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1 Introduction
This paper provides our views on Rel-16 remaining issues on SCell dormancy behavior. Detailed proposals are described in the following sections.
2 HARQ-ACK for case 2 dormancy indication
In RAN1 #99 [1], we have the following agreement:

Agreements:

· For Type 2 codebook, ACK is transmitted by the UE in response to detection of Case 2 PDCCH with SCell dormancy indication

· For type 1 codebook, no HARQ response is supported in response to detection of Case 2 PDCCH with SCell dormancy indication
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In RAN1 #100e, for HARQ-ACK for case 2 dormancy indication with Type 2 codebook, HARQ-ACK mechanism for SPS release was chosen instead of the HARQ-ACK mechanism for PDSCH. Then, the following TP in [2, R1-2001419] to additionally describe the HARQ-ACK for case 2 dormancy indication with Type 2 codebook in 38.213 10.3 is endorsed while leaving the specific N value to be further determined:
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However, the case 2 dormancy indication DCI is different from the SPS release DCI that the case 2 dormancy indication DCI would trigger SCells BWPs switch (in or out of dormant BWP). According to TS 38.133 [3], BWP switch would cause interruption to other active serving cells as:

 Table 8.2.1.2.7-1: interruption length X
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	NR Slot length (ms)
	Interruption length X (slotsNote 1)

	
	
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	Note1:
If the BWP switch involves changing of SCS, the interruption due to BWP switch is determined by the smaller SCS between the SCS before BWP switch and the SCS after the BWP switch. 


Table 8.2.1.2.7-2: Parameters which cause interruption other than SCS

	Parameters
	Comment

	locationAndBandwidth
	From TS 38.331 [2]

	nrofSRS-Ports
	

	Editor’s note: More parameters can be added if identified 


It is noted that the starting time of interruption is allowed within the BWP switching delay TBWPswitchDelay as defined in 38.133 clause 8.6.2. 
Besides, there could be cases where the UE RF for PCell and SCell are shared, and UE RF retuning based on non-dormancy/dormancy transition will cause PCell interruption. For LTE, in 36.133 [4] 7.8.2.17, it is defined that interruption on PCell is allowed when performing periodic CQI measurement on SCell. The reason is that the RF chain may be turned on to perform the CQI measurement and turned off to go to deep sleep again during SCell dormancy.

	(36.133) 7.8.2.17          Interruptions during CQI measurement on dormant SCell 
For a UE capable of supporting dormantSCellState [2] and configured with one or more number of dormant SCell(s), an interruption on PCell or any activated SCell(s) due to the periodic CQI measurements of the dormant SCell(s) is allowed with up to 0.5% probability of missed ACK/NACK.


Observation 1: For LTE, interruption on PCell is allowed when performing periodic CQI measurement on a dormant state SCell. This is due to the reason that the RF chain may be turned on to perform the CQI measurement and turned off to go to deep sleep again during SCell dormancy.
To avoid a PCell HARQ ACK response falling inside the interruption caused by SCells BWP, switch, we have the following proposal:
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Proposal 1: To avoid the PCell HARQ-ACK response for case 2 dormancy indication falling inside the interruption caused by SCells BWP switch, adopt the following TP to 38.213 10.3:
3 HARQ-ACK for case 1 dormancy indication
For Case 1 SCell dormancy indication, it’s a scheduling DCI using format 0_1/1_1 to trigger SCells BWPs switch (in or out of dormant BWP) in a group based manner. Up to 5 additional bits in  DCI using format 0_1/1_1 can be configured and one bit corresponds to indication of one SCells group. 
Since DCI formats 0_1/1_1 are UL/DL scheduling DCIs, they would trigger UL/DL data transmission in the PCell. To avoid the PCell UL/DL data transmission for case 1 dormancy indication DCI falling inside the interruption caused by SCells BWP switch, the corresponding PUSCH/PDSCH should be scheduled after TBWPswitchDelay + X slots from the slot containing the last symbol of a Case 1 dormancy indication DCI providing the SCell dormancy, where TBWPswitchDelay and X are the BWP switching delay and interruption length defined in 38.133.
Proposal 2: To avoid the PCell UL/DL data transmission for case 1 dormancy indication DCI using format 0_1/1_1 falling inside the interruption caused by SCells BWP switch, specify in spec that the corresponding PUSCH/PDSCH should be scheduled after TBWPswitchDelay + X slots from the slot containing the last symbol of a Case 1 dormancy indication DCI providing the SCell dormancy, where TBWPswitchDelay and X are the BWP switching delay and interruption length defined in 38.133.
4 Summary 

In this contribution, we focus on the discussions for the Rel-16 remaining issues on SCell dormancy behavior and have the following observation and proposals:
Observation 1: For LTE, interruption on PCell is allowed when performing periodic CQI measurement on a dormant state SCell. This is due to the reason that the RF chain may be turned on to perform the CQI measurement and turned off to go to deep sleep again during SCell dormancy.
Proposal 1: To avoid the PCell HARQ-ACK response for case 2 dormancy indication falling inside the interruption caused by SCells BWP switch, adopt the following TP to 38.213 10.3:

·    A UE is expected to provide HARQ-ACK information in response to a DCI format 1-1 indicating SCell dormancy without scheduling PDSCH after TBWPswitchDelay + X slots N symbols from the slot containing the last symbol of a PDCCH providing the SCell dormancy without scheduling PDSCH, where TBWPswitchDelay and X are the BWP switching delay and interruption length defined in 38.133.
Proposal 2: To avoid the PCell UL/DL data transmission for case 1 dormancy indication DCI using format 0_1/1_1 falling inside the interruption caused by SCells BWP switch, specify in spec that the corresponding PUSCH/PDSCH should be scheduled after TBWPswitchDelay + X slots from the slot containing the last symbol of a Case 1 dormancy indication DCI providing the SCell dormancy, where TBWPswitchDelay and X are the BWP switching delay and interruption length defined in 38.133.
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When UE receives a DCI indicating UE to switch its active BWP involving changes in any of the parameters listed in Table 8.2.1.2.7-2, the UE is allowed to cause interruption of up to X slot to other active serving cells if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in Table 8.2.1.2.7-2 and the UE is capable of per-FR gap, the UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range wherein the UE is performing BWP switching. X is defined in Table 8.2.1.2.7-1. The starting time of interruption is only allowed within the BWP switching delay TBWPswitchDelay as defined in clause 8.6.2. Interruptions are not allowed during BWP switch involving other parameter change.
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