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1. Introduction
In RAN1 #100 e-meeting [1], the following agreements were made in the three email discussion threads of SCell dormancy:
[100e-NR-LTE_NR_DC_CA_enh-ScellDormancy-01] – Ravi (Ericsson)
Agreements:
· Adopt TP1 in R1-2001419
· Adopt TP2 and TP3 in R1-2001419 with below note 
· Note: the set of TPs may not yet fully capture the support of HARQ-ACK feedback with Case 2 Scell dormancy indication in TYPE2 HARQ-ACK CB 
· Adopt TP4 in R1-2001419

[100e-NR-LTE_NR_DC_CA_enh-ScellDormancy-02] – Ravi (Ericsson)
Agreements:
· When UE is configured with CIF, ‘DCI format 0-1/1-1 on primary cell with CIF≠0’ is not used for Case 1 Scell dormancy indication. 
· Case 2 dormancy indication using DCI format 1-1 is not supported for the case when DCI CRC is scrambled by CS-RNTI

Conclusion:
· Regarding the potential TP for the ‘SCell dormancy indication’ field description in 38.212 for DCI 0-1/1-1: 
· No spec update is necessary
The following proposal is for further discussion till next meeting:
· When UE is configured with CIF, ‘DCI format 1-1 on primary cell with CIF≠0’ is not used for Case 2 Scell dormancy indication

[100e-NR-LTE_NR_DC_CA_enh-ScellDormancy-03] – Ravi (Ericsson)
RAN1 chair proposed conclusion (posted on Feb. 29th):
· There is no consensus in supporting dormancy indication using DCI format 0-2/1-2 for both case 1 and case 2 in Rel-16.
Based on the agreements made in RAN1 100 e-meeting, we further discuss the remaining issues on SCell dormancy like behavior in this contribution.
1. [bookmark: _Ref498564494][bookmark: _Hlk521582650]
2. 
2. [bookmark: PP16]Dormancy indication for DCI 1_2 and 0_2
In RAN1 100 e-meeting, some companies raise two major concerns on dormancy indication using DCI format 0-2/1-2 for both case 1 and case 2. One of them is DCI formats 0_2/1_2 are used for scheduling URLLC, where power saving is not a main issue. Another one is that DCI format 0_2/1_2 should have limited payload size for reliability. However, it should be clarified that DCI  0_2/1_2 is not a specific DCI only for URLLC, but a “superset” of DCI that supports almost everything in R15 except of CBG and 2xTB. Besides, it may be the only DCI format configured for a UE in some cases. Therefore, it is desirable to support dormancy indication. It is noted that supporting dormancy indication for DCI 0_2/1_2 has little or even no RRC impact. 
For Case 1, DCI 0_2/1_2 can be padded with up to N bits to support dormancy indication directly. However, for Case 2, as shown in Table 1, RV, HARQ process number, Antenna port(s), DMRS sequence initialization fields can be zero. The minimum available bits for dormancy indication are 6, which are much less than 15 bits. Hence, the additional N padding bits for Case 1 are necessary and should be re-purposed for Case 2 PDCCH of DCI 1_2. 
Table 1 The re-purposed field for Case 2 dormancy indication in DCI 1_1 and 1_2
	DCI 1-1 
	DCI 1-2

	MCS (5 bits)
	MCS (5 bits)

	NDI (1 bit)
	NDI (1 bit)

	RV (2 bits)
	RV (0,1,2 bit)

	HARQ process number (4 bits)
	HARQ process number (0,1,2,3,4 bit)

	Antenna port(s) (at least 4)   4-6 bits
	Antenna port(s) (0 or 4/5/6 bits)

	DMRS sequence initialization: (0 or 1 bit)
	DMRS sequence initialization: (0 or 1 bit)

	Additional N bits of Case 1 dormancy indication (0-5 bit)
	Additional N bits of Case 1 dormancy indication (0-5 bit) 

	
	TPC command scheduled PUCCH (2 bits)

	
	SRS request (0, 2, 3 bit)



Moreover, in some cases for Case 2 dormancy indication depending on the configuration, even re-purposing the additional N bits of Case 1, the total number of re-purposed bits may be less than the number of configured SCell. Hence, to guarantee the enough dormancy indication bits, the SRS request field and TPC command scheduled PUCCH field can be further re-purposed in DCI 1_2 for Case 2 dormancy indication. Although some of the re-purposed fields in DCI 1_2 for dormancy indication can be configured to 0 bit, the probability that all of them are zeroed and that 15 SCells are activated at the same time is very small. Hence, this method is feasible.
[bookmark: _Ref37323014]Proposal 1: Support Case 1 dormancy indication in DCI format 0_2/1_2, and Case 2 dormancy indication in DCI format 1_2.
[bookmark: _Ref37323122]Proposal 2: To support Case 2 dormancy indication in DCI format 1_2:
· The additional N bits for Case 1 dormancy indication should be re-purposed. 
· TPC command scheduled PUCCH field and SRS request field can be further re-purposed.
<See related Appendix TP1>
3. Dormancy Indication outside Active Time
[bookmark: _Hlk37162179]3.1. Determination of dormancy behavior when Wake-up indication bit is ‘0’
[bookmark: _Hlk37433983]In previous meetings, wake-up indication and SCell dormancy indication have been agreed to be included in DCP (DCI format 2_6 with CRC scrambled by PS-RNTI). However, it is weird if wake-up indication bit is ‘0’ and SCell groups are indicated to a non-dormancy BWP, since UE will not perform PDCCH monitoring and CSI reporting if UE cannot enter DRX active time. Therefore, this combination can be considered as error case.
[bookmark: _Ref37435059][bookmark: PP8]Proposal 3: UE is not expected to be indicated a non-dormancy BWP when wake-up indication bit is ‘0’.
 <See related Appendix TP2>
[bookmark: OLE_LINK74][bookmark: OLE_LINK75]3.2. Determination of dormancy behavior when missing detection of DCP
UE dormancy behavior needs to be further clarified when UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 and
· UE does not detect DCI format 2_6, or,
· UE is not required to monitor PDCCH for detection of DCI format 2_6 (due to SFI indication, uplink grant and so on) for all corresponding PDCCH monitoring occasions outside Active Time prior to a next DRX cycle, or,
· UE does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next DRX cycle.
[bookmark: _Hlk37162725]Network cannot be aware of the miss-detection of DCP without any feedback message. The reasonable UE dormancy behavior on miss-detection of DCP is not do any BWP switching to avoid the misunderstanding between network and UE to the current active DL BWP. 
[bookmark: _Ref37323190][bookmark: _Ref37435074][bookmark: _Hlk37430674][bookmark: OLE_LINK78]Proposal 4: All SCell groups continue on their current active DL BWP respectively when missing detection of DCP. 
<See related Appendix TP3>
3.3. UE behavior of CSI measurement and UL transmission when SCell enters dormant BWP during DRX OFF
It is not clear about UE behavior of CSI measurement and UL transmission when SCell enters dormant BWP during DRX OFF as shown in Table 2. For the benefits of power saving, we suggest the desirable SCell behavior is not perform CSI measurements or reporting and stop all UL transmissions when it enters dormant BWP during DRX OFF.
Table 2 UE behavior of CSI measurements and UL transmission in DRX OFF and dormancy like behavior
	
	CSI measurements
	UL transmission

	DRX OFF
	If RRC parameter PS-Periodic_CSI_TransmitOrNot does not be configured, UE will not do CSI measurement and report CSI during the time duration indicated by drx-onDurationTimer outside DRX active time. 
	[bookmark: _GoBack]UE can still transmit RACH, SR, configured grant, which will not be affected by DRX configuration.

	Switching into dormant BWP
	According to agreements in RAN2#109 e-meeting, when SCell switches to dormancy BWP, it still need to perform periodic or semi-persistent CSI measurements on dormancy SCell with the corresponding report transmitted on sPCell or non-dormancy SCell.
	SRS transmission will not be supported and	UE should stop all the UL behavior in case the DL BWP is switched to dormant BWP, i.e. stop any UL transmission, suspend any configured uplink grant Type 1, clear any configured uplink grant of configured grant Type 2 in the dormancy SCell.


[bookmark: _Ref37436459]Proposal 5: Clarify UE behavior of CSI measurement and UL transmission when SCell enters dormant BWP during DRX OFF.
4. Conclusion
In this contribution, we focus on the remaining issues on Scell dormancy like behavior and have the following proposals:
Proposal 1: Support Case 1 dormancy indication in DCI format 0_2/1_2, and Case 2 dormancy indication in DCI format 1_2.
Proposal 2: To support Case 2 dormancy indication in DCI format 1_2:
· The additional N bits for Case 1 dormancy indication should be re-purposed. 
· TPC command scheduled PUCCH field and SRS request field can be further re-purposed.
Proposal 3: UE is not expected to be indicated a non-dormancy BWP when wake-up indication bit is ‘0’.
Proposal 4: All SCell groups continue on their current active DL BWP respectively when missing detection of DCP.
Proposal 5: Clarify UE behavior of CSI measurement and UL transmission when SCell enters dormant BWP during DRX OFF.
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[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758]7.3.1.1.3	Format 0_2
<Unchanged parts omitted>
-	Invalid symbol pattern indicator – 0 bit if higher layer parameter InvalidSymbolPatternIndicator-ForDCIFormat0_2 is not configured; otherwise 1 bit as defined in Clause 6.1.2.1 in [6, TS 38.214].
-	SCell dormancy indication – 0 bit if higher layer parameter Scell-groups-for-dormancy-within-active-time is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to higher layer parameter Scell-groups-for-dormancy-within-active-time, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter Scell-groups-for-dormancy-within-active-time, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
A UE does not expect that the bit width of a field in DCI format 0_2 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. If the bit width of a field in the DCI format 0_2 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_2 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. 
<Unchanged parts omitted>
[bookmark: _Toc29326613][bookmark: _Toc29327763]7.3.1.2.3	Format 1_2
<Unchanged parts omitted>
-	Priority indicator – 0 bit if higher layer parameter PriorityIndicator-ForDCIFormat1_2 is not configured; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213].
-	SCell dormancy indication – 0 bit if higher layer parameter Scell-groups-for-dormancy-within-active-time is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to higher layer parameter Scell-groups-for-dormancy-within-active-time, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter Scell-groups-for-dormancy-within-active-time, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
If all bits of frequency domain resource assignment are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1, this field is reserved and the following fields among the fields above are used for SCell dormancy indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 
-	Antenna port(s) 
[-	DMRS sequence initialization]
-	SCell dormancy indication
-	TPC command scheduled PUCCH 
-	SRS request 
If DCI formats 1_2 are monitored in multiple search spaces associated with multiple CORESETs in a BWP for scheduling the same serving cell, zeros shall be appended until the payload size of the DCI formats 1_2 monitored in the multiple search spaces equal to the maximum payload size of the DCI format 1_2 monitored in the multiple search spaces.
<Unchanged parts omitted>
----------------------------------------- end of Draft TP1 of 212-----------------------------------------

------------------------------------------ Start of Draft TP 1 of 213 -------------------------------------
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<Unchanged parts omitted>
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 0_1, 0_2 and DCI format 1_1, 1_2 and if one or both of DCI format 0_1, 0_2 and DCI format 1_1, 1_2 include a XYZ field, 
-	the XYZ field is a bitmap with size equal to a number of groups of configured SCells, provided by Scell-groups-for-dormancy-within-active-time, 
-	each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured SCells
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for each activated SCell in the corresponding group of configured SCells
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
-	the UE considers the DCI format 1_1 as indicating an active DL BWP provided by dormant-BWP or by first-non-dormant-BWP-ID-for-DCI-inside-active-time for each activated SCell and interprets the sequence of fields of, for transport block 1 
-	Modulation and coding scheme
-	New data indicator
-	Redundancy version
and of
-	HARQ process number
-	Antenna port(s)
-	DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for a corresponding activated SCell 
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for a corresponding activated SCell, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
-	the UE considers the DCI format 1_2 as indicating an active DL BWP provided by dormant-BWP or by first-non-dormant-BWP-ID-for-DCI-inside-active-time for each activated SCell and interprets the sequence of fields of, for transport block 1 
-	Modulation and coding scheme
-	New data indicator
-	Redundancy version
and of
-	HARQ process number
-	Antenna port(s)
-	DMRS sequence initialization
-    SCell dormancy indication
-	   TPC command scheduled PUCCH 
-	   SRS request 
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for a corresponding activated SCell 
[bookmark: _Hlk37434201]-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for a corresponding activated SCell, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
If an active DL BWP provided by dormant-BWP for a UE on an activated SCell is not a default DL BWP for the UE on the activated SCell, as described in Clause 12, the BWP inactivity timer is not used for transitioning from the active DL BWP provided by dormant-BWP to the default DL BWP on the activated SCell.
<Unchanged parts omitted>
[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291]----------------------------------------- end of Draft TP1 of 213-----------------------------------------
[bookmark: _Ref37263484]Appendix TP2
------------------------------------------ Start of Draft TP 2 of 213 -------------------------------------
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<Unchanged parts omitted>
If an active DL BWP provided by dormant-BWP for a UE on an activated SCell is not a default DL BWP for the UE on the activated SCell, as described in Clause 12, the BWP inactivity timer is not used for transitioning from the active DL BWP provided by dormant-BWP to the default DL BWP on the activated SCell.
UE does not expect to detect DCI format 2_6 with a value of wake-up indication bit is '0', and any bit in the bitmap with value ‘1’ indicates 
-	an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for a corresponding activated SCell, if the current active DL BWP is not the dormant DL BWP.
A UE is expected to provide HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy after  symbols from the last symbol of a PDCCH providing the DCI format 1_1. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the DCI format 1_1,  for ,  for , and  for ; otherwise,  for ,  for ,  for , and  for , where  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1_1 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1_1.
----------------------------------------- end of Draft TP2 of 213-----------------------------------------
Appendix TP3
------------------------------------------ Start of Draft TP 3 of 213 -------------------------------------
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<Unchanged parts omitted>
The UE does not monitor PDCCH for detecting DCI format 2_6 during Active Time [11, TS 38.321].
If a UE reports for an active DL BWP a requirement of X slots prior to the beginning of a slot where the UE would start the drx-onDurationTimer, the UE is not required to monitor PDCCH for detection of DCI format 2_6 during the X slots, where X corresponds to the requirement of the SCS of the active DL BWP.
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 in the active DL BWP of the PCell or of the SpCell and the UE does not detect DCI format 2_6
-	if the UE is provided ps-WakeupOrNot, the UE is indicated by ps-WakeupOrNot whether the UE may not start or whether the UE shall start the drx-onDurationTimer for the next DRX cycle
-	if the UE is not provided ps-WakeupOrNot, the UE may not start Active Time indicated by drx-onDurationTimer for the next DRX cycle
if a SCell dormancy indication field is configured in DCI format 2_6, each activated SCell in the SCell group(s) continue on its current active DL BWP.
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 2_6 in the active DL BWP of the PCell or of the SpCell and the UE 
-	is not required to monitor PDCCH for detection of DCI format 2_6, as described in Clauses 10, 11.1, 12, and in Clause 5.7 of [14, TS 38.321] for all corresponding PDCCH monitoring occasions outside Active Time prior to a next DRX cycle, or 
-	does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next DRX cycle
the UE shall start the drx-onDurationTimer for the next DRX cycle and if a SCell dormancy indication field is configured in DCI format 2_6, each activated SCell in the SCell group(s) continue on its current active DL BWP.
<Unchanged parts omitted>
----------------------------------------- end of Draft TP3 of 213-----------------------------------------
