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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	Correction to UL Resource Allocation Type 2 for DCI 0_0
The following agreement was made in RAN1#100-e:
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

[bookmark: _GoBack]which states that for PUSCH scheduled by DCI 0_0 in a common search space (CSS), the frequency domain resource allocation field of DCI 0_0 does not include Y bits to indicate the RB set in which PUSCH should be transmitted. Hence it is an open issue on which RB set should be allocated for PUSCH. A simple rule for fallback DCI is desirable.
In the same meeting, such a simple rule was discussed:
· 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
This rule is analogous to self-scheduling used for carrier aggregation for which DCI 0_0 does not contain a carrier indicator allowing for cross-carrier scheduling, i.e., PUSCH is transmitted in the same carrier for which the PDCCH scheduling the PUSCH is detected. For the case of a wideband carrier with multiple RB sets, one could refer to this rule as self RB-set scheduling. This offers 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 (potentially in a shared COT). Based on this we propose the following:
[bookmark: _Hlk36831141][bookmark: _Ref36830770][bookmark: _Toc37336902]For PUSCH scheduled by DCI 0_0 in a CSS when Type 2 UL resource allocation (interlace transmission) is configured, the UE transmits PUSCH in a single RB set within the active UL BWP. The UL RB set is the one that intersects the DL RB set in which the UE detects the DCI 0_0.
Another open issue is that for PUSCH scheduled by DCI 0_0 in a UE-specific search space (USS), it is FFS whether or not the frequency domain resource allocation (FDRA) field of DCI 0_0 should include Y bits to indicate the RB set(s) in which PUSCH should be transmitted. This FFS item is contained in 38.212 Section 7.3.1.1.1:
[bookmark: _Hlk36831485]-	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


In our view, a simple and robust mechanism for fallback DCI should be adopted for both DCI 0_0 in a CSS and a USS, and it makes sense to adopt a common mechanism for both. We don’t see a benefit of introducing the flexibility of signalling an arbitrary RB set allocation using Y bits for fallback DCI. This is available already for DCI 0_1. Hence, for DCI 0_0 in a USS, we propose to adopt the same approach as in Proposal 1 for RB set allocation with DCI 0_0 in a CSS.
[bookmark: _Ref36831390][bookmark: _Toc37336903]The frequency domain resource allocation (FDRA) field of DCI 0_0 in a UE-specific search space (USS) does not include Y bits to indicate the RB set allocation when Type 2 UL resource allocation (interlace transmission) is configured. The UE transmits PUSCH in a single RB set within the active UL BWP. The UL RB set is the one that intersects the DL RB set in which the UE detects the DCI 0_0.
Text proposals implementing Proposal 1 and Proposal 2 are as follows:
------------------------------------ Text Proposal for 38.212 Section 7.3.1.1.1 -------------------------------------
*** Unchanged text omitted ***
[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc36045947][bookmark: _Toc36046207][bookmark: _Toc36046353]7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format


-	Frequency domain resource assignment –  bits if neither of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured, where  is defined in clause 7.3.1.0
*** 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 ***
[bookmark: _Toc36645573]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_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_1, Tthe 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, 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 in the active BWP, where the uplink RB set is the one that intersects with the downlink RB set in which the UE detects the DCI 0_0.


For µ=0, the X MSBs of the resource block assignment information indicates to a UE a set of allocated interlace indices , where the indication consists of a resource indication value (RIV). For  ,  the resource indication value corresponds to the starting interlace index m0 and the number of contiguous interlace indices (). The resource indication value is defined by:
if  then

else


For  , the resource indication value corresponds to the starting interlace index m0 and the set of values  according to Table 6.1.2.2.3-1.
i. 
Table 6.1.2.2.3-1: m0  and  for .
	
	m0
	


	0
	0
	{0, 5}

	1
	0
	{0, 1, 5, 6}

	2
	1
	{0, 5}

	3
	1
	{0, 1, 2, 3, 5, 6, 7, 8}

	4
	2
	{0, 5}

	5
	2
	{0, 1, 2, 5, 6, 7}

	6
	3
	{0, 5}

	7
	4
	{0, 5}



For µ=1, the X MSBs of the resource block assignment information comprise a bitmap indicating the interlaces that are allocated to the scheduled UE. The bitmap is of size M bits with one bitmap bit per interlace such that each interlace is addressable, where M and interlace indexing is defined in Clause 4.4.4.6 in [4, TS 38.211]. The order of interlace bitmap is such that interlace 0 to interlace  are mapped from MSB to LSB of the bitmap. An interlace is allocated to the UE if the corresponding bit value in the bitmap is 1; otherwise the interlace is not allocated to the UE.
For DCI 0_1, Ffor 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

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 -----------------------------------------------------
2.2	Correction to UE interpretation of FDRA field in RAR UL grant
Section 6.1.2.2 of 38.214 states the following:6.1.2.2	Resource allocation in frequency domain
The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI except for a PUSCH transmission scheduled by a RAR UL grant or fallbackRAR UL grant, in which case the frequency domain resource allocation is determined according to clause 8.3 of [6, 38.213] or clause X.Y of [6, 38.213] respectively. Three uplink resource allocation schemes type 0, type 1 and type 2  are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 and type 2 are supported for PUSCH for both cases when transform precoding is enabled or disabled.


which says that the frequency domain resource block assignment for PUSCH scheduled by a RAR (or fallback RAR) UL grant is described in 38.213 Clause 8.3. When looking at Clause 8.3 in 38.213 for the case where interlacing is configured (useInterlacePUSCH-Common provided), the text points back to 38.214 Section 6.1.2.2.3 which defines UL resource allocation Type 2. However, this section of 38.214 applies to PUSCH scheduled by DCI 0_0 and 0_1 only, not by PUSCH scheduled by a RAR UL grant. 
For PUSCH scheduled by a RAR UL grant, the UE obtains the frequency domain resource allocation (FDRA) from the FDRA field of the RAR UL grant as shown in the following table from 38.213 Section 8.2:
Table 8.2-1: Random Access Response Grant Content field size
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	PUSCH frequency resource allocation
	14, for operation without shared spectrum channel access 
12, for operation with shared spectrum channel access

	PUSCH time resource allocation
	4

	MCS
	4

	TPC command for PUSCH
	3

	CSI request
	1

	ChannelAccess-CPext
	0, for operation without shared spectrum channel access
2, for operation with shared spectrum channel access



However, it is not explicitly stated anywhere how the UE should interpret the 12 bits of the FDRA field when interlacing is configured. The intention from the agreements in the WI phase (see below) is that when interlacing is configured, the FDRA field of the UL RAR grant only includes X bits to indicate the interlace allocation, not Y bits to indicate an RB set allocation. This is the same as for DCI 0_0 in a CSS as previously agreed (see agreement in Section 2.1).
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
· …

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)
· …

We observe that regardless of whether or not it is agreed that DCI 0_0 in a USS also includes Y bits to signal an RB set allocation, it is always the X most significant bits (MSBs) of DCI 0_0 that indicate the interlace allocation (see 38.214 Section 6.1.2.2.3). Hence, to clarify how the UE should interpret the FDRA field of the RAR UL grant, it is sufficient to say that the UE should interpret it the same way as the X MSBs of the FDRA field of DCI 0_0 which are used to signal the interlace allocation. Also, it would be helpful to clarify that it is the X LSBs of the FDRA field in the RAR UL grant that are used.
[bookmark: _Ref32416945][bookmark: _Toc32505066][bookmark: _Toc37336904]In 38.213 Section 8.3, clarify that for PUSCH scheduled by a RAR UL grant when interlaced transmission is configured, the UE interprets the X least significant bits (LSBs) of the 12 bit FDRA field of the RAR UL grant in the same way as the X MSBs of the FDRA field of DCI 0_0.
Another issue is that the FDRA field of the RAR UL grant is 12 bits for the case of operation with shared spectrum channel access and 14 bits for the case of operation in licensed bands. This means that if interlacing is not configured, the existing truncation/expansion rules in Section 8.3 need to be modified slightly to account for the different number of bits in between these two cases.
[bookmark: _Ref37255741][bookmark: _Toc37336905]In 38.213 Section 8.3, for operation with shared spectrum channel acess when interlaced transmission is not configured, correct the threshold for which the truncation/expansion rules apply for the FDRA field of the RAR UL grant.
A text proposal implementing Proposal 3 and Proposal 4 is as follows.
>>> Text Proposal for 38.213, Section 8.3 >>>
*** Unchanged text omitted ***
[bookmark: _Toc12021464][bookmark: _Toc20311576][bookmark: _Toc26719401][bookmark: _Toc29894834][bookmark: _Toc29899133][bookmark: _Toc29899551][bookmark: _Toc29917288]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. 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
[bookmark: _Hlk32415395]The frequency domain resource allocation is by uplink resource allocation type 1 if useInterlacePUSCH-Common is not provided and by uplink resource allocation type 2 if useInterlacePUSCH-Common is provided [6, TS 38.214]. For an initial UL BWP size of [image: ] RBs, if useInterlacePUSCH-Common is not provided, a UE processes the frequency domain resource assignment field as follows
-	if [image: ], or for operation with shared spectrum channel access if ,
-	truncate the frequency domain resource assignment field to its [image: ] 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 [image: ] most significant bits, or for operation with shared spectrum channel access insert  most significant bits, with value set to '0' after the [image: ] bits to the frequency domain resource assignment field, where [image: ] if the frequency hopping flag is set to '0' and [image: ] 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 useInterlacePUSCH-Common is provided, a UE processes the frequency domain resource assignment field as follows:
· truncate the frequency domain resource assignment field to its X least significant bits
· interpret the truncated frequency domain resource assignment field as for the X most significant bits of the frequency domain resource assignment field in DCI format 0_0 as described in [6, TS 38.214]
A UE determines whether or not to apply transform precoding as described in [6, TS 38.214]. 
*** Unchanged text omitted ***
>>> End Text Proposal >>>
3	Correction Related to SRS
It was agreed in RAN1#96bis to allow the starting OFDM symbol of an SRS resource to occur at any OFDM symbol of a slot rather than be limited to start only within the last 6 symbols of a slot:
Agreement:
Support RRC configuration of an SRS resource to start at any OFDM symbol within a slot by extending the RRC parameter startPosition of resourceMapping of SRS-Config for Rel-16 to have a value range 0..13.
While 38.331 [5] has been updated to capture this agreement, 38.214 [4] has not. Hence we propose the following:
[bookmark: _Ref37267474][bookmark: _Toc37336906]In 38.214 Section 6.2.1, capture the agreement that an SRS resource can be configured to start at any OFDM symbol within a slot.
A text proposal implementing Proposal 5 is as follows:
-------------------------------------- Text Proposal for 38.214, Section 6.2.1 ----------------------------------------
*** Unchanged text omitted ***

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols anywhere within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter [SRS-for-positioning] the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent symbols anywhere within the slot.
*** Unchanged text omitted ***
---------------------------------------------------- End Text Proposal -----------------------------------------------------

4	Corrections Related to Configuration of Interlace Transmission
4.1	Correction for minimum number of RBs in an interlace
In RAN1#98, the following conclusion was reached:
Conclusion:
For 10 MHz carrier bandwidth, enhancements to Rel-15 UL signals and channels are not necessary. 
The consequence of this is that interlaced transmission for PUCCH/PUSCH for 10 MHz carriers is not supported, and thus interlace transmission is only defined for carriers of 20 MHz and greater. For 15/30 kHz SCS, the number of PRBs in a 20 MHz carrier is 106/51 and the number of interlaces is M = 10/5. Hence, the minimum number of PRBs in an interlace is 10, while some interlaces have 11 PRBs.
[bookmark: _Ref37270042][bookmark: _Toc37336907]In 38.211 Section 4.4.4.6 clarify that the minimum number of PRBs in an interlace is N = 10.
A text proposal implementing Proposal 6 is as follows:
------------------------------------- Text Proposal for 38.211, Section 4.4.4.6 --------------------------------------
*** Unchanged text omitted ***
4.4.4.6	Interlaced resource blocks
Multiple interlaces of resource blocks are defined where interlace  consists of common resource blocks , with  being the number of interlaces given by Table 4.4.4.6-1. The relation between the interlaced resource block  in bandwidth part  and interlace  and the common resource block  is given by

where  is the common resource block where bandwidth part starts relative to common resource block 0. When there is no risk for confusion the index  may be dropped. The minimum number of common resource blocks in an interlace contained within bandwidth part i is 10.
Table 4.4.4.6-1: The number of resource block interlaces.
	
	

	0
	10

	1
	5



*** Unchanged text omitted ***
---------------------------------------------------- End Text Proposal -----------------------------------------------------

4.2	Alignment of RRC parameters between RAN1 and RAN2 specifications for configuring interlace transmission
In current RAN1 specs (38.211, 212, 213, 214) there are multiple references to separate parameters for for configuring interlaced transmission for PUSCH and PUCCH both before and after dedicated configuration:
· For PUCCH and PUSCH transmissions prior to dedicated configuration:
· useInterlacePUCCH-Common
· useInterlacePUSCH-Common
· For PUCCH and PUSCH transmissions after dedicated configuration:
· useInterlacePUCCH-Dedicated
· useInterlacePUSCH-Dedicated
In RAN1 specs (38.213 and 38.214) there is currently text that says that the UE expects that the parameters are configured in a common way. In other words, it is not allowed to configure interlacing differently for PUSCH and PUCCH, and it is not allowed to have interlacing configured differently before and after dedicated configuration.
For this reason, in RAN2 there was an agreement to consolidate these parameters. In the most recent version of 38.331 [5], the above four parameters have been replaced by the following two parameters:
· useInterlacePUCCH-PUSCH within the BWP-UplinkCommon IE
· This parameter is used to configure interlacing for both PUCCH and PUSCH prior to dedicated configuration on a PCell
· This is conveyed to the UE in SIB1
· useInterlacePUCCH-PUSCH within the BWP-UplinkDedicated IE
· This parameter is used to configure interlacing for both PUCCH and PUSCH after dedicated configuration for SCell addition
· This is conveyed to the UE via dedicated signalling
These changes in 38.331 now need to be reflected in all RAN1 specs (38.211, 212, 213, and 214) that currently refer to the old parameters. Based on this we propose the following
[bookmark: _Ref37327242][bookmark: _Toc37336908]In 38.211, 212, 213, and 214, correct all references to the 4 old parameters for configuring interlacing for PUSCH and PUCCH both prior to and after dedicated configuration with references to the 2 new parameters in the current version of 38.331.
Text proposals implementing Proposal 7 are contained in Appendices A.1 – A.4.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For PUSCH scheduled by DCI 0_0 in a CSS when Type 2 UL resource allocation (interlace transmission) is configured, the UE transmits PUSCH in a single RB set within the active UL BWP. The UL RB set is the one that intersects the DL RB set in which the UE detects the DCI 0_0.
Proposal 2	The frequency domain resource allocation (FDRA) field of DCI 0_0 in a UE-specific search space (USS) does not include Y bits to indicate the RB set allocation when Type 2 UL resource allocation (interlace transmission) is configured. The UE transmits PUSCH in a single RB set within the active UL BWP. The UL RB set is the one that intersects the DL RB set in which the UE detects the DCI 0_0.
Proposal 3	In 38.213 Section 8.3, clarify that for PUSCH scheduled by a RAR UL grant when interlaced transmission is configured, the UE interprets the X least significant bits (LSBs) of the 12 bit FDRA field of the RAR UL grant in the same way as the X MSBs of the FDRA field of DCI 0_0.
Proposal 4	In 38.213 Section 8.3, for operation with shared spectrum channel acess when interlaced transmission is not configured, correct the threshold for which the truncation/expansion rules apply for the FDRA field of the RAR UL grant.
Proposal 5	In 38.214 Section 6.2.1, capture the agreement that an SRS resource can be configured to start at any OFDM symbol within a slot.
Proposal 6	In 38.211 Section 4.4.4.6 clarify that the minimum number of PRBs in an interlace is N = 10.
Proposal 7	In 38.211, 212, 213, and 214, correct all references to the 4 old parameters for configuring interlacing for PUSCH and PUCCH both prior to and after dedicated configuration with references to the 2 new parameters in the current version of 38.331.
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Appendix A	Text Proposals for Alignment of RRC parameters between RAN1 and RAN2 specifications for configuring interlace transmission
A.1	TP for 38.211
--------------------------------------------- Text Proposal TP1 for 38.211 ----------------------------------------------
*** Unchanged text omitted ***
[bookmark: _Toc19796428][bookmark: _Toc26459654][bookmark: _Toc29230303][bookmark: _Toc36026562]6.3.2.2.2	Cyclic shift hopping
The cyclic shift  varies as a function of the symbol and slot number according to

where
-	 is the slot number in the radio frame
-	 is the OFDM symbol number in the PUCCH transmission where  corresponds to the first OFDM symbol of the PUCCH transmission,
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PUCCH transmission in the slot given by [5, TS 38.213]

-	 is given by [5, TS 38.213] for PUCCH format 0 and 1 while for PUCCH format 3 and 4 is defined in clause 6.4.1.3.3.1

-	 except for PUCCH format 0 when it depends on the information to be transmitted according to clause 9.2 of [5, TS 38.213]. 
-	 is given by
[bookmark: _Hlk23763479]-	 for PUCCH formats 0 and 1 if PUCCH shall use interlaced mapping according to any of the higher-layer parameters useInterlacePUCCH-Common-r16 or useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, where  is the resource block number within the interlace;
-	 otherwise
*** Unchanged text omitted ***
---------------------------------------------------- End Text Proposal -----------------------------------------------------

A.2	TP for 38.212
--------------------------------------------- Text Proposal TP2 for 38.212 ----------------------------------------------
*** Unchanged text omitted ***
7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format


-	Frequency domain resource assignment –  bits if neither of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured, where  is defined in clause 7.3.1.0
-	For PUSCH hopping with resource allocation type 1:



-	 MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists contains two offset values and  if the higher layer parameter frequencyHoppingOffsetLists contains four offset values

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214] 
-	if any of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated 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 ***
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Frequency domain resource assignment – number of bits determined by the following:

-	bits if the higher layer parameter useInterlacePUSCH-Common-r16 useInterlacePUCCH-PUSCH in BWP-UplinkCommon is not configured, where

-	 is the size of the initial UL bandwidth part.
-	For PUSCH hopping with resource allocation type 1:




-	 MSB bits are used to indicate the frequency offset according to Table 8.3-1 in Clause 8.3 of [5, TS 38.213], where  if  and  otherwise

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214] 
-	if the higher layer parameter useInterlacePUSCH-Common-r16 useInterlacePUCCH-PUSCH in BWP-UplinkCommon is configured 
-	5 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 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 ***
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354]7.3.1.1.2	Format 0_1
*** Unchanged text omitted ***

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active UL bandwidth part: 
-	If higher layer parameter useInterlacePUSCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is not configured


-	 bits if only resource allocation type 0 is configured, where  is defined in Clause 6.1.2.2.1 of [6, TS 38.214], 


-	bits if only resource allocation type 1 is configured, or  bits if both resource allocation type 0 and 1 are configured.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 

-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Clause 6.1.2.2.1 of [6, TS 38.214].

-	For resource allocation type 1, the  LSBs provide the resource allocation as follows:
-	For PUSCH hopping with resource allocation type 1:



-	 MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists contains two offset values and  if the higher layer parameter frequencyHoppingOffsetLists contains four offset values

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	If the higher layer parameter useInterlacePUSCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured 
-	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. The 5 MSBs provide the interlace allocation and the Y LSBs provide the RB set allocation.
-	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. The 6 MSBs provide the interlace allocation and the Y LSBs provide the RB set allocation.
The value of Y is determined by  where N is the number of RB sets contained in the BWP as defined in clause x of [x].
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment"  field of the indicated bandwidth part.
*** Unchanged text omitted ***
---------------------------------------------------- End Text Proposal -----------------------------------------------------

A.3	TP for 38.213
--------------------------------------------- Text Proposal TP3 for 38.213 ----------------------------------------------
*** Unchanged text omitted ***
[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285][bookmark: _Toc36498159]8.1A	PUSCH for Type-2 random access procedure
*** Unchanged text omitted ***
For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hopping is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hopping; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. If the UE is provided with useInterlacePUSCH-Common useInterlacePUCCH-PUSCH in BWP-UplinkCommon, it shall transmit PUSCH without frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. 
*** Unchanged text omitted ***
[bookmark: _Toc36498162]8.3	PUSCH scheduled by RAR UL grant
*** Unchanged text omitted ***
The frequency domain resource allocation is by uplink resource allocation type 1 if useInterlacePUSCH-Common useInterlacePUCCH-PUSCH in BWP-UplinkCommon is not provided and by uplink resource allocation type 2 if useInterlacePUSCH-Common useInterlacePUCCH-PUSCH in BWP-UplinkCommon is provided [6, TS 38.214]. For an initial UL BWP size of [image: ] RBs, if useInterlacePUSCH-Common useInterlacePUCCH-PUSCH in BWP-UplinkCommon is not provided, a UE processes the frequency domain resource assignment field as follows
*** Unchanged text omitted ***
[bookmark: _Ref498101660][bookmark: _Toc12021476][bookmark: _Toc20311588][bookmark: _Toc26719413][bookmark: _Toc29894848][bookmark: _Toc29899147][bookmark: _Toc29899565][bookmark: _Toc29917302][bookmark: _Toc36498176]9.2.1	PUCCH Resource Sets
If a UE does not have dedicated PUCCH resource configuration, provided by PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by pucch-ResourceCommon through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial UL BWP of [image: ] PRBs. 
The PUCCH resource set includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset [image: ], and a cyclic shift index set for a PUCCH transmission. 
The UE transmits a PUCCH using frequency hopping if not provided useInterlacePUSCH-Common-r16 useInterlacePUCCH-PUSCH in BWP-UplinkCommon; otherwise, the UE transmits a PUCCH without frequency hopping. 
*** Unchanged text omitted ***
If [image: ] and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUSCH-Common-r16 useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the PRB index of the PUCCH transmission in the first hop as [image: ] and the PRB index of the PUCCH transmission in the second hop as [image: ] 
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: ]
If a UE is provided a PUCCH resource by pucch-ResourceCommon and is provided useInterlacePUSCH-Common-r16 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 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 ***
A PUCCH resource includes the following parameters:
-	a PUCCH resource index provided by pucch-ResourceId
-	an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB, if a UE is not provided useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an index of an RB set by rb-SetIndex, if a UE is provided useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format
The UE expects that either none or both of useInterlacePUCCH-Common-r16 and useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated are provided.
If a UE is provided useInterlacePUCCH-Dedicated-r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, the UE determines available RBs for PUCCH transmissions as the intersection of RBs corresponding to an interlace index provided by interlace0 and, if provided, interlace1, and RBs of an RB set provided by rb-SetIndex. The intersection results in  RBs in the first interlace and the UE expects that  is either 10 or 11. If interlace1 is provided, the intersection results in  RBs in the second interlace and the UE expects that  is either 10 or 11.
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex. 
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-Dedicated -r16 useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. 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.
*** Unchanged text omitted ***
---------------------------------------------------- End Text Proposal -----------------------------------------------------

A.4	TP for 38.214
--------------------------------------------- Text Proposal TP4 for 38.214 ----------------------------------------------
*** Unchanged text omitted ***
[bookmark: _Toc11352145][bookmark: _Toc20318035][bookmark: _Toc27299933][bookmark: _Toc29673206][bookmark: _Toc29673347][bookmark: _Toc29674340][bookmark: _Toc36645570]6.1.2.2	Resource allocation in frequency domain
The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI except for a PUSCH transmission scheduled by a RAR UL grant or fallbackRAR UL grant, in which case the frequency domain resource allocation is determined according to clause 8.3 of [6, 38.213] or clause X.Y of [6, 38.213] respectively. Three uplink resource allocation schemes type 0, type 1 and type 2  are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 and type 2 are supported for PUSCH for both cases when transform precoding is enabled or disabled.
[bookmark: _Hlk25926046]If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config to 'dynamicSwitch', for DCI format 0_1 or setting a higher layer parameter resourceAllocation-ForDCIFormat0_2 in pusch-Config to 'dynamicswitch' for DCI format 0_2, the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation for DCI format 0_1 or the higher layer parameter  resourceAllocation-ForDCIFormat0_2 for DCI format 0_2. The UE shall assume that when the scheduling PDCCH is received with DCI format 0_1 and useInterlacePUSCH-Dedicated is set to 'enabled' useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured, uplink type 2 resource allocation is used.
The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used, except when any of the higher layer parameters useInterlacePUSCH-Common or useInterlacePUSCH-Dedicated are set to 'enabled' useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured in which case uplink resource allocation type 2 is used. 
The UE expects that either none or both of useInterlacePUSCH-Common and useInterlacePUSCH-Dedicated is set to 'enabled' useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured.
The UE expects that either none or both of useInterlacePUSCH-Common and useInterlacePUCCH-Common is set to 'enabled'.
*** Unchanged text omitted ***
[bookmark: _Toc11352148][bookmark: _Toc20318038][bookmark: _Toc27299936][bookmark: _Toc29673210][bookmark: _Toc29673351][bookmark: _Toc29674344][bookmark: _Toc36645574]6.1.2.3	Resource allocation for uplink transmission with configured grant
*** Unchanged text omitted ***
-	Frequency domain resource allocation is determined by the N LSB bits in the higher layer parameter frequencyDomainAllocation, forming a bit sequence , where  is the LSB, according to the procedure in Clause 6.1.2.2 and N is determined as the size of frequency domain resource assignment field in DCI format 0_1 for a given resource allocation type indicated by resourceAllocation, except if useInterlacePUSCH-Dedicated is set to 'enabled' useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured, in which case uplink type 2 resource allocation is used wherein the UE interprets the LSB bits in the higher layer parameter frequencyDomainAllocation as for the frequency domain resource assignment field of DCI 0_1 according to the procedure in Clause 6.1.2.2.3;
*** Unchanged text omitted ***
---------------------------------------------------- End Text Proposal -----------------------------------------------------
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