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1. Introduction
[bookmark: _GoBack]In RAN1#100b-e meeting, the following agreements had been made related to UL signals and channels for NR-U.

	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.

Agreement:
To resolve the FFS in TP#1 of R1-2003056, support one of the following two alternatives for the PUSCH allocation rule. 
· When UL resource allocation Type 2 is configured, the UE assumes that PUSCH is allocated as follows:
· 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.
· FFS: Rule for PUSCH allocation for an UL carrier without intra-cell guard bands.



In the above agreements, there are some FFS points to clarify the rule of RB set allocation for PUSCH when the resource allocation type 2 is configured. Therefore, we discuss and provide our views on the PUSCH RB set allocation rule in this contribution.

2. Resource allocation for interlaced PUSCH 

2.1 RB set allocation rule for Msg. 3 PUSCH
Regarding to Msg. 3 PUSCH transmission scheduled by UL grant in RAR (for initial transmission) or DCI format 0_0 with CRC scrambled by TC-RNTI (for subsequent retransmission), it would be reasonable to apply similar approaches as Rel-15 NR to avoid potential ambiguity/misalignment on the RB set with Msg. 3 PUSCH among multiple UEs for the case of CBRA procedure. In addition, it would technically be beneficial for sharing gNB’s COT to improve UE’s LBT success rate in case when the gNB/UE schedules/transmits the PUSCH including this Msg. 3 PUSCH. Therefore, considering the reliability of Msg. 3 PUSCH transmission in terms of both RACH procedure and LBT procedure, the following rule should be adopted to allocate the RB set for Msg. 3 PUSCH transmission. 
· If the active UL BWP contains the initial UL BWP, the Msg. 3 PUSCH is allocated to the initial UL BWP (in order to handle potential ambiguity in CBRA procedure).
· Otherwise (i.e., if the active UL BWP does not contain the initial UL BWP), the Msg. 3 PUSCH is allocated as for the PUSCH scheduled by CSS DCI format 0_0 (as already agreed).
· The Msg. 3 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 PDCCH is received (in order to improve UE’s LBT success rate by sharing gNB’s COT).
· If there is no RB set of the active UL BWP that intersects the RB set of the active DL BWP in which the PDCCH is received, then the Msg. 3 PUSCH is allocated to RB set 0 of the active UL BWP. 
It should be noted that the above PUSCH allocation rule is consistent/aligned with the rule applied in legacy Rel-15: If the active UL BWP contains the initial UL BWP, the Msg. 3 PUSCH is allocated to the initial UL BWP. Otherwise, the Msg. 3 PUSCH is allocated as for the PUSCH scheduled by CSS DCI format 0_0.

Proposal 1: When UL resource allocation Type 2 is configured, PUSCH transmission scheduled by a RAR UL grant is allocated as follows:
· If the active UL BWP contains the initial UL BWP, the PUSCH transmission is allocated to the initial UL BWP.
· Otherwise, the PUSCH transmission is allocated as for the case scheduled by CSS DCI 0_0 based on C-RNTI (as agreed).
· The 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, the PUSCH is allocated to RB Set 0 of the active UL BWP.

Proposal 2: When UL resource allocation Type 2 is configured, PUSCH scheduled by DCI 0_0 with CRC scrambled by TC-RNTI is allocated as follows:
· If the active UL BWP contains the initial UL BWP, the PUSCH transmission is allocated to the initial UL BWP.
· Otherwise, the PUSCH transmission is allocated as for the case scheduled by CSS DCI 0_0 based on C-RNTI (as agreed).
· The 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_0 is received. 
· If there is no intersection, the PUSCH is allocated to RB Set 0 of the active UL BWP.

2.2 RB set allocation rule for PUSCH scheduled by CSS DCI
Regarding to the RB set allocation rule for the PUSCH scheduled by DCI format 0_0 (e.g. with CRC scrambled by C-RNTI / CS-RNTI) transmitted in CSS, there are some FFS points to be clarified. To be specific, the number of RB sets of the active UL BWP that intersect the RB set(s) of the active DL BWP in which DCI 0_0 is received, could probably be multiple in some cases (e.g. with non-contiguous CORESET in frequency domain), and there might be no RB set in the active DL BWP for the case not configured with intra-cell guard bands. Therefore, in order to determine a single RB set for the PUSCH transmission, it is required to modify the first bullet in the agreement made in RAN1#100b-e as follows (with yellow marks):
· For PUSCH scheduled by DCI 0_0 with CRC scrambled by C-RNTI / CS-RNTI / MCS-RNTI received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the lowest RB set index among the RB set(s) of the active UL BWP that intersects any RB 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.

Proposal 3: Modify the first bullet in the agreement made in RAN1#100b-e as the following (with yellow marks), to address the case where multiple UL RB sets intersect the DL RB(s) with DCI 0_0 reception.
· For PUSCH scheduled by DCI 0_0 with CRC scrambled by C-RNTI / CS-RNTI / MCS-RNTI received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the lowest RB set index among the RB set(s) of the active UL BWP that intersects any RB 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. 

According to proposal 3, as shown in Figure 1 providing three different cases in terms of possible combinations between consecutive DL RBs with DCI detection and UL RB sets, a same single UL RB set could be selected by the UE and the gNB for PUSCH allocation/transmission without misalignment/ambiguity.
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Figure 1. An example of RB set allocation for the PUSCH scheduled by CSS DCI
· For the Case 1, since only the UL RB set 1 intersects the DL RBs in which DCI 0_0 is received, the UL RB set 1 will be selected. 
· For the Case 2, since both UL RB set 0 and UL RB set 1 intersect the DL RBs in which DCI 0_0 is received, the UL RB set 0 having lowest index will be selected.
· For the Case 3, since only the UL RB set 0 intersects the DL RBs in which DCI 0_0 is received, the UL RB set 0 will be selected.
 
For another example as shown in Figure 2 providing three different cases in terms of possible combinations between non-consecutive DL RBs with DCI detection and UL RB sets, a same single UL RB set also could be selected by the UE and the gNB for PUSCH allocation/transmission without misalignment/ambiguity.
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Figure 2. Another example of RB set allocation for the PUSCH scheduled by CSS DCI
· For the Case 1, since only the UL RB set 1 intersects the DL RBs in which DCI 0_0 is received, the UL RB set 1 will be selected. 
· For the Case 2, since only the UL RB set 0 intersects the DL RBs in which DCI 0_0 is received, the UL RB set 0 will be selected.
· For the Case 3, since only the UL RB set 1 intersects the DL RBs in which DCI 0_0 is received, the UL RB set 1 will be selected.

2.3 Reference BWP for fall-back DCI in CSS 
According to clause 7.3.1.0 in TS 38.212 [1], the size of DCI format is determined based on the initial UL BWP when the fall-back DCI (e.g., DCI format 0_0) is transmitted in CSS. In order to keep the legacy NR design, for the DCI format 0_0 transmitted in CSS, it is desirable to determine the size of DCI format 0_0 (i.e., X bits size of FDRA field) based on the SCS of the initial UL BWP. In case when UE is operating in the initial UL BWP (e.g., DCI format 0_0 with TC_RNTI for the UE is transmitted in CSS during initial access procedure), there is no ambiguity between the size of DCI format 0_0 and the required number of bits for the resource allocation of PUSCH transmission. Even in case when the UE is operating in an active UL BWP other than the initial UL BWP, there is no ambiguity if the SCS of initial UL BWP and the SCS of the active UL BWP are the same.

However, in case when UE is operating an active UL BWP but the SCS of initial UL BWP and the SCS of the active UL BWP are different, the size of DCI format 0_0 would be different from the required number of bits for the resource allocation (e.g., 6 bit for RIV or 5bit for bitmap) of PUSCH transmission. For an example, if the SCS of initial UL BWP is 15 kHz but the SCS of active UL BWP is 30 kHz, the X bit size of FDRA field in DCI format 0_0 is 6, but actually only 5 bits are required for PUSCH resource allocation based on bitmap. In this case, simply the MSB (or LSB) 5 bits among 6 bit FDRA field can be used for PUSCH resource allocation based on bitmap. For another example, if the SCS of initial UL BWP is 30 kHz but the SCS of active UL BWP is 15 kHz, the X bit size of FDRA field in DCI format 0_0 is 5, but actually 6 bits are required for PUSCH resource allocation based on RIV. In this case, one of the following alternatives can be used for PUSCH resource allocation based on RIV:

1. Alt 1: 5 bits in FDRA field are interpreted as the LSB (or MSB) 5 bits out of 6 bits required for RIV based resource allocation, and the remaining MSB (or LSB) 1 bit is assumed to zero.
2. Alt 2: 5 bits in FDRA field are interpreted as the LSB (or MSB) 5 bits out of 6 bits required for RIV based resource allocation, and the remaining MSB (or LSB) 1 bit is indicated by one of the zero padding bit in the DCI.
3. Alt 3: 5 bits in FDRA field indicates interlace group based RIV where an interlace group consists of two interlace (e.g. interlace index k and k+1, or interlace index k and k+5). 

Proposal 4: For DCI format 0_0 transmitted in CSS, X bit size of FDRA field in the DCI format 0_0 is determined based on the SCS of the initial UL BWP.

Proposal 5: In case when the SCS of active UL BWP is different from that of initial BWP, some handling is required by considering the difference between X bit size of FDRA field in DCI format 0_0 and the required number of bits for PUSCH resource allocation.

3. Editorial correction
According to clause 6.1.2.2.3 in the current version of 3GPP TS 38.214 [2], “2” should be written below the line in following expression for size of Y bit in FDRA field.
  

4. Text Proposals
The following are the text proposals for the above discussion.

5.3 Correction to 38.214
[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343]
6.1.2.2.3	Uplink resource allocation type 2
[…]
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

[…]

5. Conclusion
In this contribution, the remaining issues on the RB set allocation rule for PUSCH transmission were discussed, and the followings are proposed. 

Proposal 1: When UL resource allocation Type 2 is configured, PUSCH transmission scheduled by a RAR UL grant is allocated as follows:
· If the active UL BWP contains the initial UL BWP, the PUSCH transmission is allocated to the initial UL BWP.
· Otherwise, the PUSCH transmission is allocated as for the case scheduled by CSS DCI 0_0 based on C-RNTI (as agreed).
· The 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, the PUSCH is allocated to RB Set 0 of the active UL BWP.

Proposal 2: When UL resource allocation Type 2 is configured, PUSCH scheduled by DCI 0_0 with CRC scrambled by TC-RNTI is allocated as follows:
· If the active UL BWP contains the initial UL BWP, the PUSCH transmission is allocated to the initial UL BWP.
· Otherwise, the PUSCH transmission is allocated as for the case scheduled by CSS DCI 0_0 based on C-RNTI (as agreed).
· The 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_0 is received. 
· If there is no intersection, the PUSCH is allocated to RB Set 0 of the active UL BWP.

Proposal 3: Modify the first bullet in the agreement made in RAN1#100b-e as the following (with yellow marks), to address the case where multiple UL RB sets intersect the DL RB(s) with DCI 0_0 reception.
· For PUSCH scheduled by DCI 0_0 with CRC scrambled by C-RNTI / CS-RNTI / MCS-RNTI received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the lowest RB set index among the RB set(s) of the active UL BWP that intersects any RB 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. 

Proposal 4: For DCI format 0_0 transmitted in CSS, X bit size of FDRA field in the DCI format 0_0 is determined based on the SCS of the initial UL BWP.

Proposal 5: In case when the SCS of active UL BWP is different from that of initial BWP, some handling is required by considering the difference between X bit size of FDRA field in DCI format 0_0 and the required number of bits for PUSCH resource allocation.
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