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1 Introduction

In the last RAN2#101 meeting, an email discussion was agreed to identify new NR RNTIs and discuss whether they need to be subject to DRX [1]:
[101#70][NR UP/MAC] DRX and RNTIs – Huawei 

Identify new NR RNTIs and whether they need to be subject to DRX 

Intended outcome: Report to next meeting
Deadline:  Thursday 2018-03-29
2 Discussion
Compared to LTE, the following new RNTIs are introduced in NR [2]:

· CS-RNTI

· INT-RNTI

· SFI-RNTI

· SP-CSI-RNTI
· TPC-CS-RNTI

· TPC-SRS-RNTI
In the email discussion [101#28][NR UP/MAC] on correction CR, the UE’s PDCCH monitoring for CS-RNTI and TPC-SRS-RNTI in DRX has been specified as below [2]:
	The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the MAC entity’s C-RNTI, CS-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other subclauses of this specification. When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH continuously.


If DRX is configured, whether the monitoring for other new RNTIs are controlled by DRX needs to be discussed.
2.1 INT-RNTI

INT-RNTI (Interruption RNTI) is used to indicate pre-emption in DL. It is configured in the DownlinkPreemption IE [3]:

DownlinkPreemption ::=





SEQUENCE {

-- RNTI used for indication pre-emption in DL. 

-- Corresponds to L1 parameter 'INT-RNTI', where ”INT” stands for ”interruption” (see 38.213, section 10)


int-RNTI







RNTI-Value,
……
As described in TS 38.213 [4], if INT-RNTI is configured, the UE needs to monitor Type-3 PDCCH common search space for DCI format 2_1 with CRC scrambled by INT-RNTI in the configured set of the serving cells. If a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, 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.
Discussion point 1. Companies are invited to provide their views on whether the UE’s monitoring of INT-RNTI is controlled by DRX, if DRX is configured:
· Yes, why?

· No, why?

	Company name
	Answer
	Comments

	MediaTek Inc.
	Yes
	Since the INT-RNTI is only used in conjunction with actual data transmission, it only needs to be monitored during active time, i.e. when data is expected to be transmitted. If INT-RNTI arrives after a delay from DL data reception, drx-InactivityTimer can cover this delay.

DRX should be designed with an aim to reduce the UE’s power consumption. A requirement to needlessly monitor INT-RNTI outside of active time increases UE’s power consumption which defeats the purpose of configuring DRX. 

	Nokia
	Yes
	Pre-emption should only happen when the UE is monitoring PDCCH in active time.

	Ericsson
	Yes
	INT-RNTI is only used when the UE is supposed to receive data, so it should only be monitored during active time.

	Qualcomm
	Yes
	INT-RNTI should be monitored only during DTX active time, because it is used only when is active DL transmission.

	LG
	Yes
	The UE should monitor PDCCH with INT-RNTI only in active time.

	Samsung
	Yes
	Agree with others.

	Huawei, HiSilicon
	Yes
	We think this RNTI is only useful when DL transmission is expected, i.e. in Active Time if DRX is configured.

	Intel
	Yes
	Similar as above.

	ZTE
	Yes
	Agree with above

	CATT
	Yes
	INT-RNTI is only monitored during active time when DRX is configured

	OPPO
	Yes
	If not controlled by DRX, it will increase UE’s power consumption. Besides, it’s only for DL, network can make it happen within DRX Active Time.

	InterDigital
	Yes
	Same as above.

	vivo
	yes
	The signalling transmitted by the PDCCH scrambling by INT-RNTI is dynamic and scheduling related. It should be monitored and controlled by DRX.

	NTT DOCOMO
	Yes
	Agree with others

	
	
	


2.2 SFI-RNTI

SFI-RNTI (Slot Format Indication RNTI) is used to indicate slot format. It is configured in the SlotFormatIndicator IE [3]:

SlotFormatIndicator ::= 

SEQUENCE {

-- RNTI used for SFI on the given cell


-- Corresponds to L1 parameter 'SFI-RNTI' (see 38.213, section 11.1.1)


sfi-RNTI





RNTI-Value,
……
As described in TS 38.213 [4], if SFI-RNTI is configured, the UE needs to monitor Type-3 PDCCH common search space for DCI format 2_0 with CRC scrambled by SFI-RNTI, which indicates a slot format for each slot in a number of slots for each DL BWP or each UL BWP of a serving cell.
Discussion point 2. Companies are invited to provide their views on whether the UE’s monitoring of SFI-RNTI is controlled by DRX, if DRX is configured:

· Yes, why?

· No, why?

	Company name
	Answer
	Comments

	MediaTek Inc.
	Yes
	When no data transmission or reception is expected, the slot format is not needed by the UE. Therefore SFI monitoring only needs to take place in DRX active time when data transmission and reception is expected. Ideally, the drx-OnDurationTimer should coincide with a DCI format 2_0 monitoring occasion such that the NW can indicate the slot format to the UE in case data exchange is expected.

DRX should be designed with an aim to reduce the UE’s power consumption. A requirement to monitor SFI-RNTI outside of active time increases UE’s power consumption with no added benefit, defeating the purpose of configuring DRX.

	Nokia
	Yes
	With periodicity of 1~20 slots for common search space, if the UE needs to monitor SFI-RNTI that frequent regardless of in active time or not, it makes longer DRX cycle useless basically. It is similar to eIMTA-RNTI in LTE which dynamically changes DL/UL configuration, and some behaviour has been defined in LTE if the UE missed some occasions when not in active time. Could be confirmed with RAN1 if that is the assumption for NR if seen needed.

	Ericsson
	Yes
	This RNTI is used in conjunction with data transmission, so it does not make sense for the network to transmit it when the UE is not in active time. But, it might be good to double-check with RAN1.

	Qualcomm
	Yes
	Since slot format indicator is used only when there is active traffic, this RNTI should be monitored only when UE is in DRX active time.

	LG
	Yes
	Dynamic/frequent change of slot format seems not so necessary. Thus, it would be sufficient to monitor SFI-RNTI only in active time.

	Samsung
	Yes
	Agree with others.

	Huawei, HiSilicon
	Yes
	In our understanding the NW only needs to indicate slot format to the UE in DRX Active Time for data transmission/reception.

	Intel
	Yes
	We also agree that UE only needs to monitor the DCI format 2_0 in the active time. Configuration of SFI-RNTI is UE specific. If UE is configured with SFI-RNTI, it can monitor the DCI format 2_0 in its next occasion where the active traffic is expected (e.g., during ON duration). It is also possible to align the SFI monitoring periodicity and DRX cycles even if the DCI format 2_0 is addressed to a group of UEs.

	ZTE 
	Yes
	the SFI-RNTI is used for notifying a group of UEs the change of slot format, it only changes the flexible symbols. Thus it only impacts on the UL/DL transmission without grant, such as(SPS, Grant-free).
Considering the SPS/Grant-free, the UE behavior with SFI is defined clearly in 38.213.
· If the UE is configured by higher layers transmission of trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in the set of symbols of the slot, the UE shall transmit trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in the set of symbols of the slot only if 

· DCI format 2_0 indicates the set of symbols of the slot as uplink, 
· DCI format 2_0 indicates the set of symbols of the slot as downlink or flexible, and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 2_0 and a first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability
What’s more, It is also similar with eIMTA-RNTI in LTE which is controlled by DRX. 
So it seems no need to awake for monitoring of SFI-RNTI during the inactive time. And Thus the SFI-RNTI should be controlled by DRX as eIMTA-RNTI.

	CATT
	Yes
	When DRX is configured, the UE only needs to monitor SFI-RNTI during the active time. The UE behavior when DCI format 2_0 occasions are missed may need to be specified. Or assumptions on the configurations, e.g. DRX patterns and SFI-RNTI monitoring occasion needs to be defined.

	OPPO
	Yes
	From RAN2 point of view, we see no reason why SFI-RNTI is not controlled by DRX. But it’s better to check with RAN1, for example, in latest 38.213, it specifies:
For a set of symbols of a slot that are indicated as flexible by higher layer parameter UL-DL-configuration-common and, when provided, by higher layer parameter UL-DL-configuration-dedicated
-
If a UE is configured by higher layers transmission of trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in the set of symbols of the slot, the UE shall transmit trigger type 0 SRS, or PUCCH, or PUSCH without UL grant, or PRACH in the set of symbols of the slot only if the UE detects a DCI format 2_0 that indicates the set of symbols of the slot as uplink.

Not sure this will impact the some semi-configured uplink transmission, e.g., PUSCH without grant if the UE missed the DCI format 2_0 when it’s not in Active time??


	InterDigital
	Yes
	The UE should not be required to monitor PDCCH for this RNTI outside of active time.

	vivo
	yes
	The signalling transmitted by the PDCCH scrambling by SFI-RNTI is dynamic. It should be monitored by the UE to receive the information of slot format and controlled by DRX.

	NTT DOCOMO
	No
	We think that UE may need to be aware of the slot format even out side of the active time in purpose of e.g., CSI-RS based measurement. 

	
	
	


2.3 SP-CSI-RNTI

SP-CSI-RNTI (Semi-Persistent CSI RNTI) is used to activate semi-persistent CSI reporting on PUSCH. It is configured in the CSI-ReportConfig IE [3]:
CSI-ReportConfig ::=


SEQUENCE {

……



-- RNTI for SP CSI-RNTI, Corresponds to L1 parameter 'SPCSI-RNTI' (see 38.214, section 5.2.1.5.2)



-- FFS: RAN1 models different RNTIs as different Search Spaces with independent configurations. Align the configuration 




-- of this one (e.g. group with monitoring periodicity, PDCCH candidate configuration, DCI-Payload size...)?




csi-RNTI







RNTI-Value,
……
As described in TS 38.213 [4], for a set of symbols of a slot that are indicated by higher layer parameters or DCI format 2_0, the UE can only perform semi-persistent CSI report in the set of symbols when a DCI format with CRC scrambled by SP-CSI-RNTI is detected.
Discussion point 3. Companies are invited to provide their views on whether the UE’s monitoring of SP-CSI-RNTI is controlled by DRX, if DRX is configured:

· Yes, why?

· No, why?

	Company name
	Answer
	Comments

	MediaTek Inc.
	Yes
	CSI reporting is used to aid the NW’s data scheduler and as such is only needed when downlink data transmission is expected. Since DL data is only expected in active time, the monitoring of SP-CSI-RNTI is only needed when in active time.

DRX should be designed for power consumption reduction and therefore, additional monitoring of PDCCH outside of active time should be avoided.

	Nokia
	Yes
	Only need to change this when in active time.

	Ericsson
	Yes
	Only makes sense to use this during active time.

	Qualcomm
	Yes
	We share the same view as MediaTek.

	LG
	Yes
	It would be sufficient to monitor SP-CSI-RNTI only in active time.

	Samsung
	Yes
	Agree with others.

	Huawei, HiSilicon
	Yes
	If DRX is configured, CSI report is only performed by the UE in Active Time. Thus we think the UE only needs to monitor SP-CSI-RNTI in DRX Active Time.

	Intel
	Yes
	We also share same view as above.

	ZTE
	Yes
	Agree with above

	CATT
	Yes
	We agree that the monitoring of SP-CSI-RNTI is only needed when in active time for DRX.

	OPPO
	Yes
	Same as above

	InterDigital
	Yes
	Agree with above comments.

	vivo
	yes
	The signalling transmitted by the PDCCH scrambling by SP-CSI-RNTI is dynamic and CSI reporting related. It should be monitored by the UE to receive the activation information and controlled by DRX.

	NTT DOCOMO
	Yes
	Agree with others

	
	
	


2.4 TPC-CS-RNTI

TPC-CS-RNTI (Transmit Power Control-Configured Scheduling-RNTI) is used to control the uplink power of configured scheduling. This RNTI is only specified in TS 38.321. There is no definition in other specifications.
Discussion point 4. Companies are invited to provide their views on whether the UE’s monitoring of TPC-CS-RNTI is controlled by DRX, if DRX is configured:

· Yes, why?

· No, why?

	Company name
	Answer
	Comments

	MediaTek Inc.
	 Yes (if used)
	As pointed out in the discussion above, TPC-CS-RNTI is only mentioned in 38.321 and so it is unclear how this RNTI is to be used.

If used, TPC commands are only needed when uplink transmissions are ongoing, i.e. in DRX active mode. Therefore unless there is a clear technical reason to do so, the UE should not be required to monitor it outside of active time.

	Nokia
	
	Can be removed from MAC if not used in PHY.

	Ericsson
	
	Thanks to the detective work by LG, it seems this parameter stems from a typo and can be removed.

	Qualcomm
	-
	We agree with Nokia and Ericsson to remove it from MAC spec. For RNTIs related to TPC commands, since they are used only when there are uplink transmissions, they should be monitored only during DRX active time.

	LG
	
	Assuming that it should be TPC-SRS-RNTI as explained in e-mail, we think TPC-SRS-RNTI should be monitored in Active Time.

	Samsung
	-
	I think I (as a rapporteur) made a mistake while capturing TPC-SRS-RNTI, and think this can be removed. (Note that I am also preparing a miscellaneous correction CR which includes this removal.) Also, note that TPC-SRS-RNTI is already captured to be monitored in Active Time.

	Huawei, HiSilicon
	-
	Agree with others to remove this RNTI from TS 38.321.

	Intel
	
	We also agree to remove it.

	ZTE
	Yes(if used)
	Since the TPC-CS-RNTI is only specified in TS 38.321, and the details have not been determined. If it is used.
The TPC-CS-RNTI is related to the UL transmission (both dynamic and configured). In case of DRX, obviously, it does not impact on the dynamic scheduled UL transmission since the dynamic scheduled is happened during the active time. However, considering the configured grant (which may occur during the inactive time), It is defined the UE should monitor the PDCCH while the drx-RetransmissionTimerUL is running. Thus It seems no need to awake UE to monitor the TPC-CS-RNTI during the drx inactive time.


	CATT
	-
	If it is not used, we agree to remove it.

	OPPO
	
	Same as above 

	InterDigital
	-
	Agree to remove it.

	vivo
	no
	The can be added later when the use case of the RNTI is clear. Since the RNTI is only specified in TS 38.321, there is no PDCCH scrambling by the RNTI. On the other hand, RAN1 can control the uplink power of configured scheduling by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI or TPC-PUCCH-RNTI. It is not necessary for UE to monitor TPC-CS-RNTI.

	NTT DOCOMO
	-
	We are OK to remove.

	
	
	


2.5 Other

Please indicate any other new RNTIs not covered in this email discussion.
	Company name
	Solutions/Comments

	Ericsson
	If TPC-CS-RNTI comes from a typo of TPC-SRS-RNTI, then what about TPC-SRS-RNTI? Are the actions related to TPC-SRS-RNTI sufficiently well captured?

	Qualcomm
	This is rather a general comment: Based on the basic principles of DRX, UE should not be required to monitor PDCCH at all outside DRX active time, except when UL HARQ retransmission timer is running. 

	LG
	Configured scheduling (UL/DL) opportunity can occur out of active time. Shouldn’t the UE monitor the RNTIs on configured scheduling opportunity even though it is out of active time?

	OPPO
	It observed from the latest CR for 38.321, the following RNTIs are already captured:
The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring activity for the MAC entity’s C-RNTI, CS-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other subclauses of this specification

	InterDigital
	Regarding TPC-SRS-RNTI, our view is that it should also be monitored during active time only. We also note that “SRS-TPC-RNTI” is controlled by DRX in LTE.

Regarding other RNTIs, our understanding is that the principles that underlies DRX is that the UE is minimally required to monitor the PDCCH during the DRX Active time (and when the UL HARQ retransmission timer is running) for the RNTI’s that are controlled by DRX. Other specifications may put additional requirements on the UE for monitoring PDCCH e.g. for other RNTIs (e.g., SI-RNTI, P-RNTI, M-RNTI) that are not subject to DRX control. This means that UE requirements for monitoring RNTIs not controlled by DRX should be clear in other specifications and are not impacted by the MAC DRX sections

	
	

	
	

	
	


3 Summary of email discussion
Fourteen companies contributed to this email discussion: MediaTek, Nokia, Ericsson, Qualcomm, LG, Samsung, Huawei/HiSilicon, Intel, ZTE, CATT, OPPO, InterDigital, vivo and NTT DOCOMO.
Discussion point 1: Whether the UE’s monitoring of INT-RNTI is controlled by DRX, if DRX is configured?

· All companies think that if DRX is configured, the UE’s monitoring of INT-RNTI should be controlled by DRX.
Discussion point 2: Whether the UE’s monitoring of INT-RNTI is controlled by DRX, if DRX is configured?

· The majority of companies think that if DRX is configured, the UE’s monitoring of SFI-RNTI should be controlled by DRX.
· One company thinks that the UE’s monitoring of SFI-RNTI should not be controlled by DRX since the UE may need to be aware of the slot format outside of DRX Active Time.
Discussion point 3: Whether the UE’s monitoring of SP-CSI-RNTI is controlled by DRX, if DRX is configured?

· All companies think that if DRX is configured, the UE’s monitoring of SP-CSI-RNTI should be controlled by DRX.
Discussion point 4: Whether the UE’s monitoring of TPC-CS-RNTI is controlled by DRX, if DRX is configured?

· The majority of companies think that this RNTI can be removed from TS 38.321 since it is not defined in other specifications.
· 2 companies think if this RNTI is used, the monitoring of this RNTI should be controlled by DRX.
Other related issues:

· 2 companies mentioned about the monitoring of TPC-SRS-RNTI.
Rapporteur’s comment: the monitoring of TPC-SRS-RNTI has been captured by the latest TS 38.321. If DRX is configured, the monitoring of TPC-SRS-RNTI is controlled by DRX. Other issues related to the monitoring of TPC-SRS-RNTI (if any) are proposed to be discussed based on contributions.

· 2 companies mentioned about the monitoring of above RNTIs in configured grant scenario.
Rapporteur’s comment: Other issues related to the monitoring of the RNTIs discussed in this email discussion in configured grant scenario (if any) are proposed to be discussed based on contributions.

4 Proposed way forward

Based on the outcome of the email discussion, the corresponding proposals are made.
Proposal 1: The monitoring of INT-RNTI is controlled by DRX, if DRX is configured.
Proposal 2: The monitoring of SFI-RNTI is controlled by DRX, if DRX is configured.
Proposal 3: The monitoring of SP-CSI-RNTI is controlled by DRX, if DRX is configured.
Proposal 4: Remove TPC-CS-RNTI from TS 38.321.
Corresponding MAC CR for proposals 1-3 is provided in [5].
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