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Introduction
In this contribution, we discuss the remaining issues regarding the PDCCH-based power saving signal, including
· The value range of UE capability report on minimum time gap
· DCI format 2_6 in DCI size budget
· Editorial changes
Value range of UE capability report on minimum time gap
In RAN1 #100b, the following working assumption was made for UE capability report on minimum time gap.

Working assumption:
1. The value of minimum time gap is decoupled with SCell dormancy indication.  
1. Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,
 
	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24



Minimum time gap is the number of slots between the end of the slot of last monitoring occasion of wake-up signal and the first slot of drx-onDurationTimer. From the UE side, it ensures the sufficient time for UE to recover from power saving state, e.g., lower clock/voltage, to data reception state, e.g., higher clock/voltage, when UE is indicated to wake up in the next DRX cycle. UE does not have to monitor monitoring occasions beyond its capability. From the network side, the value of minimum time gap should be set carefully to not increase the UE data latency a lot. It was agreed that the value is reported per SCS and selected from two possible values. In our opinion, Value 1 in working assumption is small to achieve low data latency, while Value 2 is large for better power saving. In addition, Value 2 can be used by the UE with reduced capability in the future. And it can also be used to accommodate to the BWP switch delay due to SCell dormancy/non-dormancy transition. Therefore, we propose to confirm the working assumption.

[bookmark: _Ref16770882][bookmark: _Ref24119247][bookmark: _Ref32251426][bookmark: _Ref32503608][bookmark: _Ref40351927]Proposal 1: Confirm the working assumption for minimum time gap in RAN1 #100b.
1. The value of minimum time gap is decoupled with SCell dormancy indication.  
1. Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,

	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24


DCI size budget
One remaining issue in RAN1 #100b is whether to exclude the DCI format 2_6 in DCI size budget calculation to avoid unnecessary DCI size alignment. According to NR specification – see below, UE does not have to monitor more than 4 DCI format size per serving cell. In addition, UE counts the size budget when configured. That is, the calculation is irrelevant to time, e.g., which slot or inside/outside active time. Section 10.1 in TS 38.213
A UE expects to monitor PDCCH candidates for up to 4 sizes of DCI formats that include up to 3 sizes of DCI formats with CRC scrambled by C-RNTI per serving cell. The UE counts a number of sizes for DCI formats per serving cell based on a number of configured PDCCH candidates in respective search space sets for the corresponding active DL BWP. 

In our view, DCI format 2_6 size is usually smaller than other DCI formats especially when SCell dormancy indicator does not exist. If it is not excluded in the calculation of DCI size budget, NW may need to configure a larger size with padding bits to meet the budget requirement at UE side. With this, it will degrade its link performance. On the other hand, excluding DCI format 2_6 in size budget calculation does not increase UE complexity on decoding PDCCH because the BD/CCE limit is not changed. So, taking both UE complexity on PDCCH decoding and DCI format 2_6 performance into consideration, we prefer not to count DCI format 2_6 in DCI size budget.

[bookmark: _Ref40351938]Observation 1: Excluding DCI format 2_6 size in DCI size budget does not increase UE complexity in PDCCH decoding. In addition, it is beneficial for its link performance because unnecessary DCI size alignment can be avoided. 

[bookmark: _Ref37174304][bookmark: _Ref37423375][bookmark: _Ref40351947]Proposal 2: DCI format 2_6 is not counted in the DCI size budget.
Editorial changes
For a DRX long cycle, UE shall wake up if there is no any PDCCH monitoring occasions for DCI format 2_6 detection prior to the cycle. But the “time” for not having any monitoring occasions in current specification (yellow part below) may cause confusion. As shown in Figure 1, which period, i.e., Period A or Period B, is the outside Active Time of DRX cycle N is not clear according to the specification.TS 38.213v16.1.0
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.
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[bookmark: _GoBack]Figure 1. Illustration of outside Active Time for DRX cycle N
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10.3 PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
------------------------------------ Start of text proposal -------------------------------------
<Unchanged parts are omitted>
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 prior toof a next DRX cycle
the UE shall start the drx-onDurationTimer for the next DRX cycle.

<Unchanged parts are omitted>
------------------------------------- End of text proposal --------------------------------------




Conclusions
In this work, we provide the views on the remaining issues on PDCCH-based power saving signal. The proposals are listed below. 

Proposal 1: Confirm the working assumption for minimum time gap in RAN1 #100b.
1. The value of minimum time gap is decoupled with SCell dormancy indication.  
1. Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,

	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24




Observation 1: Excluding DCI format 2_6 size in DCI size budget does not increase UE complexity in PDCCH decoding. In addition, it is beneficial for its link performance because unnecessary DCI size alignment can be avoided.

Proposal 2: DCI format 2_6 is not counted in the DCI size budget.

Proposal 3: Adopt the TP in TS 38.213 as follows.
10.3 PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
------------------------------------ Start of text proposal -------------------------------------
<Unchanged parts are omitted>
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 prior toof a next DRX cycle
the UE shall start the drx-onDurationTimer for the next DRX cycle.

<Unchanged parts are omitted>
------------------------------------- End of text proposal --------------------------------------
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