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1 Introduction

In last RAN1#93 meeting, for grant-based transmissions, a new RNTI was agreed, and can be configured to indicate the new 64QAM MCS table.
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.

Meanwhile, RAN1 also sends RAN2 an LS R2-1809426 regarding the support of the new RNTI and other related parameters in order to support URLLC.
In this paper, we mainly discuss the impact of the new RNTI on MAC.
2 Discussion

As indicated in the RRC parameters list in the LS R2-1809426, the new RNTI is to indicate use of qam64LowSE for grant-based transmissions. When the "new RNTI" is configured, RNTI scrambling of DCI CRC is used to choose MCS table; Otherwise, follow existing behaviour.
2.1 Naming of the new RNTI
The new RNTI is introduced to choose MCS table in a dynamic way. It’ mentioned in the LS that RAN1 has discussed the naming of the new RNTI, but it has not reached consensus. Currently, there are several options as follows:
· MCS-C-RNTI;

· Y-RNTI;

In our view, though MCS-C-RNTI describes its function, it’s not future-proof if we introduce new functionalities for this new RNTI in the future. So we think it’s better to have a generic name, e.g., “Y-RNTI”.

Proposal 1 The new RNTI is named as Y-RNTI.
2.2 RACH procedure

One possible impact is that whether PDCCH order can be scrambled using the Y-RNTI. Currently, the PDCCH for transmitting the PDCCH order is scramble using C-RNTI, it seems there is no strong need to use Y-RNTI to scramble PDCCH for the PDCCH order since it’s used for triggering contention free RACH not directly for uplink data transmission. So, there is no need to indicate new MCS table by using Y-RNTI scrambling PDCCH order.

Proposal 2 The PDCCH is not scrambled using Y-RNTI for the PDCCH order.

Another impact is the PDCCH for msg 2, there are two RNTIs used for this PDCCH. One is the RA-RNTI and the other is the C-RNTI. For C-RNTI, it’s only used for the RACH initiated by beam failure recovery (BFR). For BFR RACH, it should be possible to use Y-RNTI to indicate the beam is recovered. But still there is no clear motivation to use Y-RNTI to indicate successful recovery of beam failure unless benefits are identified.
Proposal 3 Y-RNTI scrambled PDCCH it not used to indicate successful recovery of beam failure.

For contention resolution, if C-RNTI MAC CE is included in msg3, the contention resolution is considered successfully by receiving C-RNTI addressed PDCCH. The current contention resolution mechanism is sufficient, there is no strong motivation to introduce Y-RNTI based contention resolution mechanism.
Proposal 4 Y-RNTI scrambled PDCCH is not used to indicate successful contention resolution.
2.3 LCP restrictions
In the current LCP, RRC configures the following parameters to control the mapping restrictions for each logical channel:

RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
-
allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
-
maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
-
configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
-
allowedServingCells which sets the allowed cell(s) for transmission.
One question is that whether these parameters are sufficient to differentiate different MCS levels. If an uplink grant is received indicated by new MCS table, it’s expected that the data of the LCH requiring high reliability should be prioritized to be allocated on the grant. However, it’s not efficient to use the current LCP restrictions to differentiate those LCHs. 
For example, network can configure different numerology for LCH requiring high reliability, however, this will restrict the grant can only be allocated using specific numerology. Given that in R-15 each BWP has a single numerology, and each serving cell can only have a single active BWP, this will cause very frequent BWP switching in single CC case. 
As for maxPUSCH-Duration, this parameter actually prevents the LCHs from using the grant which does not meet the delay requirement of the data carried by the LCH. For configuredGrantType1Allowed, it can restrict the using of type 1 configured grant, however it’s not feasible to restrict the using of dynamic grant indicated by new RNTI. For allowedServingCells, it’s mainly for CA duplication restriction and thus also feasible to differentiate LCHs requiring high reliability.
Observation 1 The current LCP restrictions are not sufficient to differentiate LCHs requiring high reliability.
Proposal 5 An LCH restriction parameter on high reliability should be introduced.
2.4 BWP switching

One question is whether the PDCCH addressed to Y-RNTI can switch the BWP or not. In the current MAC specification, UE switches the BWP upon reception PDCCH by which the new BWP is indicated. In R-15, it should be feasible that the PDCCH addressed to Y-RNTI can switch the BWP only if there is no on-going RACH procedure as the current behaviour. However, in R-16, if multiple active BWPs are supported, one issue is how to differentiate BWP switching and BWP activation. In this case, the Y-RNTI addressed PDCCH is a good tool to differentiate these two behaviours, e.g., the UE activate a new BWP upon receiving PDCCH addressed to Y-RNTI, while switching to a new BWP upon receiving PDCCH addressed to C-RNTI or CS-RNTI.
Observation 2 The Y-RNTI addressed PDCCH is a good tool to activate a new BWP when multiple active BWPs are supported.
Proposal 6 In R-15, the Y-RNTI addressed PDCCH can be used to switch BWP.
Another question is whether the Y-RNTI addressed PDCCH can start or restart the BWP inactivity timer. Currently, C-RNTI or CS-RNTI addressed PDCCH will start or restart the BWP inactivity timer and the reason is to keep the UE stay in the current BWP when transmission is scheduled on or for the BWP. In principle, Y-RNTI addressed PDCCH indicating new downlink assignment or uplink grant should also start or restart the BWP inactivity timer otherwise the UE may switch to the default or initial BWP when there is data on-going in the current BWP.
Proposal 7 In R-15, the Y-RNTI addressed PDCCH can start or restart the BWP inactivity timer.
2.5 DRX

Like in the current MAC specification, when DRX is configured, the PDCCH monitoring activity for Y-RNTI should also be controlled by DRX from UE power consumption point of view.
Proposal 8 UE monitors Y-RNTI addressed PDCCH according to DRX configuration.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
The current LCP restrictions are not sufficient to differentiate LCHs requiring high reliability.
Observation 2
The Y-RNTI addressed PDCCH is a good tool to activate a new BWP when multiple active BWPs are supported.
Proposal 1
The new RNTI is named as Y-RNTI.
Proposal 2
The PDCCH is not scrambled using Y-RNTI for the PDCCH order.
Proposal 3
Y-RNTI scrambled PDCCH it not used to indicate successful recovery of beam failure.
Proposal 4
Y-RNTI scrambled PDCCH is not used to indicate successful contention resolution.
Proposal 5
An LCH restriction parameter on high reliability should be introduced.
Proposal 6
In R-15, the Y-RNTI addressed PDCCH can be used to switch BWP.
Proposal 7
In R-15, the Y-RNTI addressed PDCCH can start or restart the BWP inactivity timer.
Proposal 8
UE monitors Y-RNTI addressed PDCCH according to DRX configuration.
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