within interlace  within the initial UL BWP
-	the UE determines an initial cyclic shift index in a set of initial cyclic shift indexes as , where  is the total number of initial cyclic shifts indexes in the set of initial cyclic shift indexes in Table 9.2.1-1
-	if pucch-ResourceCommon indicates
-	index 0: the first symbol is 9 for a PUCCH resource with PUCCH format 0 if 
-	index 1 or 2: the first symbol is 9 for a PUCCH resource with PUCCH format 0 if 
-	index 3, 7, or 11: an orthogonal cover code with index 1 is used for a PUCCH resource with PUCCH format 1 if 
-	the UE does not expect pucch-ResourceCommon to indicate index 15
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the following PUSCH allocation rule for PUSCH scheduled by a RAR UL Grant when UL Resource Allocation Type 2 is configured:
a.	If the active UL BWP and the initial UL BWP have the same SCS and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used for PUSCH
i.	PUSCH is allocated to the RB set of the initial UL BWP that intersects the lowest-indexed REG, in the initial DL BWP, of the detected PDCCH that schedules the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB Set 0 of the initial UL BWP
b.	Otherwise, PUSCH is allocated to the RB set of the active UL BWP that intersects the lowest-indexed REG, in the active DL BWP, of the detected PDCCH that schedules the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP
Proposal 2	RAN1 should discuss supporting a unified solution whereby the Y bits indicating RB set allocation for scheduling interlaced PUSCH are included in the FDRA field of all of the following: DCI 0_1, DCI 0_0 in USS, DCI 0_0 in CSS, and RAR UL Grant.
Proposal 3	Adopt the following PUSCH allocation rule for PUSCH scheduled by DCI 0_0 addressed to TC-RNTI when UL Resource Allocation Type 2 is configured:
a.	If the active UL BWP and the initial UL BWP have the same SCS and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used for PUSCH
i.	PUSCH is allocated to the RB set of the initial UL BWP that intersects the lowest-indexed REG, in the initial DL BWP, of the detected PDCCH that schedules the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB Set 0 of the initial UL BWP
b.	Otherwise, PUSCH is allocated to the RB set of the active UL BWP that intersects the lowest-indexed REG, in the active DL BWP, of the detected PDCCH that schedules the PDSCH containing the RAR UL grant. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP
Proposal 4	Resolve the FFSs in the following agreement from RAN1#100b-e as follows:
Agreement:
· For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the lowest-indexed REG, in the RB set of the active DL BWP, in which DCI 0_0 is received of the detected PDCCH that schedules the PUSCH. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. 
· [bookmark: _GoBack]FFS1: PUSCH allocation within the active UL BWP corresponding to an UL carrier without intra-cell guard bands
· FFS2: Whether or not the first bullet is modified to “…the active DL BWP in which the first REG of the received DCI 0_0 is located,” in order to facilitate a CORESET not confined to a single RB set.

Proposal 5	For cell specific PUCCH resources prior to dedicated configuration, when interlacing is configured, PUCCH is allocated to the 10 lowest-indexed RBs in the indicated interlace
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