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1. Introduction
Different from LTE, there are 3 kinds of new RNTIs introduced in NR, among which the CS-RNTI is used for grant-free transmission, the SFI-RNTI is used to indicate slot formats, and the INT-RNTI is used to indicate pre-emption. As a result, DCIs scrambled with those RNTIs will cause some impacts to DRX design.

In the previous RAN2#100 meeting [1], the following agreements have been achieved:
	Agreements

1: As in LTE, when receiving a DCI indicating a DL transmission or configuring DL assignments for a HARQ process, drx-RetransmissionTimerDL of the corresponding HARQ process is stopped.

2: As in LTE, when receiving a DCI indicating a UL transmission or configuring UL grants for a HARQ process, drx-RetransmissionTimerUL of the corresponding HARQ process is stopped.

3: The unit of drx-RetransmissionTimerDL and drx-RetransmissionTimerUL is slot

4: UL HARQ RTT timer is started after the first PUSCH transmission of a bundle

5: The equation for DRX from R2-1713471 is used as a baseline (i.e. LTE formula with drx-SlotOffset added)


In RAN1 #90 meeting[2], the following agreements about grant-free/SPS are achieved:

	Agreements:

•
If HARQ feedback is supported, to indicate HARQ feedback of UL transmission without grant, following options and related UE behavior should be further studied.

o
Option 1: Based on UL grant to indicate “ACK”

o
Option 2: Group-common DCI


2-1: Only ACK 


2-2: ACK and NACK

o
Option 3: Define a Timer, UE assumes following, when the Timer expires


3-1: ACK if an NACK is not received after the K repetitions


3-2: NACK if an ACK is not received 

•
FFS: Option 1, Option 2 and Option 3-2 can be used during and after the K repetition 

Note: UL grant for the same TB initially transmitted without grant can indicate “NACK”


Furthermore, in RAN2 #100 meeting[1], the following agreements about grant-free/SPS are achieved:

	Agreements:

……

5.
Retransmissions (except for repetition) of GF Type 1 and SPS use dynamic grant
……

18.
From RAN2 perspective, a timer T is introduced.  While the timer is running the UE does not use the SPS or Type 1 resource for new transmission for this HARQ process (e.g. UE assumes ACK if the timer is not running).  

19.
T is configured by RRC and it can be stopped when a dynamic grant is received for this HARQ process.

20.
It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not

21.
It is up to RAN1 to decide the definition of period which is related to HARQ ID determination

……


In this contribution, based on the previous agreements, we discuss the impacts of DCI scrambled by CS-RNTI, SFI-RNTI and INT-RNTI on DRX and give our proposals. 
2. Discussion
2.1
Impacts of CS-RNTI

Based on the given agreements, when the timer T (i.e. ConfiguredGrantTimer) is running, the UE shall monitor PDCCH, expecting the DCI with CRC scrambled by CS-RNTI. When receiving such a DCI addressed by CS-RNTI indicating a UL transmission grant, UE considers receiving a NACK and initiates a retransmission with the given grant. If the ConfiguredGrantTimer expires and DCI with CRC scrambled by CS-RNTI is not received, the UE considers having received an ACK and the corresponding HARQ process can be reused for other new transmissions. 
However, the PDCCH monitoring behaviour during ConfiguredGrantTimer when DRX is configured is not clear in current MAC specification.  The configuration of DRX is not expected to affect the PDCCH monitoring behaviour during ConfiguredGrantTimer. The UE should monitor PDCCH during ConfiguredGrantTimer regardless of whether DRX is configured or not. Therefore, the Active Time includes the time while ConfiguredGrantTimer is running.

Proposal 1: When DRX is configured, the active time includes the time while ConfiguredGrantTimer is running.
2.2
Impacts of SFI-RNTI

As described in TS 38.213[3], if a UE is configured by higher layers with parameter SlotFormatIndicatorSFI, the UE is configured with a SFI-RNTI provided by higher layer parameter SFI-RNTI and with a set of serving cells by higher layer parameter SFI-monitoring-cells for monitoring PDCCH conveying DCI format 2_0 scrambled by SFI-RNTI on the configured serving cells. 

If a UE detects a DCI format 2_0 in slot 
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 is given by the slot configuration indicated by the DCI format 2_0, where 
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 is the value of the parameter SFI-monitoring-periodicity configured to a UE by higher layers for a DCI format 2_0.

If SFI-PDCCH is configured for a UE, the UE shall monitor PDCCH in type 3 common searching space periodically. The monitoring occasion is indicated in IE SFI-PDCCH as below:


-- Monitoring periodicity of SFI PDCCH in slots. Should be 8 values in total. RAN1 will decided the remainnig values, i.e. X1, X2, X3


-- Corresponds to L1 parameter 'SFI-monitoring-periodicity' (see 38.213, section FFS_Section)


monitoringPeriodicity





ENUMERATED {sl1, sl2, sl5, sl10, sl20, spare3, spare2, spare1}



OPTIONAL,
Observation 1: To get the configuration of slot format, the UE shall monitor PDCCH periodically for DCI format 2_0 scrambled by SFI-RNTI.
2.3
Impacts of INT-RNTI

As described in TS 38.213[3], if a UE is configured by higher layers with parameter DownlinkPreemption, the UE is configured with a INT-RNTI provided by higher layer parameter INT-RNTI and with a set of serving cells by higher layer parameter INT-monitoring-cells for monitoring PDCCH conveying DCI format 2_1 scrambled by INT-RNTI on the configured serving cells. 

If a UE detects a DCI format 2_1 for the serving cell, the UE may assume that no transmission to the UE is present in PRBs and in symbols, from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format 2_1. 

If a UE detects a DCI format 2_1 in slot 
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, the set of symbols includes the symbols in slots 
[image: image5.wmf](

)

{

}

1

1

...,

,

1

,

INT

INT

INT

-

+

+

T

m

mT

mT

 where 
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 is the value of the parameter INT-monitoring-periodicity. 

When UE receives a DCI format 2_1 in slot 
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, its buffered bits of the HARQ process corresponding to the symbols and PRBs indicated as being pre-empted shall be flushed. 

For the UEs configured with DRX, to ensure that no slot format indication and pre-emption indication is missed, the Active Time includes the slots on which UE shall monitor PDCCH for DCI format 2_0 and 2_1.
Observation 2: To know whether the UE’s DL assignment has been pre-empted, the UE shall monitor PDCCH periodically for DCI format 2_1 scrambled by INT-RNTI.
Proposal 2: When DRX is configured, the active time includes the slots on which UE shall monitor PDCCH addressed by SFI-RNTI or INT-RNTI.
3. Conclusion
In this contribution, we discuss the impacts of 3 kinds of new RNTIs on DRX. The corresponding corrections to TS 38.321 are given in R2-1800638. The following proposals have been made:
Observation 1: To get the configuration of slot format, the UE shall monitor PDCCH periodically for DCI format 2_0 scrambled by SFI-RNTI.
Observation 2: To know whether the UE’s DL assignment has been pre-empted, the UE shall monitor PDCCH periodically for DCI format 2_1 scrambled by INT-RNTI.
Proposal 1: When DRX is configured, the active time includes the time while ConfiguredGrantTimer is running.
Proposal 2: When DRX is configured, the active time includes the slots on which UE shall monitor PDCCH addressed by SFI-RNTI or INT-RNTI.
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