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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.

Summary
DL SPS and UL Configured Grant
[1] and [5] point out that MCS determination for DL SPS and UL configured grant are not specified in 38.214 as intended. Text proposals are provided by both [1] and [5] to address the issues.

Proposal 1	Discuss which TP [1][5] to adopt or how to merge them.

[bookmark: _Hlk522556330]Description of physical layer features for URLLC in 38.300
[bookmark: _Hlk522615308][3] points out that TS 38.300 Section 16.1 contains only a list of RAN2 features. [3] provides a text proposal to describe the RAN1 features of the Rel-15 URLLC.  
Proposal 2	Discuss which TP [3][6] to adopt or how to merge them.

[bookmark: _Hlk522556256]Impact of new RNTI in specifications 38.211, 38.213, 38.214
[3] and [4] discussed the impact of new RNTI to the specifications 38.211, 38.213, 38.214. Text proposals are provided on the following aspects:
· 38.211
· Scrambling of PUSCH, PDSCH, PDCCH, PUCCH (Subclause 6.3.1.1, 7.3.1.1, 7.3.2.3, 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 new-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.  
· [bookmark: _GoBack]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.

Proposal 3	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, new-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 4	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, new-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 5		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, new-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 6	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 new-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 7	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, new-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, new-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 8	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 new-RNTI starting from slot [image: ] within a window configured by higher layer parameter BeamFailureRecoveryConfig.



Proposal 9 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, a new-RNTI, or a CS-RNTI and the CRC for DCI format 1_1 is scrambled with a C-RNTI or a new-RNTI.




Proposal 10		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, new-RNTI, or CS-RNTI(s); and	Comment by Author: TP provided by E/// in addition to DCM
-	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, new-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, a new-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 new-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, 
-	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, a new-RNTI, or a CS-RNTI (if configured), RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI;
[unchanged parts omitted] 




Proposal 11		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 new-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, new-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, new-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, new-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, new-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 12		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, new-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, new-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 13		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, new-RNTI, TC-RNTI
	Any common search space associated with CORESET 0
	No
	-
	Default A

	
	
	Yes
	
	pusch-AllocationList provided in pusch-ConfigCommon

	C-RNTI, new-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 14 	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, new-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, new-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, new-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 15 	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, new-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]





DL pre-emption
[2] discusses two aspects of downlink preemption indication (DL PI). The first issue is related to the signalling of the reference region for Downlink Pre-emption Indication. The second issue is related to the simultaneous reception of eMBB and URLLC transmissions. Text proposals are provided to address these two issues, respectively. 
Discussion indicates that this should be handled under AI 7.1.3.3 together with other contributions for Rel-15 maintenance of DL pre-emption.
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Appendix. Proposals in the summarized contributions
R1-1808496 (LG)
Proposal 1: Adopt following TPs to 38.214 section 5.1.3.1 and 6.1.4.1
	------------------------------------- Begin Text Proposal Section 5.1.3.1 of 38.214 --------------------------------------
For the PDSCH scheduled by a PDCCH with DCI format 1_0 or format 1_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI, 
< Omitted >
elseif the UE is configured with the higher layer parameter mcs-Table given by SPS-config set to 'qam64LowSE', and the PDSCH is scheduled with CS-RNTI, and the PDSCH is assigned by a PDCCH in a UE-specific search space
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
< Omitted >
------------------------------------- End Text Proposal Section 5.1.3.1 of 38.214 --------------------------------------
------------------------------------- Begin Text Proposal Section 6.1.4.1 of 38.214 --------------------------------------
 < Omitted >
For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI, or SP-CSI-RNTI, or for a PUSCH with configured grant using CS-RNTI, 
if transformPrecoder is disabled for this PUSCH transmission
< Omitted >
-	elseif mcs-Table in ConfiguredGrantConfig is set to 'qam256', and PUSCH is scheduled with CS-RNTI,
-	if PUSCH is scheduled with CS-RNTI, and PUSCH is assigned by DCI format 0_1, or
-	if PUSCH is scheduled with configured grant using CS-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-Table in ConfiguredGrantConfig is set to 'qam64LowSE', and PUSCH is scheduled with CS-RNTI,
-	if PUSCH is scheduled with CS-RNTI, and PUSCH is assigned by a PDCCH in a UE-specific search space, or
-	if PUSCH is scheduled with configured grant using CS-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
else
< Omitted >
-	elseif mcs-TableTransformPrecoder in ConfiguredGrantConfig is set to 'qam256', and PUSCH is scheduled with CS-RNTI,
-	if PUSCH is scheduled with CS-RNTI, and PUSCH is assigned by DCI format 0_1, or
-	if PUSCH is scheduled with configured grant using CS-RNTI,
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	elseif mcs-TableTransformPrecoder in ConfiguredGrantConfig is set to 'qam64LowSE', and PUSCH is scheduled with CS-RNTI,
-	if PUSCH is scheduled with CS-RNTI, and PUSCH is assigned by a PDCCH in a UE-specific search space, or
-	if PUSCH is scheduled with configured grant using CS-RNTI,
-	the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	else
-	the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end
< Omitted >
------------------------------------- End Text Proposal Section 6.1.4.1 of 38.214 --------------------------------------




R1-1808945 (Huawei)
Observation 1: The signaling of the reference region for Downlink Preemption Indication is not captured correctly in the specification. The specification gives the impression that the reference region is dynamically indicated. But according to the agreements, the reference region is obtained implicitly from high layer signaling.
Proposal 1: Adopt Text Proposal A from the Appendix to align the specification text with the agreements. 
· The “set of symbols” refers to the downlink reference resources and is implicitly derived from higher layer signaling and not indicated by DCI as the current specification text would suggest.   

Observation 2: In Rel15, dynamic multiplexing on DL shared resources between transmissions with different requirements shall be supported. 

Observation 3: Downlink preemption indication is essential for multiplexing transmissions with different requirements on DL shared resources. It secures the performance of the preempted transmission. 

Observation 4: If a UE is supporting services with different reliability requirements and monitoring DL PI, it might flush out its own “high-reliability” data. 

Observation 5: If a UE deletes its own transmissions, then, this will be fatal for the performance of the high reliability transmission, its performance will be degraded severely.
Observation 6: With the current specification 38.213 [1], a UE cannot properly support the reception of data with different reliability requirements.
Observation 7: PDSCH transmissions using the new MCS table require very high reliability. With the introduction of the new RNTI, the UE can have the possibility to distinguish between high-reliability and other transmissions. This allows to exclude the high reliability transmissions from being flushed out. DL PI monitoring could therefore be configured without risking an impact on the reception performance of the high reliability transmission. Thus, multiplexing of transmissions with different reliability requirements can be properly supported.   
Proposal 2: Align the agreements for DL PI and dynamic scheduling of high-relaibility transmisison.
· This enables a proper support of multiplexing transmissions with different reliability requirements. 
· Adopt Text Proposal B from the Appendix to protect transmissions that are aiming for very high reliability from DL PI. The specification text in 38.213 related to the UE behavior upon reception of DL PI shall be changed.  


R1-1809042 (Ericsson)
Proposal 1	Adopt text proposal in section 3.1 of the contribution to TS 38.300 Section 16.1.
====================== Start of Text Proposal to TS 38.300 ======================
16.1.4	CQI and MCS
For channel state reporting, A CQI table for target block error rate 10-5 is introduced. 
For scheduling data packets with higher reliability, 64QAM MCS tables containing entries with lower spectral efficiency are introduced for both downlink and uplink. The tables are different for CP-OFDM and DFT-s-OFDM. The MCS tables can be configured semi-statically or dynamically. The dynamic signalling of MCS table is supported by configuring UE with “new-RNTI”, where “new-RNTI” indicates the 64QAM MCS tables with entries of lower spectral efficiency.
16.1.5	Downlink pre-emption
Downlink pre-emption is supported, where ongoing data transmission(s) with already allocated resources are overridden by high-priority transmission. To remedy the impact to ongoing data transmission, pre-emption indication DCI or bit-flag in retransmission DL grant can be used.

16.1.6	Configured uplink grants
In uplink, two types of configured uplink grants are defined: Type1 Configured Uplink Grants and Type 2 Configured Uplink Grants. When either Type 1 or Type 2 is configured, the UE can autonomously start the uplink data transmission according to the configured periodicity and radio resources.
====================== End of Text Proposal to TS 38.300 ======================
Proposal 2	Add “new-RNTI” along with “C-RNTI” in TS38.214 Sections 5.1, 5.1.2.3, 5.1.6.2 texts as well as in tables 5.1.2.1.1-1 and 6.1.2.1.1-1.
Proposal 3	Adopt text proposal from section 3.2 of the contribution to TS 38.214 sections 5.1.6.3 and 6.2.3.1.
====================== Start of Text Proposal to TS 38.214 ======================
[bookmark: _Toc517439466]5.1.6.3	PT-RS reception procedure
<…>
If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
-	if either or both of the additional higher layer parameters timeDensity and frequencyDensity are configured, and the RNTI equals new-RNTI, C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1, and Table 5.1.6.3-2, and Table 5.1.6.3-3,
<…>
-	otherwise, if neither of the additional higher layer parameters timeDensity and frequencyDensity are configured and the RNTI equals new-RNTI, C-RNTI or CS-RNTI, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2, and 
-	The UE shall assume PT-RS is not present when,
-	the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or
-	the scheduled MCS from Table 5.1.3.1-2 is smaller than 5, or 
-	the number of scheduled RBs is smaller than 3, or
<…>


[bookmark: _Toc517439524]6.2.3		UE PT-RS transmission procedure
If a UE is not configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE shall not transmit PT-RS. The PTRS may only be present if RNTI equals new-RNTI, C-RNTI, CS-RNTI, SP-CSI-RNTI.
[bookmark: _Toc517439525]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
<…>
The higher layer parameter PTRS-UplinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and with values in 0-29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is configured, and 0-28 when MCS Table 5.1.3.1-2 is configured, respectively. ptrs-MCS4 is not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 or Table 5.1.3.1-3 is configured, and 28 when MCS Table 5.1.3.1-2 is configured. The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 0-276. 

<…>

====================== End of Text Proposal to TS 38.214 ======================

Proposal 4	Add “new-RNTI” in TS38.211 Sections 6.3.1.1, 6.4.1.1.1.1, 6.4.1.2.2.1, 7.3.1.1, 7.3.2.3 and 7.4.1.1.1 text along with “C-RNTI”.
Proposal 5	Add “new-RNTI” in TS38.213 Sections 9.1 and 10.1 texts along with “C-RNTI”.

R1-1809146 (NTT DOCOMO)
Proposal 1:
· Adopt following text proposals in 211, 213, and 214.

	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 or CS-RNTI or new-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].



	7.3.1.1	Scrambling
[…]

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 or CS-RNTI or new-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].



	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
[…]


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, SP-CSI-RNTI, or the CS-RNTI, or new-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].



	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 new-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 .



	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 or CS-RNTI or new-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 or CS-RNTI or new-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 .



	6.3.2.5.1	Scrambling



The block of bits , where  is the number of bits transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to



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,

-	 otherwise
-	[image: ] is given by the C-RNTI



	6.3.2.6.1	Scrambling



The block of bits , where  is the number of bits transmitted on the physical channel, shall be scrambled prior to modulation, resulting in a block of scrambled bits  according to



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,

-	 otherwise
-	[image: ] is given by the C-RNTI



	6	Link recovery procedures
[…]
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 a new-RNTI starting from slot [image: ] within a window configured by higher layer parameter BeamFailureRecoveryConfig.



	9.1	HARQ-ACK codebook determination
[…]
In the following, the CRC for DCI format 1_0 is scrambled with a C-RNTI or a CS-RNTI or a new RNTI and the CRC for DCI format 1_1 is scrambled with a C-RNTI or a CS-RNTI or a new-RNTI.



	10.1	UE procedure for determining physical downlink control channel assignment 
[…]
-	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, or CS-RNTI(s) or a new RNTI.
[…]
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 or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with the C-RNTI or the CS-RNTI or the new RNTI in the one or more search space sets.
[…]
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: 
[…]

-	if search space set  is a common search space set, 
-	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 or a new RNTI or a CS-RNTI (if configured), RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI;



	· 5.1	UE procedure for receiving the physical downlink shared channel
[…]
 The UE is not expected to decode a PDSCH scheduled in the primary cell with C-RNTI or new-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 or CS-RNTI or new-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 or CS-RNTI or new-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 or CS-RNTI or new-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 or CS-RNTI or new-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.
[…]



	· 5.1.2.1.1	Determination of the resource allocation table to be used for PDSCH
 […]
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, new-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, new-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






	6.1.2.1.1	Determination of the resource allocation table to be used for PUSCH
[…]
Table 6.1.2.1.1-1: Applicable PUSCH time domain resource allocation
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, new-RNTI, TC-RNTI
	Any common search space associated with CORESET 0
	No
	-
	Default A

	
	
	Yes
	
	pusch-AllocationList provided in pusch-ConfigCommon

	C-RNTI, new-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


[…]



	5.1.2.3	Physical resource block (PRB) bundling
[…]
When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or new-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 or CS-RNTI or new-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}. 
[…]

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or new-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. 
[…]



	5.1.6.2	DM-RS reception procedure
[…]
When receiving PDSCH scheduled by DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI or CS-RNTI or new-RNTI,



	5.1.6.3	PT-RS reception procedure
[…]
If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-	the higher layer parameters timeDensity, timeDensityURLLC, and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3, ptrs-MCS-URLLCi, i=1,2,3, and NRB,i , i=0,1, as shown in Table 5.1.6.3-1, Table 5.1.6.3-2, and Table 5.1.6.3-23, respectively. 
-	if either or both of the additional higher layer parameters timeDensity and frequencyDensity are configured, and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1 and Table 5.1.6.3-23, 
-	if the higher layer parameter timeDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.
-	if either or both of the additional higher layer parameters timeDensityURLLC and frequencyDensity are configured, and the RNTI equals new-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-2 and Table 5.1.6.3-3, 
-	if the higher layer parameter timeDensityURLLC given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.
-	otherwise, if neither of the additional higher layer parameters timeDensity, timeDensityURLLC, and frequencyDensity are configured and the RNTI equals C-RNTI or CS-RNTI or new-RNTI, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2, and 
[…]
Table 5.1.6.3-1: Time density 1 of PT-RS as a function of scheduled MCS
	Scheduled MCS
	
Time density ()

	IMCS < ptrs-MCS1 
	PT-RS is not present

	
ptrs-MCS1  IMCS < ptrs-MCS2
	4

	
ptrs-MCS2  IMCS < ptrs-MCS3
	2

	
ptrs-MCS3  IMCS < ptrs-MCS4
	1


Table 5.1.6.3-2: Time density 2 of PT-RS as a function of scheduled MCS
	Scheduled MCS
	
Time density ()

	IMCS < ptrs-MCS-URLLC1
	PT-RS is not present

	
ptrs-MCS-URLLC1  IMCS < ptrs-MCS-URLLC2
	4

	
ptrs-MCS-URLLC2  IMCS < ptrs-MCS-URLLC3
	2

	
ptrs-MCS-URLLC3  IMCS < ptrs-MCS-URLLC4
	1


Table 5.1.6.3-23: Frequency density of PT-RS as a function of scheduled bandwidth
	Scheduled bandwidth
	
Frequency density ()

	NRB < NRB0
	PT-RS is not present

	
NRB0  NRB < NRB1
	2

	
 NRB1  NRB 
	4



[…]

6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
When transform precoding is not enabled and if a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig , 
-	the higher layer parameters timeDensity, timeDensityURLLC, and frequencyDensity in PTRS-UplinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3, ptrs-MCS-URLLCi, i=1,2,3, and NRB,i , i=0,1, as shown in Table 6.2.3.1-1, Table 6.2.3.1-2, and Table 6.2.3.1-23,  respectively. 
-	if an additional higher layer parameters timeDensity and/or frequencyDensity in PTRS-UplinkConfig are configured, and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3.1-1 and Table 6.2.3.1-23, respectively, 
-	if the higher layer parameter timeDensity is not configured, the UE may assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
-	if an additional higher layer parameters timeDensityURLLC and/or frequencyDensity in PTRS-UplinkConfig are configured, and the RNTI equals new-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3.1-2 and Table 6.2.3.1-3, respectively, 
-	if the higher layer parameter timeDensityURLLC is not configured, the UE may assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
Table 6.2.3.1-1: Time density 1 of PT-RS as a function of scheduled MCS
	Scheduled MCS
	
Time density()

	IMCS < ptrs-MCS1 
	PT-RS is not present

	
ptrs-MCS1  IMCS < ptrs-MCS2
	4

	
ptrs-MCS2  IMCS < ptrs-MCS3
	2

	
ptrs-MCS3  IMCS < ptrs-MCS4
	1



Table 6.2.3.1-2: Time density 2 of PT-RS as a function of scheduled MCS
	Scheduled MCS
	
Time density ()

	IMCS < ptrs-MCS-URLLC1
	PT-RS is not present

	
ptrs-MCS-URLLC1  IMCS < ptrs-MCS-URLLC2
	4

	
ptrs-MCS-URLLC2  IMCS < ptrs-MCS-URLLC3
	2

	
ptrs-MCS-URLLC3  IMCS < ptrs-MCS-URLLC4
	1



Table 6.2.3.1-23: Frequency density of PT-RS as a function of scheduled bandwidth
	Scheduled bandwidth
	
Frequency density ()

	NRB < NRB0
	PT-RS is not present

	
NRB0  NRB < NRB1
	2

	
 NRB1  NRB 
	4



The higher layer parameter PTRS-UplinkConfig provides the parameters ptrs-MCSi, i=1,2,3 and/or ptrs-MCS-URLLCi, i=1,2,3 and with values in 0-29 when MCS Table 5.1.3.1-1 and MCS Table 5.1.3.1-3 isare configured and 0-28 when MCS Table 5.1.3.1-2 is configured, respectively. ptrs-MCS4 and ptrs-MCS-URLLC4 isare not explicitly configured by higher layers but assumed 29 when MCS Table 5.1.3.1-1 and MCS Table 5.1.3.1-3 isare configured and 28 when MCS Table 5.1.3.1-2 is configured. The higher layer parameter PTRS-UplinkConfig provides the parameters NRBi i=0,1 with values in range 0-276. 
If the higher layer parameter PTRS-UplinkConfig indicates that the time density thresholds ptrs-MCSi = ptrs-MCSi+1 or ptrs-MCS-URLLCi = ptrs-MCS-URLLCi+1, then the time density LPTRS of the associated row where both these thresholds appear in Table 6.2.3.1-1 or Table 6.2.3.1-2 is disabled. If the higher layer parameter frequencyDensity in PTRS-UplinkConfig indicates that the frequency density thresholds NRB,i = NRB,i+1, then the frequency density KPTRS of the associated row where both these thresholds appear in Table 6.2.3.1-23 is disabled.
If either or both of the parameters PT-RS time density (LPT-RS) and PT-RS frequency density (KPT-RS), shown in Table 6.2.3.1-1, Table 6.2.3.1-2, and Table 6.2.3.1-23, indicates that are configured as 'PT-RS not present', the UE shall assume that PT-RS is not present.
[…]

6.2.3.2	UE PT-RS transmission procedure when transform precoding is enabled
When transform precoding is enabled and if a UE is configured with the higher layer parameter dft-S-OFDM in PTRS-UplinkConfig,
-	the UE shall be configured with the higher layer parameters sampleDensity and the UE shall assume the PT-RS antenna ports' presence and PT-RS group pattern are a function of the corresponding scheduled bandwidth in a corresponding bandwidth part, as shown in Table 6.2.3.2-1. The UE shall assume no PT-RS is present when the number of scheduled RBs is less than NRB0 if NRB0 > 1 or if the RNTI equals TC-RNTI.
-	and the UE may be configured PT-RS time density LPT-RS = 2 with the higher layer parameter timeDensity in the case that the RNTI equals C-RNTI or CS-RNTI, and timeDensityURLLC in the case of the RNTI equals new-RNTI. Otherwise, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter sampleDensity indicates that the sample density thresholds NRB,i = NRB,i+1, then the associated row where both these thresholds appear in Table 6.2.3.2-1 is disabled.
[…]




	6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
[…]
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS table 1 and MCS table 3, and V = 27 for MCS table 2, respectively, the MCS for PT-RS time-density determination is obtained from the DCI for the same transport block in the initial transmission, which is smaller than or equal to V. 
[…]




R1-1809172 (Nokia)
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R1-1809733 (Huawei)
Text proposal:
TS 38.300
------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _Toc501048203]< Unchanged parts are omitted >
[bookmark: _Toc517229204]16	Verticals Support
[bookmark: _Toc517229205]16.1 URLLC
[bookmark: _Toc517229206]16.1.1	Overview
The support of Ultra-Reliable and Low Latency Communications (URLLC) services is facilitated by the introduction of the mechanisms described in the following subclauses. Please note however that those mechanisms need not be limited to the provision of URLLC services.
[bookmark: _Toc517229207]16.1.2	LCP Restrictions
With LCP restrictions in MAC, RRC can restrict the mapping of a logical channel to a subset of the configured cells, numerologies, PUSCH transmission durations and control whether a logical channel can utilise the resources allocated by a Type 1 Configured Grant (see subclause 10.3). With such restrictions, it then becomes possible to reserve, for instance, the numerology with the largest subcarrier spacing and/or shortest PUSCH transmission duration for URLLC services.
[bookmark: _Toc517229208]16.1.3	Packet Duplication
When duplication is configured for a radio bearer by RRC, a secondary RLC entity and a secondary logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in submitting the same PDCP PDUs twice: once to the primary RLC entity and a second time to the secondary RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.
NOTE:	PDCP control PDUs are not duplicated and always submitted to the primary RLC entity.
When duplication is activated, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier.
When an RLC entity acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the other RLC entity to discard it; and when the secondary RLC entity reaches the maximum number of retransmissions for a PDCP PDU, the UE informs the gNB but does not trigger RLF. 
When configuring duplication for a DRB, RRC also sets the initial state (either activated or deactivated). After the configuration, the state can then be dynamically controlled by means of a MAC control element and in DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG). When duplication is deactivated for a DRB, the secondary RLC entity is not re-established, the HARQ buffers are not flushed but the corresponding logical channel mapping restrictions – if any – are lifted, and the transmitting PDCP entity should indicate to the secondary RLC entity to discard all duplicated PDCP PDUs.
When duplication is configured for an SRB the state is always active and cannot be dynamically controlled.
When activating duplication for a DRB, NG-RAN should ensure that at least one serving cell is activated for each logical channel of the DRB; and when the deactivation of SCells leaves no serving cells activated for a logical channel of the DRB, NG-RAN should ensure that duplication is also deactivated.
16.1.4	Downlink pre-emption indication
Downlink pre-emption is supported, wherein the assigned downlink resource is pre-empted by another downlink transmission (e.g., from URLLC). In this case, one option is that an indication carried in the DCI format 2_1 is dynamically signaled to the UE to tell the time and frequency region within its assigned resource is pre-empted, to increase the likelihood of successful demodulation and decoding of the transport block(s) transmitted within the assigned resource. In addition, one bit named by CBGFI in the DCI for retransmission can be used to flush the HARQ buffer that contain the pre-empting information. 
16.1.5	Uplink transmission by configured grants
To achieve fast uplink transmission compared to the scheduling request based procedure, the uplink transmission by configured grants with either type 1 or type 2 is supported. Type 1 uplink transmission relies only the RRC configured parameters, while type 2 uplink transmission relies on both RRC configured parameters and DCI (de)activation. In addition, K-slot repetition can be configured for the type 1 and type 2 uplink transmission to achieve the high reliability.  
16.1.6	New CQI and MCS tables
One new CQI table targeting block error rate 1e-5 is introduced based on the original CQI table up to 64QAM but with the vale 0.0586 for the lowest spectral efficiency. 
Two new MCS tables are introduced based on the original MCS tables up to 64QAM, one of which is used for PDSCH and PUSCH with CP-OFDM, and the other of which is used for PUSCH with transform precoding. The new MCS tables can be configured by RRC. A new-RNTI is introduced to dynamically indicate the new MCS table. 
16.1.7	Low latency CSI
In order to improve the efficiency for URLLC resource utilization by obtaining more accurate and in-time CSI, low latency CSI can be triggered and reported. The low latency CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied and the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to ‘TypeI-SinglePanel’ or where reportQuantity is set to ‘cri-RI-CQI’. 
16.1.8	Multiple PDCCH monitoring occasions within one slot
Multiple PDCCH monitoring occasions within one slot is supported to achieve finer time domain scheduling granularity considering low latency requirement of URLLC. Specifically, a PDCCH monitoring pattern within a slot can be configured, indicating first symbol(s) of the control resource set within a slot for PDCCH monitoring, by higher layer parameter monitoringSymbolsWithinSlot. 

< Unchanged parts are omitted >
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5131 Modulation order and target code rate determination

For the PDSCH schedsled assigned by a PDCCH with DCT format 1_0 or format 1_1 with CRC scrambled
by C-RNTL, new-RNTL, TC-RNTL, CS-RNTL, SLRNTL, RA-RNTL or P-ENTL, o or - DL SPS PDSCH.
i the higher layer parameter mes-Table given by PDSCH-Config s set to ‘qam236, and the PDSCH is
schedhled by a PDCCH with & DCI formst 1_1 asdiith the CRC isscrambled by C-RNTLr €S RNTI
- e UE shill us Iy 30 Tl 51312  deennin the midlsion order (0-) sod Targat code e () wsed
e physical dovelik shared channel
elsef the UE is ot configured vwith new-RNTL, the higher lar parameter mes-Table given by PDSCH-
Confg s set to 'gam64L owSE, andthe PDSCEL i schsdulod.with C_RNTL, and the PDSCH i assiened by
‘2 PDCCH in a UE-specific seaich spacewith CRC scrambled by CENT]
- e UE shill us Iy 30 Tl 513,13 t detennin the miodslsion order (0-) sod Targat code e () wsed
e physical dovelik shared channel
elseifthe UE is configured vith new-RNTL, and the PDSCH s assigned by 2 PDCCH with CRC scrambled
byschedslod with new-RNTI
- e UE shill us Iy 30 Tl 51313 t detenuin the miodltion order (0-) sod Targat code e () wsed
e physical dovelik shared channel
elseif the UE i not configured with the higher layer parameter mes-Table given by SPS-conf, the higher
Iayer parameter mes-Table given by PDSCH-Conf s set to ‘qam256, the PDSCH.is schedulsdwita CS-
"RINT] and the PDSCH is assigned by a PDCCH vith DCI format 1_1 tith CRC scrambled by CS-RNTL of
isaDL SPSPDSCH
- e UE shill us Iy 30 Tl 51312 t detenuin the miodlsion order (0-) sod Targat code e () wsed
e physical dovelik shared channel
elseif the UE is configured with the higher layer parameter mos-Table given by SPS-config set to
‘qam64LowSE and the PDSCH i assizned by a PDCCH with CRC scrambled bysehedsled itk C5-RNTL
orisa DL SPS PDSCH.
- e UE shill us Iy 30 Tl 51313 t detenuin the miodltion order (0-) sod Targat code e () wsed
e physical dovelik shared channel

- e UE shill us Iy 35 Tl 51311 t detenuin the miodlsion order (0-) sod Targat code e () wsed
e physical dovelik shared channel

end
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For the PUSCH assigned by 2 PDCCH with & DCI format 0_0/0_1 with CRC scrambled by C-RNTL new-
RNTL, TC-RNTL or SP-CSI-RNTL the transform precoding is enabled if transformPrecoder in PUSCH-
Config is set 1o ‘enabled., or if transformPrecoder in PUSCH-Config is not configured and msg3-
transformPrecoding in rach-ConfigCommon is set to ‘enzbled’, otherwise the transform precoding i
disabled.

For the PUSCH assigned by 2 DCI format 0_0/0_1 with CRC scrambled by CS-RNTL or the PUSCH with
configured grant—usinz CSRNTL, the ansform precoding is enabled if transformPrecoder in
ConfiguredGrantConfi i set o ‘enabled’ otherwise the transform precoding is disabled.

For a PUSCH schaduled assigned by RAR UL grant or for 2 PUSCH schedsled-assigned by a DCI format
0_0/0_1 with CRC scrambled by C-RNTL, TC-RNTL or CS-RNTL or SP-CSL-RNTL or for a PUSCH with
configured grant using CS-BNTI,

if transformPrecoder s disabled for this PUSCH transmission

- i mos-Table in PUSCH-Config is set to 'qam256, and PUSCELis scheduled-with C RNTLor SP-CSL
RNTL and PUSCH is assigned by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI
or SP-CSLRNTL
- the UE shall use s and Table 5.1.3.12 to determine the modulation order (Q.) and Target code

sate (R) used in the physical uplink shared channel.

- elseifthe UE is not configured with new-RNTL, mes-Table in PUSCH-Configis set to ‘qam64LowSE,
the PUSCH ie scheduled with C RNTL or S CSLRNTL, and the PUSCH i assigned by a PDCCH
ina UE-specific search space with CRC serambled by C-RNTL or SP-CSLRNTL
- the UE shall use s and Table 5.1.3.13 to determine the modulation order (Q.) and Target code

sate (R) used in the physical uplink shared channel.

- elseifthe UE is configured with new-RNTL and the PUSCH is schedulad-assigned by a PDCCH with
CRC serambled by new-RNTI,

- the UE shall use s and Table 5.1.3.13 to determine the modulation order (Q.) and Target code
sate (R) used in the physical upliak: shared chanzel

- eleif mes-Table in ConiguredGrantConfi i set to qum256., and PUSCH i schedvied-ssigned by





image53.png
- elseif mes-Table in ConfiguredGrantConfig is set to 'qam256', and PUSCH is scheduled-assigned by
2 PDCCH with CRC scrambled by CS-RNTL o is a PUSCH with configured grant,
- the UE shall use s and Table 5.13.12 to determine the modulation order (.) and Target code
sate (R) used in the physical uplink shared channel.
- elseif mes-Table in ConfiguredGraniConfig is set to 'qam64LowSE', and PUSCH is assigned by a
PDCCH scheduled-with CRC scrambled by CS-RNTLor is a PUSCH with configured grant,
- the UE shall use s and Table 5.1.3.13 to determine the modulation order (.) and Target code
sate (R) used in the physical uplink shared channel.
- else
- the UE shall use s and Table 5.1.3.1-1 o determine the modulation order (Q.) and Target code
sate (R) used in the physical uplink shared channel.
else
- if mes-TableTransformPrecoder in PUSCH-Config is set to 'qam236', and the BUSCE i scheduied

ith.C RNTLor SP-CSLRNTL and PUSCH is assigned by a PDCCH with DCI format 0_1 with CRC
scrambled by C-RNTI o SP-CSLRNTI,

- the UE shall use Jycz and Table 5.13.1.-2 to determine the modulation order (Q.) and Target code
sate (R) used in the physical upliak shared chanzel

- elseif the UE is not configured with new-RNTL, mes-TableTransformPrecoder in PUSCH-Config is
set to'qam64T owSE, aad the PUSCH is scheduled sith C RNTL or SP CSI RNTL and the PUSCH

s assigned by a PDCCH in a UE-specific search space with CRC scrambled by C-RNIL o SP-CSL-

- the UE shall use s and Table 6.1 4.1-2 to determine the modulation order (.) and Target code
sate (R) used in the physical uplink shared channel.

- elseifthe UE is configured with new-RNTL and the PUSCH is assigned by s PDCCH schaduied-with
CRC scrambled by new-RNTI,

- the UE shall use s and Table 6.1 4.1-2 to determine the modulation order (.) and Target code
sate (R) used in the physical uplink shared channel.

_ elseif mes-TableTransformPrecoder in ConfieuredGrantConfie is set to 'aam256'. and PUSCH is
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end

assigned by a PDCCH scheduled-with CRC scrambled by CS-RNTL or is a PUSCH with configured
rant,

- the UE shall use s and Table 5.13.12 to determine the modulation order (.) and Target code
sate (R) used in the physical uplink shared channel.

elseif mes-TableTransformPrecoder in ConflguredGrantConfig is set to ‘qam64LowSE!, and PUSCH

is assigned by a PDCCH seheduled-with CRC scrambled by CS-RNTLor is 2 PUSCH with configured

gcant,

- the UE shall use s and Table 6.1 4.1-2 to determine the modulation order (.) and Target code
sate (R) used in the physical uplink shared channel.

else

- the UE shall use fucs and Table 6.1.4.1-1to determine the modulation order (Q.) and Target code
sate (R) used in the physical uplink shared channel.
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