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Introduction
Beside the PDCCH monitoring during CORESET and the ambiguous period issue mentioned in [1], there are still some other small issues that need to be discussed before the close of NR DRX, listed below. Some of them are also mentioned in [2].
· [bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK16][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1: Whether CRI transmission is allowed when UE is not in Active Time?
· Issue 2: Whether cqi-Mask mechanism will be reused in Rel-15?
· Issue 3: Whether half-duplex FDD UE needs to be considered in Rel-15?
Discussion
CRI transmission when not in Active Time
CRI is the CSI-RS resource indicator. It is transmitted in PUCCH similar to CQI/PMI/RI. But in current MAC specification, it is only stated that when the UE is not in Active Time, it does not report CQI/PMI/RI on PUCCH. Statement on CRI is missing. Correction on this point is needed in MAC.
Proposal 1: When UE is not in Active Time, CRI on PUCCH should also not be reported.
cqi-Mask in NR
In LTE, cqi-Mask is introduced to allow the eNB allocating time-sharing PUCCH resources between users with different onDuration intervals. It can help improving the PUCCH resource usage. In NR, this mechanism should be reused as well.
Proposal 2: cqi-Mask mechanism can be reused in NR.
Half-duplex FDD UE
In legacy LTE, the handling of half-duplex FDD UE only impacts the DRX part. The corresponding description is as below:
	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]-	during the Active Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-duplex FDD UE operation, and if the subframe is not a half-duplex guard subframe [7] and if the subframe is not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for Reception, and for NB-IoT if the subframe is not required for uplink transmission or downlink reception other than on PDCCH; or
…..
-	monitor the PDCCH;


[bookmark: _Toc500788018]
In NR, whether half-duplex FDD UE needs to be supported in Rel-15 should be discussed. In our understanding, it depends on RAN1’s discussion since the guard period for UL/DL switching should be defined by RAN1 like in LTE. It needs to discuss whether the half-duplex guard period can be smaller than subframe. But till now there is still no discussion about it in RAN1. Hence it is reasonable to postpone RAN2’s discussion on half-duplex FDD UE until there is conclusion in RAN1.
Proposal 3: The discussion on half-duplex FDD UE should be postponed in RAN2 until there is conclusion in RAN1.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: When UE is not in Active Time, CRI on PUCCH should also not be reported.
Proposal 2: cqi-Mask mechanism can be reused in NR.
Proposal 3: The discussion on half-duplex FDD UE should be postponed in RAN2 until there is conclusion in RAN1.
The corresponding TS 38.321 and TS38.331 TPs are attached.
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[bookmark: _Toc500788009]Text proposal to 38.321
[bookmark: _Toc502437820]5.7	Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring. 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. When using DRX operation, the MAC entity shall monitor PDCCH according to requirements found in this specification.
RRC controls DRX operation by configuring the following parameters:
-	drx-onDurationTimer: the duration at the beginning of a DRX Cycle;
-	drx-SlotOffset: the delay in slots before starting the drx-onDurationTimer;
-	drx-StartOffset: the subframe where the DRX Cycle starts;
-	drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates an initial UL or DL user data transmission for the MAC entity;
-	drx-RetransmissionTimerDL (per DL HARQ process): the maximum duration until a DL retransmission is received;
-	drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;
-	drx-LongCycle: the Long DRX cycle;
-	drx-ShortCycle (optional): the Short DRX cycle;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.
When a DRX cycle is configured, the Active Time includes the time while: 
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in subclause 5.1.4).
When DRX is configured, the MAC entity shall:
1>	if a drx-HARQ-RTT-TimerDL expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if an drx-HARQ-RTT-TimerUL expires:
2>	start the drx-RetransmissionTimerUL for the corresponding HARQ process.
1>	if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
2>	stop drx-onDurationTimer;
2>	stop drx-InactivityTimer.
1>	if drx-InactivityTimer expires or a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
3>	start or restart drx-ShortCycleTimer;
3>	use the Short DRX Cycle.
2>	else:
3>	use the Long DRX cycle.
1>	if drx-ShortCycleTimer expires:
2>	use the Long DRX cycle.
1>	if a Long DRX Command MAC CE is received:
2>	stop drx-ShortCycleTimer;
2>	use the Long DRX cycle.
1>	if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or
1>	if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:
2>	if drx-SlotOffset is configured:
3>	start drx-onDurationTimer after drx-SlotOffset.
2>	else:
3>	start drx-onDurationTimer.
1>	if the MAC entity is in Active Time:
2>	monitor the PDCCH;
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>	if the PDCCH indicates a UL transmission or if a UL grant has been configured:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;
3>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
[bookmark: OLE_LINK9]2>	if the PDCCH indicates a new transmission (DL or UL):
3>	start or restart drx-InactivityTimer.
           2> if CQI masking (cqi-Mask) is setup by upper layers:
3>  if onDurationTimer is not running, not report CQI/PMI/RI/CRI on PUCCH.
1>	else (i.e. not part of the Active Time):
2>	not report CQI/PMI/RI/CRI on PUCCH;
2>	not transmit type-0-triggered SRS defined in TS 38.214 [7].
Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity transmits HARQ feedback and type-1-triggered SRS defined in TS 38.214 [7] when such is expected.

Text proposal to 38.331
[bookmark: _Toc491180907][bookmark: _Toc493510607][bookmark: _Toc500942713][bookmark: _Toc505697530]6.3.2	Radio resource control information elements
–	CSI-ReportConfig
The IE CSI-ReportConfig is used to configure FFS
CSI-ReportConfig information element
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START
-- Configuration of a CSI-Report sent on L1 (e.g. PUCCH) (see 38.214, section 5.2.1)
CSI-ReportConfig ::=					SEQUENCE {
	cqi-Mask						ENUMERATED {setup}		OPTIONAL,	
reportConfigId							CSI-ReportConfigId,
	-- Time domain behavior of reporting configuration
	reportConfigType						CHOICE {
		periodic								SEQUENCE {
			-- Periodicity and slot offset . Corresponds to L1 parameter 'ReportPeriodicity'and 'ReportSlotOffset' 
			-- (see 38.214, section section 5.2.1.4).
			reportSlotConfig						CHOICE {
				sl4										INTEGER(0..3),
				sl5										INTEGER(0..4),
				sl8										INTEGER(0..7),
				sl10									INTEGER(0..9),
				sl16									INTEGER(0..15),
				sl20									INTEGER(0..19),
				sl40									INTEGER(0..39),
				sl80									INTEGER(0..79),
				sl160									INTEGER(0..159),
				sl320									INTEGER(0..319)
			},
			-- Indicates which PUCCH resource to use for reporting on PUCCH.
			pucch-CSI-ResourceList					SEQUENCE (SIZE (1..maxNrofUplinkBandwidthParts)) OF PUCCH-CSI-Resource
		},
		semiPersistentPUCCH						SEQUENCE {
			-- Periodicity and slot offset. Corresponds to L1 parameter 'ReportPeriodicity' and 'ReportSlotOffset' 
			-- (see 38.214, section section 5.2.1.4). 
			reportSlotConfig						CHOICE {
				sl4										INTEGER(0..3),
				sl5										INTEGER(0..4),
				sl8										INTEGER(0..7),
				sl10									INTEGER(0..9),
				sl16									INTEGER(0..15),
				sl20									INTEGER(0..19),
				sl40									INTEGER(0..39),
				sl80									INTEGER(0..79),
				sl160									INTEGER(0..159),
				sl320									INTEGER(0..319)
			},
			-- Indicates which PUCCH resource to use for reporting on PUCCH.
			pucch-CSI-ResourceList					SEQUENCE (SIZE (1..maxNrofUplinkBandwidthParts)) OF PUCCH-CSI-Resource
		},
		semiPersistentPUSCH						SEQUENCE {
			-- Periodicity. Corresponds to L1 parameter 'Reportperiodicity-spCSI'. (see 38.214, section 5.2.1.1?FFS_Section)
			reportSlotConfig						ENUMERATED {sl5, sl10, sl20, sl40, sl80, sl160, sl320},
[bookmark: _Hlk503912527][bookmark: _Hlk503912521]			-- 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,
			-- Index of the p0-alpha set determining the power control for this CSI report transmission. 
			-- Corresponds to L1 parameter 'SPCSI-p0alpha' (see 38.214, section FFS_Section)
			p0alpha									P0-PUSCH-AlphaSetId
		},
		aperiodic								SEQUENCE {
			-- Timing offset Y for aperiodic reporting using PUSCH. This field lists the allowed offset values. A particular value is indicated in DCI. 
			-- (see 38.214, section 5.2.3)
			-- FFS_Value: Range wasn’t final in RAN1 table. 
			-- FFS_FIXME: How are the DCI codepoints mapped to the allowed offsets?
			reportSlotOffset					SEQUENCE (SIZE (1..4)) OF INTEGER (0..8)
		}
	},
	-- The CSI related quanities to report. Corresponds to L1 parameter 'ReportQuantity' (see 38.214, section REF)
	reportQuantity							CHOICE {
		none									NULL,
		cri-RI-PMI-CQI							NULL, 
		cri-RI-i1								NULL, 
		cri-RI-i1-CQI							SEQUENCE {
			-- PRB bundling size to assume for CQI calcuation when reportQuantity is CRI/RI/i1/CQI
			-- Corresponds to L1 parameter 'PDSCH-bundle-size-for-CSI' (see 38.214, section 5.2.1.4)
			pdsch-BundleSizeForCSI					ENUMERATED {n2, n4}		OPTIONAL
		}, 
		cri-RI-CQI								NULL, 
		cri-RSRP								NULL, 
		ssb-Index-RSRP							NULL,
		cri-RI-LI-PMI-CQI						NULL
	},
	-- Reporting configuration in the frequency domain. (see 38.214, section 5.2.1.4)
	reportFreqConfiguration					 SEQUENCE {
		-- Indicates whether the UE shall report a single (wideband) or multiple (subband) CQI. (see 38.214, section 5.2.1.4)
		cqi-FormatIndicator						ENUMERATED { widebandCQI, subbandCQI },
		-- Indicates whether the UE shall report a single (wideband) or multiple (subband) PMI. (see 38.214, section 5.2.1.4)
		pmi-FormatIndicator						ENUMERATED { widebandPMI, subbandPMI },
		-- Indicates a contiguous or non-contigous subset of subbands in the bandwidth part which CSI shall be reported 
		-- for. FFS: Each bit in the bit-string represents one subband. The right-most bit in the bit string represents the 
		-- lowest subband in the BWP. (see 38.214, section 5.2.1.4)
		-- FFS: Size of the bitmap. Introduce a CHOICE with different bitmap lengths depening on number of subbands in carrier/BWP?
		csi-ReportingBand						BIT STRING (SIZE (ffsValue))
	},
	-- Time domain measurement restriction for the channel (signal) measurements. 
	-- Corresponds to L1 parameter 'MeasRestrictionConfig-time-channel' (see 38.214, section 5.2.1.1)
	timeRestrictionForChannelMeasurements				ENUMERATED {configured, notConfigured},
	-- Time domain measurement restriction for interference measurements. 
	-- Corresponds to L1 parameter 'MeasRestrictionConfig-time-interference' (see 38.214, section 5.2.1.1)
	timeRestrictionForInterferenceMeasurements			ENUMERATED {configured, notConfigured},
	-- Codebook configuration for Type-1 or Type-II including codebook subset restriction
	codebookConfig								CodebookConfig,
	-- Maximum number of CQIs per CSI report (cf. 1 for 1-CW, 2 for 2-CW)	
	nrofCQIsPerReport							ENUMERATED {n1, n2},
	-- Turning on/off group beam based reporting (see 38.214, section 5.2.1.4)	
	groupBasedBeamReporting						CHOICE {
		enabled										SEQUENCE {
			-- Number of beams to report for group based beam reporting (see 38.214, section REF)
			nrofBeamsToReport						ENUMERATED {ffsTypeAndValue}
		},
		disabled 								SEQUENCE {
			-- The number (N) of measured RS resources to be reported per report setting in a non-group-based report. 
			-- N <= N_max, where N_max is either 2 or 4 depending on UE capability. 
			-- FFS: The signaling mechanism for the gNB to select a subset of N beams for the UE to measure and report. 
			-- FFS: Note: this parameter may not be needed for certain resource and/or report settings
			-- FFS_ASN1: Change groupBasedBeamReporting into a CHOICE and include this field into the “no” option?
			-- (see 38.214, section FFS_Section)
			-- When the field is absent the UE applies the value 1
			nrofReportedRS							ENUMERATED {n1, n2, n3, n4}					OPTIONAL	-- Need S
		}
	},

	-- Which CQI table to use for CQI calculation. Corresponds to L1 parameter 'CQI-table' (see 38.214, section 5.2.2.1)
	cqi-Table								ENUMERATED {table1, table2, spare2, spare1}			OPTIONAL,
	-- Indicates one out of two possible BWP-dependent values for the subband size as indicated in 38.214 table 5.2.1.4-2
	-- Corresponds to L1 parameter 'SubbandSize' (see 38.214, section 5.2.1.4)
	subbandSize								ENUMERATED {value1, value2},
	-- BLER target that the UE shall be assume in its CQI calculation.
	-- Corresponds to L1 parameter 'BLER-Target' (see 38.214, section 5.2.2.1)
	-- FFS_Values (now filled with spares)
	bler-Target								ENUMERATED {zerodot1, spare3, space2, spare1}		OPTIONAL,
	-- Port indication for RI/CQI calculation. For each  CSI-RS resource in the linked ResourceConfig for channel measurement, 
	-- a port indication for each rank R, indicating which R ports to use. Applicable only for non-PMI feedback.
	-- Corresponds to L1 parameter 'Non-PMI-PortIndication' (see 38.214, section FFS_Section)
	non-PMI-PortIndication					FFS_Value											OPTIONAL,	
	-- Which DL BWP the CSI-ReportConfig is associated with. (see 38.214, section FFS_Section)
	-- FFS_CHECK: Should it be possible to link a report to several BWPs? If not, shouldn’t the report configuration be in the BWP?
	-- FFS_CHECK: Should it be possible to link a report to the initial BWP? If so, which ID does that have?
	bandwidthPartId							BandwidthPartId										OPTIONAL
}

PUCCH-CSI-Resource ::= 				CHOICE {
	uplinkBandwidthPartId				BWP-Id,
	-- PUCCH resource for the assocaited uplink BWP. Only PUCCH-Resource of format 2, 3 and 4 is supported.
	pucch-Resource						PUCCH-Resource
}

-- TAG-CSI-REPORTCONFIG-STOP
-- ASN1STOP




1
R2-1802148
