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Introduction
In RAN1#99 meeting, the RAN1 discussion on Rel-16 NR-U UL signals and channels had been finished. After the meeting, the initial versions of physical layer specifications including 38.211, 38.212, 38.213, and 38.214 were distributed, discussed, updated and endorsed by email discussion. And in the last e-meeting discussion, the following agreements related to the UL interlaced FDRA in RAR UL grant have been made.
Agreement:
Adopt TP#1 in R1-2002913 for 38.213 Section 8.3 and TP#2 for 38.214 Section 6.1.2.2.3 where the last bullet of TP#1 is modified as follows:
· The UE assumes the RB set allocation in the active UL BWP for a PUSCH scheduled by the RAR UL grant is given by [FFS: rule for for RB set allocation]
· FFS: PUSCH allocation rule within the interlaces indicated by the frequency domain resource allocation field
Agreement:
To resolve the FFS in TP#1, 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 this contribution, we provide our views on the remaining issues for NR-U UL signals and channels design for Rel-16 specifications.

Discussion
PUSCH FDRA allocation rules in RAR UL grant
Two alternatives for the PUSCH RB set allocation rule for RAR UL grant was given during the email discussion in the last meeting. Alt1 is the same as the PUSCH scheduled by DCI 0_0 in CSS, i.e. 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 1_0 that schedules the PDSCH containing the RAR UL grant is received, and if there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. For Alt2, the rule is almost the same as R15 RAR UL grant design and active UL BWP fully overlaps the initial UL BWP should be interpreted as the UL BWP including all RBs of the initial UL BWP.  
In the scenario without SUL, there is no problem for Alt1. However, if UE is configured with two UL carriers for a serving cell, in this case, the RACH procedure can be performed in either normal UL or SUL and different UE can choose one of the UL carrier for random access procedure according to detected RSRP of the RMSI separately. However, there may be some problem especially in the case of UE in different state and preamble transmitted on the same SUL carrier. The specific analysis as follows.
Firstly, we give an example of two UEs performing random access procedure on different UL carrier as illustrated in the Figure 1 as below. 




Figure 1 Two UEs performing random access procedure on different UL carrier
Case 1: UE1 is configured with the active UL BWP on the normal UL carrier and this BWP have intersection with the active DL active BWP, then according to Alt1, the RB set allocated to UE1 PUSCH of the active UL BWP is the RB set1 that intersects the RB set of the active DL BWP in which the DCI 1_0 that schedules the PDSCH containing the RAR UL grant.
Case 2: The active UL BWP configured to UE2 is on the SUL carrier, such as BWP1 on the SUL. If Alt1 is adopt, since there is no intersection between DL and SUL, then PUSCH is allocated to RB Set 0 of the active UL BWP1. 
In this example, there will be no ambiguity for gNB to know which RB set that the PUSCH scheduled by RAR UL grant transmitted on as different BWP on different carrier are configured.
However, if UE in different state (idle or connected), and chose the same SUL carrier for random access procedure, then there will be some problems if we adopt Alt. 1. Take case 3 and case 4 UE as an example as illustrated in Figure 2 below.



Figure 2 UEs performing random access procedure on same SUL carrier but in different RRC states
Case 3: UE3 is operated on connected mode, and the active UL BWP configured to UE3 is BWP1 on the SUL carrier and this BWP1 have overlapping with initial BWP, i.e. BWP1 includes all RBs of the initial UL BWP. If Alt1 is adopt, since there is no intersection between DL and SUL, then PUSCH is allocated to RB Set 0 of the active UL BWP. And the RB set 0 of BWP1 is not the RB set 0 of the initial BWP. 
Case4: UE4 is operated on idle mode, in this case the active UL BWP is the initial BWP, that is BWP0, according to Alt1, as there is no intersection between SUL and the active DL BWP in which the DCI 1_0 that schedules the PDSCH containing the RAR UL grant, RB Set 0 of the initial BWP will be allocated for PUSCH which is not the same RB set as UE3 in case 3. 
[bookmark: _Ref32575252]We can see for UE in different modes performing RACH procedure on SUL carrier, different frequency position will be determined according to Alt1. As gNB does not know whether the UE is in idle or connected state when sending RAR UL grant, and gNB does not know which RB set it should receive the scheduled PUSCH. Therefore, if Alt1 is adopted, there will be some ambiguity. Therefore, it is not suitable to adopt unified solution as DCI 0_0 in CSS. Meanwhile, if Alt2 is adopted, there will be no problem as only one RB set 0 of the initial BWP is determined. Therefore, Alt2 should be supported for PUSCH FDRA allocation rule for RAR UL grant. 
Proposal 1: 
· Alt 2 should be supported for PUSCH RB set allocation rule for RAR UL grant.
· Adopt the TP in the appendix to section 8.3 of 38.213.
Interlace based resource allocation for DCI format 0_2
For NR-U, the UE can be configured to operate either with interlace PUCCH/PUSCH or non-interlace PUCCH/PUSCH depending on the UE capability. While it is not clear on the motivation of introducing interlaced structure to licensed spectrum, which has been discussed along with the UE feature. In addition, DCI format 0_2 was introduced mainly due to the use case of URLLC, therefore it is better to further discuss the application of interlaced structure for DCI format 0_2 in Rel-17, as there is a placeholder in Rel.17 URLLC WI to discussion the issue of URLLC for NR-U.
Proposal 2: 
· Application of interlace based resource allocation for DCI format 0_2 should be discussed in Rel-17.

Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we provide our proposals below and TP on UL signals and channels.
Proposal 1: 
· Alt 2 should be supported for PUSCH RB set allocation rule for RAR UL grant.
· Adopt the TP in the appendix to section 8.3 of 38.213.
Proposal 2: 
· Application of interlace based resource allocation for DCI format 0_2 should be discussed in Rel-17.
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Appendix
TP for FDRA allocation rule of RAR UL grant in 8.3 of 38.213
< Start of text proposal for 38.213 [1]>
-------------------------------------- Text Proposal 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 if useInterlacePUCCH-PUSCH in BWP-UplinkCommon is not provided and by uplink resource allocation type 2 if useInterlacePUCCH-PUSCH in BWP-UplinkCommon is provided [6, TS 38.214]. For an initial UL BWP size of  RBs, if useInterlacePUCCH-PUSCH in BWP-UplinkCommon is not provided, 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, 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]
And the PUSCH is allocated to the initial UL BWP if the active UL BWP includes all RBs of the initial UL BWP, otherwise PUSCH is allocated to RB Set 0 of the active UL BWP.

< End of text proposal>
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