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Motivation
Alignment of RRC parameters
In the current version of 38.212 [1], the RRC parameter PRB_bundling is used in the description of “PRB bundling size indicator” field. Meanwhile, the RRC parameter prb-BundlingType is used for the PRB bundling configuration in TS 38.331 [2] as follows:

	-- Indicates the PRB bundle type and bundle size(s). If "dynamic" is chosen, the actual BundleSizeSet to use is indicated via DCI. 
	-- If a bundleSize(Set) value is absent, the UE applies the value n2. Corresponds to L1 parameter 'PRB_bundling' 
	-- (see 38.214, section 5.1.2.3)
	prb-BundlingType					CHOICE {
		static									SEQUENCE {
[bookmark: _Hlk508823680]			bundleSize								ENUMERATED { n4, wideband }	OPTIONAL	-- Need S
		},
		dynamic 								SEQUENCE {
			bundleSizeSet1							ENUMERATED { n4, wideband, n2-wideband, n4-wideband }				OPTIONAL,	-- Need S
			bundleSizeSet2							ENUMERATED { n4, wideband }	OPTIONAL	-- Need S
		}
	},


Thus we need to fix the description  of 38.212 to ensure the coherency between different specifications: 

Suggestion 1: In Section 7.3.1.2.2 of TS 38.212, change “PRB_bundling” to “prb-BundlingType” to ensure the alignment with TS 38.331.

When the “wideband” is configured as the PRG size, UE will only assume the precoders are the same on the scheduled resource and UE doesn’t need to partition the bandwidth part with PRG size. Thu we have the following suggestion:

Suggestion 2: In Section 5.1.2.3 of TS 38.214, restrict the description of PGR partition to the case where 2 or 4 is configured (remove “wideband” case).

Text proposal
TS 38.212
Based on the above discussion, we make the following text proposal to capture the suggestions and some minor corrections for Section 7.3.1.2.2 of TS 38.212

/******************** Start of Text Proposal for Section 7.3.1.2.2 of TS 38.212*********************/
[bookmark: _Toc505960310][bookmark: _Toc508812085]7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI:
-	Carrier indicator – 0 or 3 bits as defined in Subclause x.x of [5, TS38.213].
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format

-	Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 

-	 if the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise ;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active bandwidth part:


-	 bits if only resource allocation type 0 is configured, where  is defined in Subclause 5.1.2.2.1 of [6, TS38.214], 

-	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 Subclause 5.1.2.2.1 of [6, TS38.214].

-	For resource allocation type 1, the  LSBs provide the resource allocation as defined in Subclause 5.1.2.2.2 of [6, TS38.214]

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pusch-AllocationList.
-	VRB-to-PRB mapping – 0 or 1 bit
	-	0 bit if only resource allocation type 0 is configured;
	-	1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause xxx of [4, TS38.211].
-	PRB bundling size indicator – 0 bit if the higher layer parameter PRB_bundling prb-BundlingType  is not configured or is set to ‘static’, or 1 bit if the higher layer parameter PRB_bundling prb-BundlingType is set to ‘dynamic’, according to Subclause 5.1.2.3 of [6, TS38.214].
-	Rate matching indicator – 0, 1, or 2 bits according to higher layer parameter rate-match-PDSCH-resource-set.


-	ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Subclause x.x of [6, TS38.214]. The bitwidth for this field is determined as  bits, where  is the number of ZP CSI-RS resource sets in the higher layer parameter [ZP-CSI-RS-ResourceConfigList].
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
For transport block 2 (only present if Number-MCS-HARQ-DL-DCI equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Subclause x.x of [6, TS38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	Downlink assignment index – number of bits as defined in the following
-	4 bits if more than one serving cell are configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 bits are the counter DAI;
-	0 bits otherwise.
-	TPC command for scheduled PUCCH – 2 bits as defined in Subclause x.x of [5, TS38.213]
-	PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause x.x of [6, TS38.214].
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24.
-	CBG transmission information (CBGTI) – 0, 2, 4, 6, or 8 bits as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the PDSCH.
-	CBG flushing out information (CBGFI) – 0 or 1 bit as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter codeBlockGroupFlushIndicator.

-	DMRS sequence initialization – 1 bit for  selection defined in Subclause 7.4.1.1.1 of [4, TS38.211].
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by CS-RNTI:
-	XXX – x bit
/******************** End of Text Proposal for Section 7.3.1.2.2 of TS 38.212*********************/


TS 38.214
Based on the above discussion, we make the following text proposal to capture the suggestions and some minor corrections for Section 7.3.1.2.2 of TS 38.212

/******************** Start of Text Proposal for Section 5.1.2.3 of TS 38.214*********************/
· [bookmark: _Toc501048164]5.1.2.3	Physical resource block (PRB) bundling

A UE may assume that precoding granularity is multiple  consecutive resource blocks in the frequency domain. 

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous resource allocation and the UE may assume that the same precoding is applied to the allocated resource.


Precoding Resource Block Group (PRGs) partition the carrier bandwidth part i with  consecutive PRBs if  can be equal to is one of the values among {2, 4 , wideband}. Actual number of consecutive PRBs in each PRG could be one or more.


 for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that  is equal to 2 PRBs.

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous resource allocation and the UE may assume that the same precoding is applied to the allocated resource.






When  is determined as one of the values among {2, 4}, the first PRG size is given by  and the last PRG size given by  if  , and the last PRG size is if .
The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG partitioned above.
For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.

[bookmark: _Hlk508535469]If the higher layer parameter prb-BundlingType is set to 'dynamic', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI, then the UE shall assume that  is equal to 2 PRBs.



If the higher layer parameter prb-BundlingType is set to 'dynamic', the higher layer parameter bundleSizeSet1 and bundleSizeSet2 configures two sets of  values, the first set includes one or two  values among {2, 4, wideband}, and the second set includes one  value. The UE is not expected to be configured with (2, 4) in the first set.
If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]

-	is set to '0', the UE shall use the  value from the second set of PRG values when receiving PDSCH scheduled by the same DCI. 


-	is set to '1' and one value is configured for the first set of  values, the UE shall use this  value when receiving PDSCH scheduled by the same DCI



-	is set to '1' and two values are configured for the first set of  values as ‘n2-wideband’ (corresponding to two  values 2 and wideband) or ‘n4-wideband’ (corresponding to two  values 4 and wideband), the UE shall use the value when receiving PDSCH scheduled by the same DCI as follows:



-	If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than ,  is the same as the scheduled bandwidth, otherwise  is set to the remaining configured value of 2 or 4, respectively.

If the higher layer parameter prb-BundlingType is set to 'static', the  value is configured with the single value indicated by the higher layer parameter bundleSize. 

When a UE is configured with RBG = 2 according to Section 5.1.2.2.1, or when a UE is configured with resource block bundle size of 2 for VRB to PRB mapping provided by the higher layer parameter VRB-to-PRB-interleaver, the UE is not expected to be configured with = 4.

/******************** End of Text Proposal for Section 5.1.2.3 of TS 38.214*********************/
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