[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 98                	R4-2101391
Electronic Meeting, Jan.25 - Feb.5, 2020 

Source:	Nokia, Nokia Shanghai Bell 
Title:	Discussion on the activation and deactivation delay requirements for PUCCH SCell
Agenda item:	11.4.2.3
Document for:	Discussion
Introduction
In RAN#89-e meeting, the Rel17 work item of Further RRM enhancement for NR and MR-DC was approved [1]. One of the objectives is to specify the RRM requirements for PUCCH SCell activation and deactivation.  In this paper we are discussing the general principles for defining the activation and deactivation delay requirements for PUCCH SCell.
           1. PUCCH SCell activation/deactivation [RAN4]
· Specify SCell Activation Delay Requirement for Deactivated PUCCH SCell (including valid TA and invalid TA)
· Specify SCell Activation Delay Requirement for Deactivated PUCCH SCell with Multiple SCells (including valid TA and invalid TA)
· Specify SCell Deactivation Delay Requirement for Activated PUCCH SCell
· Specify SCell Deactivation Delay Requirement for Activated PUCCH SCell with Multiple SCells.

Discussion
SCell activation delay for deactivated PUCCH SCell
In LTE, the SCell activation delay requirement for deactivated PUCCH SCell has been defined in 3GPP TS 36.133 section 7.7.6. According to it, the PUCCH SCell activation delay is defined on the condition if the UE has a valid TA or not. 
As cited below, if the UE has a valid TA for transmitting on the PUCCH SCell, the UE can transmit the valid CSI report and activate the SCell in the same way as activating a non-PUCCH SCell. The activation delay for activating the PUCCH SCell remains the same as the single SCell activation delay Tactivate_basic. In NR, the same principle can be applied i.e. if the UE has a valid TA for transmitting on the PUCCH SCell, the activation delay requirement is the same as the activation delay for activating a non-PUCCH SCell i.e. Tactivation_time as defined in TS 38.133 section 8.3.2. 
Proposal1: If the UE has a valid TA for transmitting on the PUCCH SCell in NR, the activation delay requirement is the same as the activation delay for activating a non-PUCCH SCell i.e. Tactivation_time as defined in TS 38.133 section 8.3.2.    
If the UE has a valid TA for transmitting on an SCell then the UE shall be able to transmit valid CSI report and apply actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic:
Where:
-	A TA is considered to be valid provided that the TimeAlignmentTimer [2] assocated with the TAG containing the PUCCH SCell is running.
-	Tactivate_basic is the SCell activation delay as defined in section 7.7.2.


If the UE does not have a valid TA for transmitting on the PUCCH SCell in LTE, the activation delay is discussed for the downlink and uplink actions separately. The downlink actions related to the SCell activation command can be performed no later than the single activation delay Tactivate_basic as they are not impacted by the uplink timing. But the uplink actions are possible only after the UE has acquired the TA and is able to transmit a valid CSI reporting. Thus the activation delay for uplink actions in PUCCH SCell is further extended by taking into account the random access procedure to acquire the TA and the time to apply the TA for uplink transmission i.e. T1+T2+T3. It is reasonable to follow the same principles in NR to define the activation delay for downlink and uplink actions separately if the UE does not have a valid TA. 
Proposal2: If the UE does not have a valid TA for transmitting on the PUCCH SCell in NR, the activation delay shall be defined for downlink and uplink actions separately.  
If the UE does not have a valid TA for transmitting on an SCell then the UE shall be capable to perform downlink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic and shall be capable to perform uplink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell and shall transmit valid CSI report for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell, where:
Tdelay_PUCCH SCell = Tactivate_basic + T1 + T2 + T3
Where:
-	T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to 25 subframes and the actual value of T1 shall depend upon the PRACH configuration used in the PUCCH SCell.
-	T2 is the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs. T2 is up to 13 subframes.
-	T3 is the delay for applying the received TA for uplink transmission. T3 is 6 subframes.


In NR, the SCell activation delay requirement is much more refined than in LTE. In particular, the time periods for HARQ (THARQ) and CSI reporting (TCSI_reporting) are separated from the time used for SCell activation (Tactivation_time). As the CSI reporting requires the valid UL TA, the downlink action should not be deferred by the CSI reporting and thus can be performed immediately after Tactivation_time. Therefore, if the UE does not have a valid TA for transmitting on an SCell, the UE shall be capable to perform downlink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot .
  Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot  , where:
	THARQ (in ms) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]
	Tactivation_time is the SCell activation delay in millisecond. 
TCSI_reporting is the delay (in ms) including uncertainty in acquiring the first available downlink CSI reference resource, UE processing time for CSI reporting and uncertainty in acquiring the first available CSI reporting resources as specified in TS 38.331 [2].

Proposal3: If the UE does not have a valid TA for transmitting on an SCell, the UE shall be capable to perform downlink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot .
For the uplink actions, the activation delay requirement is further extended because of the random access procedure to acquire the valid TA. In LTE, the additional delay i.e. T1+T2+T3 is added on top of the basic activation delay requirement for the single downlink SCell. The same approach can be adopted in NR as uplink actions can be performed only after completion of the RACH procedure. Hence the activation delay requirement for PUCCH SCell shall be defined considering the additional time period used for RACH and applying the TA, which is denoted by TRACH. The activation delay considering the uplink actions can be defined as: the UE shall be capable to transmit valid CSI report and apply uplink actions related to the activation command for the SCell being activated on the PUCCH SCell no later than in slot  , where TRACH is the delay to perform RACH procedure and apply the TA. 
Proposal4:  If the UE does not have a valid TA for transmitting on an SCell, the UE shall be capable to perform uplink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot  , where TRACH is the delay to perform RACH procedure and apply the TA.
SCell deactivation delay for activated PUCCH SCell
When deactivating the activated PUCCH SCell, we do not see any difference from deactivating a non-PUCCH SCell. Therefore, the SCell deactivation delay requirement can follow the SCell deactivation delay defined in 3GPP TS 38.133 section 8.3.3.
[bookmark: _GoBack]Proposal5: The SCell deactivation delay for activated PUCCH SCell is the same as the SCell deactivation delay defined in 3GPP TS 38.133 section 8.3.3.
Conclusion
This contribution discussed the SCell activation and deactivation delay requirement for PUCCH SCell based on the requirements defined in LTE. In our views, the same principles can be adopted in NR, and some adaptations are proposed to align with the SCell activation delay requirements in NR. The proposals are summarized as below:    
Proposal1: If the UE has a valid TA for transmitting on the PUCCH SCell in NR, the activation delay requirement is the same as the activation delay for activating a non-PUCCH SCell i.e. Tactivation_time as defined in TS 38.133 section 8.3.2.    
Proposal2: If the UE does not have a valid TA for transmitting on the PUCCH SCell in NR, the activation delay shall be defined for downlink and uplink actions separately.  
Proposal3: If the UE does not have a valid TA for transmitting on an SCell, the UE shall be capable to perform downlink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot .
Proposal4:  If the UE does not have a valid TA for transmitting on an SCell, the UE shall be capable to perform uplink actions related to the SCell activation command for the SCell being activated on the PUCCH SCell no later than in slot  , where TRACH is the delay to perform RACH procedure and apply the TA.
Proposal5: The SCell deactivation delay for activated PUCCH SCell is the same as the SCell deactivation delay defined in 3GPP TS 38.133 section 8.3.3.
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