Page 8
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #101			                              R1-2003957
e-Meeting, May 25th – June 5th, 2020
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]
Source: 	CMCC
[bookmark: Title]Title:	Remaining issues on power saving signal/channel
Agenda item:	7.2.7.1
[bookmark: DocumentFor]Document for:	Discussion & Decision
1. [bookmark: _Toc120549591][bookmark: _GoBack]Introduction
In this contribution, some remaining issues about minimum time gap value and the multiple monitoring occasions of PDCCH-based power saving signal/channel will be discussed.
2. Minimum time gap value
In RAN1 #100bis e-meeting, the working assumption about minimum time gap value was as the following.
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



We support the current minimum time gap values and confirm the working assumption.
Proposal 1. Support to confirm the 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


3. Multiple monitoring occasions
In this section, the UE behaviour of detecting multiple monitoring occasions of DCI format 2_6 will be discussed.
In RAN1 #98bis meeting, the multiple monitoring occasions was agreed as the following,
Agreements:
The following working assumption is confirmed:
•	More than one monitoring occasion can be configured within a slot or multiple slots before the DRX ON
In RAN1 #100bis e-meeting, the consistent DCI content of multiple monitoring occasions was agreed as the following,
Agreements:
UE does not expect to receive different Wake-up indications for the UE or different dormancy indications for the UE from the DCI formats 2_6 for the next DRX cycle.
From the above two agreements, gNB can configure multiple monitoring occasions for DCI format 2_6 and the DCI contents in multiple DCI formats 2_6 are also consistent. It is up to gNB’s implementation to select one or more PDCCH monitoring occasions to transmit DCI formats 2_6, but UE does not know the actual transmission occasions which makes UE cannot perform joint decoding based on the multiple monitoring occasions, and UE can only perform independent decoding in the multiple monitoring occasions.
Therefore, three cases of actual DCI formats 2_6 transmissions and UE behaviours are analysed as the following. We assume three monitoring occasions of DCI format 2_6 are configured for UE after the PS_offset and before the minimum time gap and all these monitoring occasions are valid.
Case 1. Only one DCI format 2_6 are transmitted in one monitoring occasion
The first case is that gNB only selects one monitoring occasion to transmit DCI format 2_6, the multiple PDCCH monitoring occasions are used to reserve some scheduling flexibility for gNB, e.g., to avoid collision between DCI format 2_6 and other signals. In this case, UE cannot assume the combination of multiple DCI formats 2_6. It is similar to normal scheduling PDCCH detection behaviour for UE.
Case 2. DCI formats 2_6 are transmitted in all monitoring occasions
The second case is that gNB transmits three DCI formats 2_6 in all configured monitoring occasions. UE can combine three DCI formats 2_6 due to the consistent DCI content and the assumption that DCI formats 2_6 are always transmitted in all PDCCH monitoring occasions. It is similar to SI-RNTI PDCCH detection behaviour for UE.
Case 3. More than one DCI formats 2_6 are transmitted in some monitoring occasions
The third case is that gNB selects two monitoring occasions to transmit DCI formats 2_6. However, UE cannot combine the multiple DCI formats 2_6 in this case, because UE doesn't know the actual transmitted occasions of DCI format 2_6, if UE combines the signals in all three monitoring occasions, additional noise will be included and degrade the detection performance. Therefore, although gNB can repeat DCI formats 2_6 in multiple monitoring occasions, UE cannot combine multiple DCIs if the actual number of transmitted DCIs is smaller than number of configured monitoring occasions. In this case, UE may successfully decode the DCI in the first monitoring occasion or in the other occasions, and gNB does not know in which occasion UE successfully decode the DCI, which means it will not provide detection performance gain for gNB to transmit two DCI formats 2_6 in three monitoring occasions compared with case 1. Another issue in this case is that, if DCI format 2_6 indicates SCell dormancy/non-dormancy BWP switching, gNB needs to reserve a time period which equals to the length of BWP switching time after UE detects the DCI to avoid scheduling the UE. However, since gNB does not know in which occasion UE successfully decode the DCI, this may cause misalignment between gNB and UE and gNB may avoid scheduling the UE for a longer time than the required BWP switching time. Compared with these three cases, case 3 does not have any advantages than case 1 and case 2. If network wants to reserve some flexibility to transmit DCI format 2_6, only needs to transmit one DCI. If network wants to increase the DCI format 2_6 detection performance, the DCI formats 2_6 should be transmitted in all monitoring occasions.
Therefore, DCI format 2_6 should be transmitted in only one monitoring occasion or all monitoring occasions.
Proposal 2. DCI format 2_6 should be transmitted in only one monitoring occasion or all monitoring occasions.
4. Conclusions
In this contribution, some remaining issues about PDCCH-based power saving signal/channel are discussed, and the following proposals are made.
Proposal 1. Support to confirm the 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


Proposal 2. DCI format 2_6 should be transmitted in only one monitoring occasion or all monitoring occasions.
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