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[bookmark: _Toc453159546][bookmark: _Toc454284869][bookmark: OLE_LINK204][bookmark: OLE_LINK205]1	Introduction
[bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK208]In the RAN2#107 meeting, the following agreements have been reached.
	 same prioritization solution for CG vs CG conflict and CG vs DG conflict
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK39][bookmark: OLE_LINK40]LCP restriction enhancements for DG to take into account reliability is needed, details FFS. 
no need to define UE processing time in MAC
The same UE prioritization behaviour should be applied for resource conflicts between new transmissions or a new transmission and a retransmission.
RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized, other cases FFS to what extent to specify.


In this paper, we discuss how to enhance the LCP restriction for DG to take into account reliability. 
[bookmark: OLE_LINK134][bookmark: OLE_LINK136]2	Discussion
According to the agreements in RAN1#93(details in annex), a new 64QAM MCS table i.e. Table 5.1.3.1-3 is introduced for URLLC in TS38.214 in Rel-15. 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. 
Observation 1: The new 64QAM MCS table (i.e. Table5.1.3.1-3) introduced in TS38.214 is used for high reliable transmission.
With the new 64QAM MCS table, the reliability of the transmission can be improved at the cost of low spectral efficiency, which is not suitable for eMBB services. Hence, the network should avoid scheduling the eMBB service on the resource scheduled with 64QAM MCS table. 
It has been discussed during Rel-15 to use MCS-C-RNTI or MCS index as an indication for whether the grant is intended for high-priority traffic or low-priority traffic. But it was argued that the use of low MCS index can also be a result from a low channel quality, in other words, RNTI type or MCS index do not necessarily define the reliability of a grant. However, after comparing the Table5.1.3.1-3 and Table5.1.3.1-1/2, we find that all the MCS entries other than which are highlighted in yellow below (i.e. Table 5.1.3.1-3 in TS38.214) are supported by at least one of Table5.1.3.1-1 and Table5.1.3.1-2. Obviously, the MCS entries only included in Table 5.1.3.1-3(i.e. highlighted in yellow) are typically MCS configurations used for URLLC service to provide high reliability and low latency transmission. 
Table 5.1.3.1-3: MCS index table 3 for PDSCH
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [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

	omit

	28
	6
	772
	 4.5234

	29
	2
	Reserved

	30
	4
	Reserved

	31
	6
	Reserved


On the opposite, legacy 64QAM and 256QAM MCS tables are enough to handle eMBB service even the channel quality is low.
Observation2: Legacy 64QAM and 256QAM MCS tables are enough to handle low priority service e.g. eMBB even the channel quality is low.
Observation3: Only the lowest 6 MCS indexes in the new 64QAM Table are not supported by legacy 64QAM and 256QAM MCS tables and used for URLLC service to provide high reliability transmission.
According to TS38.214, the new 64QAM MCS table is applied in the following two cases:
· [bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38]Case1: When the UE is not configured with MCS-C-RNTI, the new 64QAM MCS table is selected when the mcs-Table in pusch-Config is set to 'qam64LowSE'.
· Case2: When the UE is configured with MCS-C-RNTI, 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.
Observation4: The new 64QAM MCS table is applied in the following two cases:
· Case1: the PUSCH transmission is scheduled via MCS-C-RNTI, when the UE is configured with MCS-C-RNTI.
· Case2: mcs-Table in pusch-Config is set to ‘qam64LowSE’, when the UE is not configured with MCS-C-RNTI.
Given the observation 4, the network can use MCS-C-RNTI and C-RNTI in turn for scheduling, when MCS-C-RNTI is configured. For DG intend for high reliability transmission, the MCS-C-RNTI is used for scheduling. Otherwise the C-RNTI is used. To make UE follows the intention of the network, i.e. only maps the data with high reliability requirement to DG scheduled with MCS-C-RNTI, it is proposed: 
Proposal1: Each uplink LCH is configured whether it can be mapped on DG scheduled via MCS-C-RNTI, when MCS-C-RNTI is configured.
When MCS-C-RNTI is not configured, all data regardless their reliability requirements are scheduled according the new 64QAM Table if the mcs-Table in pusch-Config is set to ‘qam64LowSE’. Hence, only the MCS index can be used to decide whether a DG is scheduled for data with high reliability requirement. We propose:
Proposal2: Each uplink LCH is configured whether it can be mapped on DG scheduled using the lowest 6 MCS indexes (i.e. MCS 0~5), when MCS-C-RNTI is not configured and the mcs-Table in pusch-Config is set to 'qam64LowSE'.
[bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK218]3	Conclusion
This contribution discusses how to enhance the LCP restriction for DG to take into account reliability. The observations and proposals are following:
Observation 1: The new 64QAM MCS table (i.e. Table5.1.3.1-3) introduced in TS38.214 is used for high reliable transmission.
Observation2: Legacy 64QAM and 256QAM MCS tables are enough to handle low priority service e.g. eMBB even the channel quality is low.
Observation3: Only the lowest 6 MCS indexes in the new 64QAM Table are not supported by legacy 64QAM and 256QAM MCS tables and used for URLLC service to provide high reliability.
Observation4: The new 64QAM MCS table is applied in the following two cases:
· Case1: the PUSCH transmission is scheduled via MCS-C-RNTI, when the UE is configured with MCS-C-RNTI.
· Case2: mcs-Table in pusch-Config is set to ‘qam64LowSE’, when the UE is not configured with MCS-C-RNTI.
[bookmark: _GoBack]Proposal1: Each uplink LCH is configured whether it can be mapped on DG scheduled via MCS-C-RNTI, when MCS-C-RNTI is configured.
Proposal2: Each uplink LCH is configured whether it can be mapped on DG scheduled using the lowest 6 MCS indexes (i.e. MCS 0~5), when MCS-C-RNTI is not configured and the mcs-Table in pusch-Config is set to 'qam64LowSE'.
Annex
At RAN1 #93 meeting, the following has been agreed:
	Agreements:
· For Rel-15, capture the functionalities of all the agreements made for URLLC generically in RAN1 specs (i.e. without mentioning “URLLC”).

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


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 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. 



