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Introduction
This contribution provides a summary of contributions submitted to RAN1#94 meeting for the maintenance of URLLC. 

The relevant agreements from RAN1#93 are copied below.

Agreements:
· For URLLC, for grant-based transmissions, introduce one RRC parameter for configuring a new RNTI.
· When the new RNTI is not configured, existing RRC parameter mcs-table is extended to select from 3 MCS tables (existing 64QAM MCS table, existing 256QAM MCS table, new 64QAM MCS table). 
· When mcs-table indicates the new 64QAM MCS table:
· For DCI format 0_0/1_0 in CSS, existing 64QAM MCS table is used.
· For DCI formats 0_0/1_0/0_1/1_1 in USS, new 64QAM MCS table is used. 
· Otherwise, follow existing behaviour.
· Note: the configuration for DL and UL is separate
· When the new RNTI (via RRC) is configured, RNTI scrambling of DCI CRC is used to choose MCS table:
· If the DCI CRC is scrambled with the new RNTI, the new 64QAM MCS table is used; otherwise, follow existing behaviour. 

greements:
For both initial transmission and re-transmissions for GF scheduling for URLLC,
· For UL configured grant, the MCS table is configured by the existing parameter associated with the RRC configured grant configuration, which is extended to include the new 64QAM MCS table.
· For DL SPS, RRC indicates whether or not the new 64QAM table is configured. The indication for the new MCS table for DL SPS is separate from the one for grant-based DL scheduling.

[bookmark: _Hlk522556256]Impact of MCS-C-RNTI in specifications 38.211, 38.213, 38.214
[3] and [4] discussed the impact of MCS-C-RNTI to the specifications 38.211, 38.213, 38.214. Text proposals are provided on the following aspects:
· 38.211
· Scrambling of PUSCH, PDSCH, PUCCH (Subclause 6.3.1.1, 7.3.1.1, 6.3.2.5.1 and 6.3.2.6.1)
· PTRS for PUSCH and PDSCH (Subclause 6.4.1.2.2.1 and 7.4.1.2.2)
· DM-RS for PUSCH and PDSCH (Subclause 6.4.1.1.1.1 and 7.4.1.1.1)
· 38.213
· Link recovery procedures (Subclause 6)
· HARQ-ACK codebook determination (Subclause 9.1)
· UE procedure for determining physical downlink control channel assignment (Subclause 10.1)
· 38.214
· UE procedure for receiving the physical downlink shared channel (Subclause 5.1)
· Tables for applicable PUSCH and PDSCH time domain resource allocation (Table 5.1.2.1.1-1, Table 6.1.2.1.1-1)
· PRB bundling (Subclause 5.1.2.3)
· DM-RS reception procedure (Subclause 5.1.6.2)
· PT-RS reception procedure (Subclause 5.1.6.3)
· UE PT-RS transmission procedure (Subclause 6.2.3.1, 6.2.3.2)
While most changes are editorial in nature, the following changes deserve more attention. 
· One aspect is, how MCS-C-RNTI is used in scrambling sequence generation (except scrambling of PUCCH) and DM-RS sequence generation. This should be addressed in the URLLC maintenance AI.  
· Scrambling of PUCCH in TS 38.211 section 6.3.2.5.1 and 6.3.2.6.1 are being handled under UCI AI.
· [bookmark: _Hlk522686898]Another aspect is how the “new RNTI” affects the PT-RS transmission and reception procedure in TS 38.214. It is noted that this issue is being discussed under MIMO AI, and this is better handled as part of MIMO maintenance.
After careful checking of [4], the text proposals listed in Proposal 4 – 16 are confirmed. It is noted that, none of these texts are affected by MCS-C-RNTI: (1) PDCCH scrambling; or (2) PDCCH DM-RS sequence generation.
Further, it has been confirmed that RAN2 has agreed to the name MCS-C-RNTI for the placeholder MCS-C-RNTI. Thus this RNTI name should be applied to relevant RAN1 specifications, text proposals, and discussion documents.

Proposal 1	Use “MCS-C-RNTI” instead of placeholder name “new-RNTI” in RAN1 specifications and TPs.

Proposal 2	Adopt the following TP to 38.211 Section 6.3.1.1 (PUSCH scrambling)

	6.3.1.1	Scrambling
[…]

where x and y are tags defined in [4, TS 38.212] and where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 


where

-	 equals the higher-layer parameter dataScramblingIdentityPUSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, or CS-RNTI, and the transmission is not scheduled using DCI format 0_0 in a common search space,

-	 otherwise
and where [image: ] corresponds to the RNTI associated with the PUSCH transmission as described in clause 6.1 of [6, TS 38.214].



Proposal 3		Adopt the following TP to 38.211 Section 7.3.1.1 (PDSCH scrambling)

	[unchanged text omitted]

where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with


where

-	 equals the higher-layer parameter dataScramblingIdentityPDSCH if configured and the RNTI equals the C-RNTI, MCS-C-RNTI, or CS-RNTI, and the transmission is not scheduled using DCI format 1_0 in a common search space,

-	 otherwise
and where [image: ] corresponds to the RNTI associated with the PDSCH transmission as described in clause 5.1 of [6, TS 38.214].




Proposal 4		Adopt the following TP to 38.211 Section 6.4.1.2.2 (Mapping of PT-RS to physical resources for UL)
	6.4.1.2.2	Mapping to physical resources
6.4.1.2.2.1	Precoding and mapping to physical resources if transform precoding is not enabled
[unchanged parts omitted]


For the purpose of PT-RS mapping, the resource blocks allocated for PUSCH transmission are numbered from 0 to  from the lowest scheduled resource block to the highest. The corresponding subcarriers in this set of resource blocks are numbered in increasing order starting from the lowest frequency from 0 to . The subcarriers to which the PT-RS shall be mapped are given by


where
-	[image: ]
-	[image: ] is given by Table 6.4.1.2.2.1-1 for the DM-RS port associated with the PT-RS port according to clause 6.2.3 in [6, TS 38.214]. If the higher-layer parameter resourceElementOffset in PTRS-UplinkConfig is not configured, the column corresponding to '00' shall be used.

-	is the RNTI associated with the DCI scheduling the transmission using C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or the CS-RNTI in case of dynamic scheduling, and CS-RNTI in case of scheduling using configured grant type 1

-	 is the number of resource blocks scheduled
-	 is given by [6, TS 38.214].



Proposal 5	Adopt the following TP for 38.211 Section 6.4.1.1.1.1 (DM-RS sequence generation for PUSCH)
	6.4.1.1.1.1	Sequence generation when transform precoding is disabled

If transform precoding for PUSCH is not enabled, the sequence  shall be generated according to

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with




where  is the OFDM symbol number within the slot,  is the slot number within a frame, and

-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_1;

-	 is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and the PUSCH is scheduled by DCI format 0_0 with the CRC scrambled by C-RNTI or MCS-C-RNTI;

-	 otherwise.
The quantity  is indicated by the DM-RS initialization field, if present, in the DCI associated with the PUSCH transmission if DCI format 0_1 in [4, TS 38.212] is used, otherwise .



Proposal 6		Adopt the following TP for 38.211 Section 7.4.1.1.1 (DM-RS sequence generation for PDSCH)
	7.4.1.1.1	Sequence generation
The UE shall assume the sequence [image: ] is defined by
[image: ].
where the pseudo-random sequence [image: ] is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with
[image: ][image: ]
where [image: ] is the OFDM symbol number within the slot, [image: ] is the slot number within a frame, and

-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1 with the CRC scrambled by C-RNTI, MCS-C-RNTI,   or CS-RNTI;

-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	[image: ] otherwise;
The quantity  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the PDSCH transmission if DCI format 1_1 in [4, TS 38.212] is used, otherwise .



Proposal 7		Adopt the following TP for 38.213 Section 6 (Link recovery procedure)
	6	Link recovery procedures
[unchanged parts omitted]
For PRACH transmission in slot [image: ] and according to antenna port quasi co-location parameters associated with periodic CSI-RS configuration or SS/PBCH block with index [image: ] provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot [image: ] within a window configured by higher layer parameter BeamFailureRecoveryConfig.



Proposal 8 		Adopt the following TP for 38.213 Section 9.1 (HARQ-ACK codebook determination)

	9.1	HARQ-ACK codebook determination
If a UE receives a PDSCH without receiving a corresponding PDCCH, or if the UE receives a PDCCH indicating a SPS PDSCH release, the UE generates one corresponding HARQ-ACK information bit.
If a UE is not provided higher layer parameter PDSCH-CodeBlockGroupTransmission, the UE generates one HARQ-ACK information bit per transport block. 
A UE is not expected to be indicated to transmit HARQ-ACK information for more than two SPS PDSCH receptions in a same PUCCH. 
In the following, the CRC for DCI format 1_0 is scrambled with a C-RNTI, an MCS-C-RNTI, or a CS-RNTI and the CRC for DCI format 1_1 is scrambled with a C-RNTI or an MCS-C-RNTI.




Proposal 9		Adopt the following TP for 38.213 Section 10.1 (UE procedure for determining physical downlink control channel assignment)
	[bookmark: _Toc517265072][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1	 UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a common search space set or a UE-specific search space set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
[unchanged parts omitted]
-	a Type3-PDCCH common search space set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, or SFI-RNTI, or TPC-PUSCH-RNTI, or TPC-PUCCH-RNTI, or TPC-SRS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, or CS-RNTI(s); and
-	a UE-specific search space set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI(s).
[unchanged parts omitted]
If a UE is provided one or more search space sets by corresponding one or more higher layer parameters searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and the UE is provided with a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets.

[unchanged parts omitted]
For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with [image: ] search space sets where, for each search space set from the [image: ] search space sets, the UE is provided the following by higher layer parameter SearchSpace: 
[unchanged parts omitted] 

-	if search space set  is a common search space set, 
[bookmark: _GoBack]-	an indication by higher layer parameter dci-Format0-0-AndFormat1-0 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by a C-RNTI, an MCS-C-RNTI (if configured), or a CS-RNTI (if configured), RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI;
[unchanged parts omitted] 




Proposal 10		Adopt the following TP for 38.214 Section 5.1 (UE procedure for receiving PDSCH)
	5.1	UE procedure for receiving the physical downlink shared channel
[unchanged parts omitted] 
 The UE is not expected to decode a PDSCH scheduled in the primary cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the primary cell with CS-RNTI if the PDSCHs partially or fully overlap in time.
The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI partially or fully overlap in time.
The UE in RRC Idle mode shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs. 
On a frequency range 2 cell, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time in non-overlapping PRBs. 
The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition.
If the UE is configured by higher layers to decode a PDCCH with its CRC scrambled by a CS-RNTI, the UE shall receive PDSCH transmissions without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration for those PDSCHs.
[unchanged parts omitted] 




Proposal 11		Adopt the following TP for 38.214 Section 5.1.2.1.1 (RA table for PDSCH)
	5.1.2.1.1	Determination of the resource allocation table to be used for PDSCH
 [Unchanged parts omitted]
Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-AllocationList
	pdsch-Config includes pdsch-AllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	Default A for normal CP

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	
	Type0A common
	
	
	
	

	
	
	
	
	
	

	RA-RNTI, TC-RNTI, 
	Type1 common
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-AllocationList provided in pdschConfigCommon

	P-RNTI
	Type2 common
	
	
	
	

	
	
	
	
	
	

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space associated with CORESET#0
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-AllocationList provided in pdschConfigCommon

	
	
	
	
	
	

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space not associated with CORESET#0

UE specific search space
	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-AllocationList provided in pdsch-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-AllocationList provided in pdsch-Config






Proposal 12		Adopt the following TP for 38.214 Section 5.1.2.1.1 (RA table for PUSCH)
	6.1.2.1.1	Determination of the resource allocation table to be used for PUSCH
[Unchanged parts omitted]
Table 6.1.2.1.1-1: Applicable PUSCH time domain resource allocation
	RNTI
	PDCCH search space
	pusch-ConfigCommon includes pusch-AllocationList
	pusch-Config includes pusch-AllocationList
	PUSCH time domain resource allocation to apply

	PUSCH scheduled by MAC RAR as described in subclause 8.2 of [6, TS 38.213]
	No
	-
	Default A

	
	Yes
	
	pusch-AllocationList provided in pusch-ConfigCommon

	C-RNTI, MCS-C-RNTI, TC-RNTI
	Any common search space associated with CORESET 0
	No
	-
	Default A

	
	
	Yes
	
	pusch-AllocationList provided in pusch-ConfigCommon

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space not associated with CORESET 0,

UE specific search space
	No
	No
	Default A

	
	
	Yes
	No
	pusch-AllocationList provided in pusch-ConfigCommon 

	
	
	No/Yes
	Yes
	pusch-AllocationList provided in pusch-Config


[Unchanged parts omitted]



Proposal 13 	Adopt the following TP for 38.214 Section 5.1.2.3 (PRB bundling)
	5.1.2.3	Physical resource block (PRB) bundling
[Unchanged parts omitted]

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, [image: ]for bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config. 



When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set can take one or two  values among {2, 4, wideband}, and the second set can take one  value among {2, 4, wideband}. 

[Unchanged parts omitted]


When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'staticBundling', the  value is configured with the single value indicated by the higher layer parameter bundleSize. 

[Unchanged parts omitted]




Proposal 14 	Adopt the following TP for 38.214 Section 5.1.6.2 (DM-RS reception procedure)

	[bookmark: _Toc517439465]5.1.6.2	DM-RS reception procedure
[Unchanged parts omitted]
When receiving PDSCH scheduled by DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Subclause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength given by DMRS-DownlinkConfig..
-	if maxLength is set to 'len1', single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0', 'pos1', 'pos 2' or 'pos 3'. 
-	if maxLength is set to 'len2', both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0' or 'pos1'.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Subclause 7.4.1.1.2 of [4, TS 38.211].
[Unchanged parts omitted]
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