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Introduction
In RAN1 101e, the following issue was discussed but no consensus was reached.

	· UE PDCCH monitoring of other RNTIs in combination with PS-RNTI outside Active Time




In this contribution, we present our views on the combinations of RNTIs that UE may monitor outside active time.
Discussion on combinations of RNTIs monitored outside active time
Since RAR window can be independent of active time, UE may potentially monitor RAR addressed to C-RNTI outside active time. However, in 38.202, RAR addressed to C-RNTI is not captured in the combination of RNTIs 
monitored outside active time. Hence, we suggest to update the list to include this case. 
Proposal 1: Update Table of Downlink "Reception Type" combinations in 38.202 as follows:
	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+B+C0+[D0 or D1]) [and/or] N) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + [L0 + L1 + M]) or ((A+B+C0+[D0]) [and/or] 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 [for receiving multi-DCI-based multi-TRP/multi-panel transmissions]. 
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.






Some companies proposed that after detecting RAR addressed to C-RNTI, UE would continue to monitor other PDCCH candidates in the recovery search space. This premise is based on the following bold text in section 6 in 38.213.

	Section 6, 38.213

***Other texts omitted***

For the PCell or the PSCell, the UE can be provided, by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Clause 8.1. For PRACH transmission in slot n and according to antenna port quasi colocation parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index qnew provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot n + 4 within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index qnew until the UE receives by higher layers an activation for a TCI state or any of the parameters tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or tci-StatesPDCCHToAddList and/or tci-StatesPDCCH-ToReleaseList.

***Other texts omitted *** 



Note that this behaviour was adopted in Rel-15 when the concept of outside active time was not conceived. UE continuing to monitor PDCCH after detecting RAR addressed to C-RNTI even if the UE is in outside active time would essentially mean BFR would wake up the UE. This behaviour is neither agreed nor desirable at least in terms of power saving. This seems to blur the operation between outside and inside active time in terms of PDCCH monitoring behaviour. In our view, it only makes sense if UE would continue to monitor the PDCCH during active time, i.e., UE would not monitor PDCCH candidates in the recovery search space after detecting RAR addressed to C-RNTI until active time starts. We have the following proposal to make the specification more clear by including “during active time” as condition for monitoring the following PDCCH candidates.

Proposal 2: After detecting RAR addressed to C-RNTI in recovery search space outside active time, UE continues to monitor PDCCH candidates in the recover search space only after active time starts. 

Proposal 3. Update Section 6 of 38.213 as follows.

	Section 6, 38.213

***Other texts omitted***

For the PCell or the PSCell, the UE can be provided, by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Clause 8.1. For PRACH transmission in slot n and according to antenna port quasi colocation parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index qnew provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot n + 4 within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index qnew until the UE receives by higher layers an activation for a TCI state or any of the parameters tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId during active time until the UE receives a MAC CE activation command for a TCI state or tci-StatesPDCCHToAddList and/or tci-StatesPDCCH-ToReleaseList.

***Other texts omitted *** 





Conclusions
In summary, we have following list of proposals:
Proposal 1: Update  the Table of Downlink "Reception Type" combinations in 38.202 as follows:
	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+B+C0+[D0 or D1]) [and/or] N) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + [L0 + L1 + M]) or ((A+B+C0+[D0]) [and/or] 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 [for receiving multi-DCI-based multi-TRP/multi-panel transmissions]. 
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.






Proposal 2: After detecting RAR addressed to C-RNTI in recovery search space outside active time, UE continues to monitor PDCCH candidates in the recover search space only after active time starts. 

Proposal 3. Update Section 6 of 38.213 as follows.

	Section 6, 38.213

[bookmark: _GoBack]***Other texts omitted***

For the PCell or the PSCell, the UE can be provided, by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Clause 8.1. For PRACH transmission in slot n and according to antenna port quasi colocation parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index qnew provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot n + 4 within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index qnew until the UE receives by higher layers an activation for a TCI state or any of the parameters tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId during active time until the UE receives a MAC CE activation command for a TCI state or tci-StatesPDCCHToAddList and/or tci-StatesPDCCH-ToReleaseList.

***Other texts omitted *** 
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   UE PDCCH monitoring  of   other RNTI s   in combination with PS - RNTI outside Active Time    

  In this contribution, we present our views on  the combinations of RNTIs that UE may monitor outside active  time.   2   Discussion on combinations of RNTIs monitored outside  active time   Since RAR window can be independent of active time, UE may potentially monito r RAR addressed to C - RNTI  outside active time. However, in 38.202, RAR addressed to C - RNTI is not captured in the combination of RNTIs    monitored outside active time. Hence, we suggest to update the list to include this case.    Proposal 1: Update Table of  Downlink "Reception Type" combinations in 38.202 as follows:  

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+B+C0+[D0   or D1 ]) [and/or] N)    (A + (D0 or (m1* D1+m2*D2))   + E + F0 + n*F1  + G + H   + J0 + J1 + J2 + K + O + [L0 + L1 +  M] ) or  ((A+B+C0+[D0]) [and/or] 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 comm ands, pre - emption indication and  dynamic SFI monitoring.   Note 4:   The values of m2  =  0 and n =  0 in the supported com binations 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 [for receiving multi - DCI - based multi - TRP/multi - panel transmissions].     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.  

 

 

