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1. Introduction
In the last RAN1 meeting, some remaining issues related to resource allocation for PUSCH, e.g. FDRA field of DCI format 0_0 in USS, were discussed. However, there is no conclusion yet, so we would like to share our views in this contribution. 
Some relevant agreements are listed in Appendix I.
2. Discussion
[bookmark: _GoBack]According to the agreements in Appendix I, the FDRA field of DCI format 0_0 in CSS includes X bits only for indicating allocated interlace. And as noted in the discussion during the last meeting, the following issues are remaining for further discussion [4].
· Issue 1:
· For DCI 0_0 in a CSS, which RB set is used for PUSCH allocation since DCI 0_0 in CSS does not include Y bits?
· Issue 2:
· For DCI 0_0 in a USS, whether or not to include Y-bits for RB set allocation?
· If it is decided not to include Y-bits, then which RB set is used for PUSCH allocation (same as Issue 1)?
· If it is decided to include Y-bits, then value of Y needs to be decided.
Issue 1
Regarding the issue 1, one option as below has been discussed. It is simple and can enable the UE to efficiently take advantage of LBT outcome at gNB side, i.e. share the COT acquired by gNB. So we support this option.
	[bookmark: OLE_LINK1][bookmark: OLE_LINK3]A single RB set within the active UL BWP is allocated for PUSCH transmission. The RB set is the one that intersects the RB set in the active DL BWP in which DCI 0_0 is detected.


Proposal 1: For PUSCH scheduled by a DCI 0_0 in a CSS, a single RB set within the active UL BWP is allocated, and the RB set is the one that intersects the RB set in the active DL BWP in which the DCI 0_0 is received.
Issue 2
Regarding the issue 2, for less spec impact and higher reliability, it would be better that the FDRA field of DCI 0_0 in a USS does not include Y bits. In this way, for determining allocated RB set, a generic solution which is same as that for DCI 0_0 in a CSS as in proposal 1 can be adopted. In addition, for a wideband UL BWP which has multiple RB sets, the scheduling flexibility of DCI 0_0 in a USS would not be a big issue since the flexibility can be improved by configuring multiple monitoring locations in the frequency domain (per LBT bandwidth), which is already supported.
Proposal 2: The FDRA field of DCI 0_0 in a USS does not include Y bits for RB set allocation. And support same method of determining allocated RB set for PUSCH transmission as in Proposal 1, i.e.
· For PUSCH scheduled by a DCI 0_0 in a USS, a single RB set within the active UL BWP is allocated, and the RB set is the one that intersects the RB set in the active DL BWP in which the DCI 0_0 is received.
Proposal 3: Adopt the TPs for TS 38.212 and TS 38.214 in Appendix II.
Issue 3
Apart from the issues above, there’s one more issue for Msg3 PUSCH transmission. 
According to the agreements in Appendix I, UL grant for Msg3 PUSCH does not includes Y bits for indicating allocated RB set in FDRA field. And according to the discussion in the last meeting, it seems a common understanding that Msg3 PUSCH transmission would not be supported on a wideband UL BWP which has multiple RB sets, thus no method of determining allocated RB set was discussed for this case. However, there seems no explicit agreement or description in specification excluding the possibility of scheduling Msg3 transmission on a wideband UL BWP (Note that CBRA on an active UL BWP other than the initial UL BWP is supported). So clarification may be necessary. If support Msg3 PUSCH transmission on a wideband UL BWP, the method of determining allocated RB set for Msg3 PUSCH transmission should be further discussed.
Observation 1: There seems no explicit agreement or description in specification excluding the possibility of scheduling Msg3 transmission on a wideband UL BWP which has multiple RB sets.
Proposal 4: Clarify whether to support Msg3 PUSCH transmission on a wideband UL BWP. If support, the method of determining allocated RB set for Msg3 PUSCH transmission should be further discussed.
3. Conclusion
According to the discussions above, we have the following observation and proposals.
Proposal 1: For PUSCH scheduled by a DCI 0_0 in a CSS, a single RB set within the active UL BWP is allocated, and the RB set is the one that intersects the RB set in the active DL BWP in which the DCI 0_0 is received.
Proposal 2: The FDRA field of DCI 0_0 in a USS does not include Y bits for RB set allocation. And support same method of determining allocated RB set for PUSCH transmission as in Proposal 1, i.e.
· For PUSCH scheduled by a DCI 0_0 in a USS, a single RB set within the active UL BWP is allocated, and the RB set is the one that intersects the RB set in the active DL BWP in which the DCI 0_0 is received.
Proposal 3: Adopt the TPs for TS 38.212 and TS 38.214 in Appendix II.
Observation 1: There seems no explicit agreement or description in specification excluding the possibility of scheduling Msg3 transmission on a wideband UL BWP which has multiple RB sets.
Proposal 4: Clarify whether to support Msg3 PUSCH transmission on a wideband UL BWP. If support, the method of determining allocated RB set for Msg3 PUSCH transmission should be further discussed.
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Appendix I: Relevant Agreements
	RAN1#98[1]
	Agreement:
· For interlaced PUSCH transmission in a BWP, X bits of the PUSCH frequency domain resource allocation field are used for indicating which combination of M interlaces is allocated to the UE.
· This applies to PUSCH of the following types:
· Msg3 PUSCH
· PUSCH Scheduled by fallback and non-fallback DCI
· Type 1 and Type 2 Configured Grant PUSCH
· For 30 kHz SCS
· Support X = 5 (5-bit bitmap to indicate all possible interlace combinations)
· For 15 kHz SCS
· Down-select between the following two alternatives:
· Alt-1: Support X = 10 (10-bit bitmap to indicate all possible interlace combinations)
· Alt-2: Support X = 6 bits to indicate start interlace index and number of contiguous interlace indices (RIV) and using remaining up to 9 RIV values to indicate specific pre-defined interlace combinations

	RAN1#99[2]
	Agreement:
· [bookmark: _Toc24135959]For interlaced PUSCH transmission in a BWP, Y bits of the frequency domain resource allocation (FDRA) field indicate which RB sets (corresponding to LBT bandwidths) are allocated to the UE
· [bookmark: _Toc24135960][bookmark: _Toc24135961]This applies to PUSCH of the following types
· [bookmark: _Toc24135962]PUSCH scheduled by at least non-fallback DCI
· FFS: applicability to fallback DCI
· [bookmark: _Toc24135963]Configured Grant PUSCH Type 2 (FDRA indicated by DCI)
· Configured Grant PUSCH Type 1 (FDRA configured by RRC)
· The UE determines the overall PUSCH frequency domain resource allocation by the intersection of the following:
· Allocated interlaces (indicated by X bits of the FDRA field, as previously agreed)
· Available PRBs derived at least from the allocated RB sets (indicated by Y bits of the FDRA field) and intra-carrier guard bands between RB sets corresponding to contiguous LBT bandwidths
· Note: An RB set contains PRBs within an LBT bandwidth and does not include any inter or intra carrier guard PRBs
· Note: The PRBs between adjacent RB sets comprise an intra-carrier guard
· Y is determined by the number of RB sets contained in the BWP
· The Y bits indicate a first RB set and a number of RB sets corresponding to contiguous LBT bandwidths
· Note: The maximum possible value of Y is thus  where N is the number of RB sets contained in the BWP

	RAN1#100-e[3]
	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



Appendix II: Text Proposals
---------------------------------- Text Proposal for 38.212, Section 7.3.1.1.1-----------------------------------
*** Unchanged text omitted ***
-	if any of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured 
-	[5 or 5+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	[6 or 6+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
*** Unchanged text omitted ***
------------------------------------------------- End Text Proposal -------------------------------------------------
---------------------------------- Text Proposal for 38.214, Section 6.1.2.2.3-----------------------------------
*** Unchanged text omitted ***
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

For both µ=0 and µ=1, the allocated RB set for PUSCH scheduled by a DCI 0_0 is the RB set that is within the active UL BWP and intersects the RB set in the active DL BWP in which the DCI 0_0 is received.
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 text omitted ***
------------------------------------------------- End Text Proposal -------------------------------------------------

