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1. Overall Description:
RAN1 discussed support of separate CQI and MCS table(s) for URLLC. RAN1 has made the following agreements:

	Agreements:
· For CQI table for URLLC with target BLER of 10^-5, 
· At least some entries for CQI table for target BLER of 10^-1 are re-used
· The highest SE entry is 772/1024*6
· The lowest SE entry is between (30 ~ 40)/1024*2

Agreements:
· The MCS table for CP-OFDM based PUSCH is separate from the MCS table for DFT-s-OFDM based PUSCH
· The same MCS table is used for PDSCH and CP-OFDM based PUSCH
· At least one new MCS table is introduced for URLLC


[bookmark: _GoBack]Agreements:
· The CQI table for URLLC with target BLER of 10^-5 is composed of 16 entries, including one entry of “out of range”.
Agreements:
· In CSI report, RRC parameter cqi-Table implicitly provides the BLER target for CQI reporting.
· New 64QAM table implies BLER target =10^-5 only. 
· Existing 64QAM table and 256QAM table imply BLER target =10^-1 only.
· From RAN1 perspective, RRC parameter bler-Target is not to be used by RAN1 specification in Rel-15. Thus, from RAN1 perspective, this parameter can be removed from 38.331 in Rel-15
· Spec update is necessary since the parameter already appears in RAN1 specs

Agreements:
· Lowest SE entry for the new CQI table is 30/1024 * 2
Agreements:
· The CQI table for URLLC with target BLER of 10^-5 is:
	CQI index
	modulation
	code rate x 1024
	efficiency

	0
	out of range

	1
	QPSK
	30
	0.0586

	2
	QPSK
	50
	0.0977

	3
	QPSK
	78
	0.1523

	4
	QPSK
	120
	0.2344

	5
	QPSK
	193
	0.3770

	6
	QPSK
	308
	0.6016

	7
	QPSK
	449
	0.8770

	8
	QPSK
	602
	1.1758

	9
	16QAM
	378
	1.4766

	10
	16QAM
	490
	1.9141

	11
	16QAM
	616
	2.4063

	12
	64QAM
	466
	2.7305

	13
	64QAM
	567
	3.3223

	14
	64QAM
	666
	3.9023

	15
	64QAM
	772
	4.5234



Agreements:
· For both CP-OFDM and DFT-s-OFDM, the new MCS table for URLLC has a size of 32 entries, and the MCS information field in DCI is 5-bit.


Agreements:
· For CP-OFDM, the 32-entry MCS table for URLLC includes at least 3 reserved entries for modulation order. 
· FFS if more reserved entries are needed
· For DFT-s-OFDM, the 32-entry MCS table for URLLC includes at least 4 reserved entries for modulation order (pi/2-BPSK, QPSK, 16QAM, 64QAM).
· FFS if more reserved entries are needed
· Regarding pi/2-BPSK support for PUSCH, the same signalling and procedure are used for URLLC and eMBB.

Agreements:
· The lowest SE entry in the new MCS table is the same as the lowest SE entry of the CQI table for BLER target of 10^-5.

Agreements:
· For PDSCH and PUSCH with CP-OFDM, one new MCS table is introduced for URLLC:
	MCS Index
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	Modulation Order
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	Code rate 
× 1024
	Spectral
efficiency

	0
	2
	30
	0.0586

	1
	2
	40
	0.0781

	2
	2
	50
	0.0977

	3
	2
	64
	0.1250

	4
	2
	78
	0.1523

	5
	2
	99
	0.1934

	6
	2
	120
	 0.2344

	7
	2
	157
	 0.3066

	8
	2
	193
	 0.3770

	9
	2
	251
	 0.4902

	10
	2
	308
	 0.6016

	11
	2
	379
	 0.7402

	12
	2
	449
	 0.8770

	13
	2
	526
	 1.0273

	14
	2
	602
	 1.1758

	15
	4
	340
	 1.3281

	16
	4
	378
	 1.4766

	17
	4
	434
	 1.6953

	18
	4
	490
	 1.9141

	19
	4
	553
	 2.1602

	20
	4
	616
	 2.4063

	21
	6
	438
	 2.5664

	22
	6
	466
	 2.7305

	23
	6
	517
	 3.0293

	24
	6
	567
	 3.3223

	25
	6
	616
	 3.6094

	26
	6
	666
	 3.9023

	27
	6
	719
	 4.2129

	28
	6
	772
	 4.5234

	29
	2
	reserved

	30
	4
	

	31
	6
	



Agreements:
· For PUSCH with transform precoding, one new MCS table is introduced for URLLC:


	MCS Index IMCS
	Modulation Order Qm
	Code rate R
× 1024
	Spectral
efficiency

	0
	q
	60/q
	0.0586

	1
	q
	80/q
	0.0781

	2
	q
	100/q
	0.0977

	3
	q
	128/q
	0.1250

	4
	q
	156/q
	0.1523

	5
	q
	198/q
	0.1934

	6
	2
	120 
	 0.2344

	7
	2
	157 
	 0.3066

	8
	2
	193
	 0.3770

	9
	2
	251
	 0.4902

	10
	2
	308
	 0.6016

	11
	2
	379
	 0.7402

	12
	2
	449
	 0.8770

	13
	2
	526
	 1.0273

	14
	2
	602
	 1.1758

	15
	2
	679
	1.3262

	16
	4
	378
	 1.4766

	17
	4
	434
	 1.6953

	18
	4
	490
	 1.9141

	19
	4
	553
	 2.1602

	20
	4
	616
	 2.4063

	21
	4
	658
	2.5703

	22
	4
	699
	 2.7305

	23
	4
	772
	 3.0156

	24
	6
	567
	 3.3223

	25
	6
	616
	 3.6094

	26
	6
	666
	 3.9023

	27
	6
	772
	 4.5234

	28
	q
	reserved

	29
	2
	

	30
	4
	

	31
	6
	




Agreements:
· Regarding configuration of CQI reporting and MCS table:
· The new MCS table can be used even when the new CQI table is NOT configured

R1-1807823
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. 
Intel: concerns about impact of introducing new RNTI on false alarm probability increase compared with eMBB
vivo: share the same concern as above

Agreements:
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.





2. Actions:
To RAN2:
ACTION: RAN1 respectfully ask RAN2 to take the above RAN1 agreement into account.
 
3. Date of Next TSG-RAN WG1 Meetings:	
TSG RAN WG1 Meeting 94	20 - 24 August 2018		Gothenburg, SE
TSG RAN WG1 Meeting 94-Bis                           	8 - 12 October 2018 		Chengdu, CN
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