Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 #102-e

R1-2005519 
e-Meeting, August 17th – 28th, 2020

Source: 
ZTE

Title:
Remaining issues on Rel-16 power saving
Agenda Item:
7.2.7 
Document for:
Discussion/Decision
1 Introduction

In the last meeting, the conclusion on the issue regarding the collision of WUS (denoted as DCP in RAN2’s spec) and RAR was reached as follows [1]:
	Conclusion in RAN1:
· There is no consensus on whether the specification change is needed to support the RAR addressed by all RNTI’s prioritizing over DCP in all scenarios 

The latest draft reply LS to RAN2 is approved. Final LS in R1-2004994.


Moreover, RAN2 made the following agreement to modify the description of the collision between WUS and other operations [2].  

	Agreement in RAN2:
Send LS to kindly ask RAN1 to remove “, and in Clause 5.7 of [14, TS 38.321]” in TS 38.213 


Therefore, the remaining issues on Rel-16 power saving are discussed in this contribution.  
2 Remaining issues
 Downlink reception types
It is described in TS 38.202 [3] that for a UE configured with WUS monitor occasions in PCell or PSCell, the possible combination of physical channels that can be received simultaneously outside DRX Active Time is as follows:

((A+B+C0+ [D0]) [and/or] N),

where A denotes PBCH, B is PDCCH with CRC scrambled by SI-RNTI and the scheduled PDSCH, C0 is PDCCH with CRC scrambled by P-RNTI, D0 represents the PDCCH with CRC scrambled by RA-RNTI, TC-RNTI and MsgB-RNTI and the scheduled PDSCH, and N represents the PDCCH with CRC scrambled by PS-RNTI . 

Note that UE’s behavior of monitoring PDCCH during random access and beam failure recovery procedure is not constrained by DRX operation. Hence, the corresponding behavior should be incorporated in the combination of reception type outside DRX Active Time.
According to the above analysis, the TP on the downlink reception in TS 38.202 is proposed as follows.  

Proposal 1: The TP on the downlink reception in TS 38.202 is shown as follows:

	----------------------------------------------- Start of TP of TS 38.202 --------------------------------------------------------

6.2
Downlink

*** Unchanged text is omitted ***
Table 6.2-2: Downlink "Reception Type" combinations
Supported Combinations 

Comment

PCell

PSCell

SCell

1. RRC_IDLE

A + (B and/or C1 and/or D0) + F0
Note 1

2. RRC_INACTIVE

A + (B and/or C1 and/or D0) + F0
Note 1

3. RRC_CONNECTED

(A + C0 + (B and/or (D0 or (m1*D1+m2*D2))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + [L0 + L1 + M]) or ((A+C0+(B and/or (D0 or (m1*D1+m2*D2)))+F0+N)  
(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + [L0 + L1 + M]) or ((A+(D0 or (m1*D1+m2*D2))+F0+ N) 
m1*D1 + m2*D2 + E + n*F1 + G + H 

+ J0 + J1 + J2 + K + O + [L0 + L1 + M]
Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8
Note 1:
UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.

Note 2:
For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.

Note 3:
Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.

Note 4:
The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 

Note 5:
Support of monitoring PDCCH with SL-RNTI, SLCS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 

Note 6:
The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 

Note 7:
In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.

Note 8:
The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
----------------------------------------------- End of TP of TS 38.202 --------------------------------------------------------



 TP on the collision between WUS and other operations
Regarding the collision between WUS and other operations in highlight in TS 38.213[4] and TS 38.321[5], it can be observed that specification in TS 38.213 and TS 38.321 are redundant.  
	TS 38.213

10.3
PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells

……
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 [11, TS 38.321] for all corresponding PDCCH monitoring occasions outside Active Time prior to a next long DRX cycle, or 

-
does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next long DRX cycle

the physical layer of the UE reports a value of 1 for the Wake-up indication bit to higher layers for the next long DRX cycle.



	TS 38.321

5.7
Discontinuous Reception (DRX)

……
1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3:

3>
if DCP indication associated with the current DRX Cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or

3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX Cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or within BWP switching interruption length, or during a measurement gap; or

3>
if ps-Wakeup is configured with value true and DCP indication associated with the current DRX Cycle has not been received from lower layers:

4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.


To simplify the specification, the following TP on TS 38.213 is proposed.
Proposal 2: Adopt the following TP on TS 38.213.
	----------------------------------------------- Start of TP of TS 38.213 --------------------------------------------------------
10.3
PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells

*** Unchanged text is 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 and 12 for all corresponding PDCCH monitoring occasions outside Active Time prior to a next long DRX cycle, or 

-
does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next long DRX cycle

the physical layer of the UE reports a value of 1 for the Wake-up indication bit to higher layers for the next long DRX cycle.

----------------------------------------------- End of TP of TS 38.213 --------------------------------------------------------



3 Conclusion

In this contribution, the proposals for the remaining issues on WUS PDCCH are as follows:
Proposal 1: The TP on the downlink reception in TS 38.202 is shown as follows:

	----------------------------------------------- Start of TP of TS 38.202 --------------------------------------------------------

6.2
Downlink

*** Unchanged text is omitted ***
Table 6.2-2: Downlink "Reception Type" combinations
Supported Combinations 

Comment

PCell

PSCell

SCell

1. RRC_IDLE

A + (B and/or C1 and/or D0) + F0
Note 1

2. RRC_INACTIVE

A + (B and/or C1 and/or D0) + F0
Note 1

3. RRC_CONNECTED

(A + C0 + (B and/or (D0 or (m1*D1+m2*D2))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + [L0 + L1 + M]) or ((A+C0+(B and/or (D0 or (m1*D1+m2*D2)))+F0+N)  
(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + [L0 + L1 + M]) or ((A+(D0 or (m1*D1+m2*D2))+F0+ N) 
m1*D1 + m2*D2 + E + n*F1 + G + H 

+ J0 + J1 + J2 + K + O + [L0 + L1 + M]
Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8
Note 1:
UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.

Note 2:
For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.

Note 3:
Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.

Note 4:
The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 

Note 5:
Support of monitoring PDCCH with SL-RNTI, SLCS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 

Note 6:
The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 

Note 7:
In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.

Note 8:
The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
----------------------------------------------- End of TP of TS 38.202 --------------------------------------------------------



Proposal 2: Adopt the following TP on TS 38.213.
	----------------------------------------------- Start of TP of TS 38.213 --------------------------------------------------------
10.3
PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells

*** Unchanged text is 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 and 12 for all corresponding PDCCH monitoring occasions outside Active Time prior to a next long DRX cycle, or 

-
does not have any PDCCH monitoring occasions for detection of DCI format 2_6 outside Active Time of a next long DRX cycle

the physical layer of the UE reports a value of 1 for the Wake-up indication bit to higher layers for the next long DRX cycle.

----------------------------------------------- End of TP of TS 38.213 --------------------------------------------------------
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Appendix
Table A.1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	A
	PBCH
	N/A
	BCH
	

	B
	PDCCH+PDSCH
	SI-RNTI
	DL-SCH
	Note 1

	C0
	PDCCH
	P-RNTI
	N/A
	Note 1, Note 2

	C1
	PDCCH+PDSCH
	P-RNTI
	PCH
	Note 1

	D0
	PDCCH+PDSCH
	RA-RNTI or Temporary C-RNTI or  MsgB-RNTI
	DL-SCH
	Note 3

	D1
	PDCCH+PDSCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	D2
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	E
	PDCCH
	C-RNTI
	N/A
	Note 4

	F0
	PDCCH
	Temporary C-RNTI
	UL-SCH
	Note 3

	F1
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	UL-SCH
	

	G
	PDCCH
	SFI-RNTI 
	N/A
	

	H
	PDCCH
	INT-RNTI 
	N/A
	

	J0
	PDCCH
	TPC-PUSCH-RNTI
	N/A
	

	J1
	PDCCH
	TPC-PUCCH-RNTI
	N/A
	

	J2
	PDCCH
	TPC-SRS-RNTI
	N/A
	

	K
	PDCCH
	SP-CSI-RNTI
	N/A
	

	L0
	PDCCH
	SL-RNTI
	SL-SCH
	

	L1
	PDCCH
	SLCS-RNTI
	SL-SCH
	

	M
	PDCCH
	SL Semi-Persistent Scheduling V-RNTI
	SL-SCH
	Note 5

	N
	PDCCH
	PS-RNTI
	N/A
	

	O
	PDCCH
	AI-RNTI
	N/A
	

	Note 1:
These are received from PCell only.

Note 2:
In some cases UE is only required to monitor the short message within the DCI for P-RNTI.

Note 3:
These are received from PCell or PSCell.

Note 4:
This corresponds to PDCCH-ordered PRACH. 

Note 5:
This corresponds to PDCCH scheduling LTE PC5.
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