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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	DCI Size Matching for DCI Format 0_0
In the previous meeting, there was some discussion in the prepatory phase on whether or not any changes are needed to the DCI size alignment procedure in 38.212 Section 7.3.1.0 [1] for the case when interlacing is configured for the UL. In Rel-15 the size of DCI 0_0 is compared to the size of DCI 1_0. Different rules are specified to align the DCI sizes based on either zero padding of one of the DCI formats or truncation. If truncation happens to occur (see Steps 0, 1 and 4A in Section 7.3.1.0), it is the bits of the frequency domain resource assignment field of DCI 0_0 that are truncated.
Here we observe that truncation is not expected when interlacing is configured since the size of the FDRA field for DCI 0_0 is always less than or equal to the the size of the FDRA field for DCI 1_0. The FDRA field of DCI 0_0 contains X + Y bits where X indicates the interlace allocation and Y indicates the RB set allocation. X is either 5 or 6 depending on the SCS of the relevant UL BWP, and Y is at most 4 bits corresponding to a BWP of five RB sets. For DCI 0_0 in a CSS, in fact Y = 0. Hence X + Y is at most 10 bits. Given that the smallest DL BWP (corresponding to CORESET0) is 48 PRBs, the minimum number of bits in the FDRA field for DCI 1_0 is ceil(log2(48*49/2)) = 11 bits. For larger DL BWPs, the FDRA field for DCI 1_0 becomes greater than 11 bits; however, the maximum size of the FDRA field for DCI 0_0 never exceeds 10 bits.
For this reason, we see no need to modify the Rel-15 DCI size matching rules to handle the various scenarios of SCS in the intial vs. active UL BWP (determines if X is 5 or 6) and the number of RB sets. Reusing the Rel-15 DCI size matching rules is sufficient.
[bookmark: _Toc46844316]When interlacing is configured in the UL, reuse the Rel-15 DCI size matching rules pertaining to DCI format 0_0 in a CSS and USS in 38.212 Section 7.3.1.0. There is no need to introduce new UE behaviour for DCI size matching. 

3	Corrections to Related to Frequency Domain Resource Assignment Field in DCI
In 38.212 Section 7.3.1.1.1 [1], it is not 100% clear that the number of RB sets  used to determine the number of bits Y in the RB-set portion of the frequency domain resource assignment field corresponds to the active UL BWP (where the active UL BWP can be the initial UL BWP). Hence for both DCI 0_0 and DCI 0_1 this should be clarified by adding the word "active." At the same time, for DCI 0_0 another editorial correction is worthwhile that clarifies that Y is always 0 for DCI 0_0 monitored in a CSS. Currently, it appears as if Y is defined twice.
[bookmark: _Ref46768356][bookmark: _Toc46844317]In 38.212 Section 7.3.1.1.1, clarify that the number of RB sets used to determine the RB set portion of the frequency domain resource assignment field corresponds to the active UL BWP. Also correct double definition of Y to clarify that Y is always 0 for DCI 0_0 monitored in a CSS.
A text proposal implementing Proposal 1 is as follows:
[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343]----------------------------------------- Text Proposal (TP#1) 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][bookmark: _Toc45209270]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 useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured, where  is defined in clause 7.3.1.0.
-	*** Unchanged text omitted ***
-	if any of the higher layer parameters useInterlacePUCCH-PUSCH in BWP-UplinkCommon and 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 and the DCI format 0_0 is monitored in a UE-specific search space. If the DCI 0_0 is monitored in a common search space Y = 0.
-	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 and the DCI format 0_0 is monitored in a UE-specific search space. If the DCI 0_0 is monitored in a common search space Y = 0. 
	If the DCI format 0_0 is monitored in a UE-specific search space, tThe value of Y is determined by  where  is the number of RB sets defined in contained in the active UL BWP as defined in clause 7 of [6, TS38.214]. If the DCI 0_0 is monitored in a common search space Y = 0.
*** Unchanged text omitted ***
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
*** Unchanged text omitted ***

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active UL bandwidth part: 
*** Unchanged text omitted ***
-	If the higher layer parameter 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   is the number of RB sets contained in the active UL BWP as defined in clause 7 of [6, TS38.214].
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
4	Corrections Related to UL Resource Allocation Type 2
In 38.214 Section 6.1.2.2.3 [2], a number of variables and equations have formatting errors, and these should be corrected. Furthermore, to be consistent with notation used in 38.214 Section 7, the starting RB-set index within the BWP should use the notation  instead of 
[bookmark: _Ref46770053][bookmark: _Toc46844318]In 38.214 Section 6.1.2.2.3, correct equation formatting errors. Correct the notation for the starting RB set index within the BWP to be consistent with 38.214 Section 7.
A text proposal implementing Proposal 2 is as follows:
----------------------------------------- Text Proposal (TP#2) for 38.214, Section 6.1.2.2.3 -----------------------------------
*** Unchanged text omitted ***
[bookmark: _Toc36645573][bookmark: _Toc45810618]6.1.2.2.3	Uplink resource allocation type 2
Note to editor: to be consistent with other specs, e.g., 38.211, the subscripts/superscripts in the highlighted variables should be formatted so they are not italicized, e.g., should be  and  should be .
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 union of 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. For DCI 0_0 monitored in a CSS with CRC scrambled by an RNTI other than TC-RNTI, the uplink RB set is the lowest indexed one amongst uplink RB set(s) that intersects the lowest-indexed CCE of the PDCCH in which the UE detects the DCI 0_0 in the active downlink BWP. If there is no intersection, the uplink RB set is RB set 0 in the active uplink BWP. For DCI 0_0 monitored in a CSS with CRC scrambled by TC-RNTI, the uplink RB set is the same one in which the UE transmits the PRACH associated with the RAR UL grant.


For µ=0, the X=6 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.

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=5 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_0 monitored in a UE-specific search space and DC 0_1 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_0 monitored in a UE-specific search space, 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 index  () and the number of contiguous RB sets . The resource indication value is defined by;
if  then

else
 
where ,  and shall not exceed 
If transform precoding is enabled according to the procedure in Clause 6.1.3, then the UE transmits PUSCH on the lowest-indexed  PRBs amongst the 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 Clause 6.3.1.4 of [4, TS 38.211].
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	When interlacing is configured in the UL, reuse the Rel-15 DCI size matching rules pertaining to DCI format 0_0 in a CSS and USS in 38.212 Section 7.3.1.0. There is no need to introduce new UE behaviour for DCI size matching.
Proposal 2	In 38.212 Section 7.3.1.1.1, clarify that the number of RB sets used to determine the RB set portion of the frequency domain resource assignment field corresponds to the active UL BWP. Also correct double definition of Y to clarify that Y is always 0 for DCI 0_0 monitored in a CSS.
Proposal 3	In 38.214 Section 6.1.2.2.3, correct equation formatting errors. Correct the notation for the starting RB set index within the BWP to be consistent with 38.214 Section 7.
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