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1. Introduction

In RAN4#92bis, direct SCell activation requirements were not discussed due to time limit. The following issues were captured in the WF [1] for further study based on companies’ inputs.

	· For Direct Scell activation, companies are encouraged to provide input and views on following delay requirements:
· For NR, based on the agreement in RAN4#92:
· RAN4 to discuss T2 and T3 definitions:
· T2:
· Tuncertainty + ra-ResponseWindow
· The delay for obtaining a valid TA command for the target PCell
· The time to acquire TA in PCell which depends on RA response window (10ms or less) and time from PRACH transmission to start of window as specified in TS 38.213 clause 8.2
· T3:
· N1 + 0.5 ms
· The delay for applying the received TA for uplink transmission in the target PCell, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213
· The delay for applying the received TA in the target PCell as specified in TS 38.213 clause 4.2
· Input also on following aspects,
· Input on whether to replace Tinterupt_window to adapt it to NR requirements
· Provide input on the values for TRRC_processing, T1, Tactivation_time, Tinterrupt, TCSI_report


In addition, RAN2 has sent an LS [2] regarding the direct SCell activation at RRC Resume, which requires feedback from RAN4.
In this paper we will provide further analysis on the RRM requirements for direct SCell activation.
2. Discussion
2.1. Direct SCell activation SCell addition
In LTE, the requirements for direct SCell activation at SCell addition is defined in section 7.7.18 of 36.133. The delay requirement comprise the time needed for following steps:
· RRC processing of the SCell addition message (TRRC_Process)

· Report of RRC Reconfiguration Complete (T1)

· Cell activation (Ttime_direct) including RF re-tuning, AGC, tracking and CQI loop convergence and CSI reporting, as well as cell search in unknown case

In RAN4#92, it is agreed that Ttime_direct is adapted to Tactivation_time + TCSI_report in NR, as the UE is required to complete the corresponding actions in Tactivation_time + TCSI_report in NR.

TRRC_Process and T1 are defined as follows in LTE requirements, 

	TRRC_Process: It is the RRC procedure delay defined in section 11.2 of TS 36.331 [2]
T1: Delay from subframe n+ TRRC_Process until the transmission of RRCConnectionReconfigurationComplete message


We think these definitions can be directly re-used in NR.

Another parameters that is used in the LTE requirements, though not visible in the basic Ndirect, is Tinterupt_window. The parameter is used when defining delay requirement for direct activation of multiple SCell, and also in defining the allowed interruption location. In LTE it is 5ms for FDD and 7ms for TDD. 

The allowed interruption location in LTE is defined such that the interruption shall not occur 

· For normal activation, before n+5 and not after n+9 (FDD) or n+11 (TDD)
· For direct activation, before n+TRRC_Process +T1 and not after n+TRRC_Process +T1 + Tinterupt_window (5ms for FDD and 7ms for TDD)
For NR, we already have the interruption location for normal SCell activation in section 8.3.2 of 38.133, 

	The interruption on PSCell or any activated SCell in SCG for EN-DC mode specified in clause 8.2 shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms + TSMTC_MAX + TSMTC_duration ].

The interruption  on PCell or any activated SCell in MCG for NR standalone mode specified in clause 8.2 shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms + TSMTC_MAX + TSMTC_duration].


Similarly, the interruption location for direct SCell activation should be defined such that the interruption shall not occur before n+TRRC_Process +T1 and not after n+TRRC_Process +T1 + 3ms + TSMTC_MAX + TSMTC_duration, and Tinterupt_window is 4ms + TSMTC_MAX + TSMTC_duration. 
Proposal 1: For direct SCell activation at SCell addition, 
· TRRC_Process is the RRC procedure delay defined in section 12 of TS 38.331
· T1 is the delay from subframe n+ TRRC_Process until the transmission of RRCConnectionReconfigurationComplete message
Proposal 2: For direct SCell activation at SCell addition, interruption shall occur
· not before n+TRRC_Process +T1 and 
· not after n+TRRC_Process +T1 + 3ms + TSMTC_MAX + TSMTC_duration,
and Tinterupt_window is 4ms + TSMTC_MAX + TSMTC_duration.
2.2. Direct SCell activation at HO
In LTE, the requirements for direct SCell activation at HO is defined in section 7.7.19 of 36.133. The delay requirement comprise the time needed for following steps:

· RRC processing of the HO command (TRRC_Process)

· HO (Tinterrupt)

· Obtain valid TA for UL transmission on PCell (T2)

· Apply the TA command (T3)

· Cell activation (Ttime_direct) including RF re-tuning, AGC, tracking and CQI loop convergence and CSI reporting, as well as cell search in unknown case

In RAN4#92, it is agreed that Ttime_direct is adapted to Tactivation_time + TCSI_report in NR, as the UE is required to complete the corresponding actions in Tactivation_time + TCSI_report in NR.

TRRC_Process, Tinterrupt, T2 and T3 are defined as follows in LTE requirements, 

	TRRC_Process =20ms which is the RRC procedure delay defined for SCell addition in section 11.2 of TS 36.331 [2],

Tinterrupt is the interruption time as defined in subclause 5.1.2.1.2.
T2 is the delay for obtaining a valid TA command for the target PCell from the target PCell and the scheduling grant for sending valid CSI report in the target PCell. T2 is up to [13] subframes.
T3 is the delay for applying the received TA for upling transmission in the target PCell, and greater than or equal to 6 subframes.


We think the definitions for TRRC_Process and Tinterrupt can be directly re-used in NR.
T2 is time for UE to obtain TA command for PCell by receiving RAR. It is up to 13ms in LTE, because in LTE the RAR window starts 3ms after the PRACH and the length is up to 10ms. However, in NR the RAR window starts “at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set”, while the Type1-PDCCH CSS set is configured by ra-SearchSpace in PDCCH-ConfigCommon, which means where the RAR window starts is up to network configuration and is not fixed. It is thus not easy define the maximum value for T2.
T3 is time for UE to apply the TA command received in RAR. In LTE the TA application delay for normal TA command is 6ms, and in NR the requirement is defined in 7.3.2.1 of 38.133. Following the same definition in LTE, T3 should be greater than or equal to the requirement defined in 7.3.2.1.

The interruption location and Tinterupt_window can be defined same as in section 2.1.

Proposal 3: For direct SCell activation at HO, 

· TRRC_Process is the RRC procedure delay defined in section 12 of TS 38.331
· Tinterrupt is the interruption time as defined in subclause 6.1.1.
· T2 is the delay for obtaining a valid TA command for the target PCell.
· T3 is the delay for applying the received TA for upling transmission in the target PCell, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
Proposal 4: For direct SCell activation at HO, interruption shall occur
· not before TRRC_process + Tinterrupt + T2 + T3 and 
· not after TRRC_process + Tinterrupt + T2 + T3 + 3ms + TSMTC_MAX + TSMTC_duration,
and Tinterupt_window is 4ms + TSMTC_MAX + TSMTC_duration.
2.3. Direct SCell activation at RRC Resume

As mentioned in [2] RAN2 has agreed to introduce direct SCell activation at RRC Resume pending on RAN4 confirmation.

	Direct SCell activation (setting the SCell state to activated or deactivated) in resume message is supported, if R4 can confirm that there are no blocking issues from their point of view

As background, RAN2 had agreed that the NR INACTIVE UE can report measurement results as early as RRC resume complete message, which is later than RRC resume message. So, network may configure SCell state to activated or deactivated in RRC resume message before the UE sends early measurement results. 

Question:  Does RAN4 see blocking issues for allowing direct SCell activation in RRC resume before the UE sends early measurement results?   


In our understanding, the question from RAN2 is whether direct SCell activation can be performed blindly, i.e. before the UE sends early measurement results. In our view, this is possible and actually the RAN4 requirements for unknown SCell has already considered such cases. 
The requirements for unknown SCell activation include the time for UE to perform cell search and AGC, and in FR2 case the time for UE to find the best Tx-Rx beam pair and to report the Tx beam information to network. Even the UE has not measured the target SCell before receiving the a RRC Resume message (which configures the SCell to be in activated state), it should still be able to activate the SCell within the specified delay, provided that the side conditions for the requirements are met.
The exact delay requirement should be very similar to direct SCell activation at SCell addition, i.e. after receiving the RRC Resume message, UE will process the message within TRRC_Process, feedback RRC Resume Complete message and then start the activities for SCell activation. 
Proposal 5: Reply to RAN2 that there is no blocking issue for direct SCell activation at RRC Resume, and the activation timeline for unknown SCell activation can be followed.
Proposal 6: The delay for direct SCell activation at RRC Resume is 

Ndirect = TRRC_processing + T1 + Tactivation_time + TCSI_report
where T1 is the delay from subframe n+ TRRC_Process until the transmission of RRCResumeComplete message.
3. Conclusions

In this paper we provided our views on RRM requirements for direct SCell activation in NR.
Proposal 1: For direct SCell activation at SCell addition, 

· TRRC_Process is the RRC procedure delay defined in section 12 of TS 38.331
· T1 is the delay from subframe n+ TRRC_Process until the transmission of RRCConnectionReconfigurationComplete message
Proposal 2: For direct SCell activation at SCell addition, interruption shall occur
· not before n+TRRC_Process +T1 and 
· not after n+TRRC_Process +T1 + 3ms + TSMTC_MAX + TSMTC_duration,
and Tinterupt_window is 4ms + TSMTC_MAX + TSMTC_duration.
Proposal 3: For direct SCell activation at HO, 

· TRRC_Process is the RRC procedure delay defined in section 12 of TS 38.331
· Tinterrupt is the interruption time as defined in subclause 6.1.1.
· T2 is the delay for obtaining a valid TA command for the target PCell.
· T3 is the delay for applying the received TA for upling transmission in the target PCell, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
Proposal 4: For direct SCell activation at HO, interruption shall occur
· not before TRRC_process + Tinterrupt + T2 + T3 and 
· not after TRRC_process + Tinterrupt + T2 + T3 + 3ms + TSMTC_MAX + TSMTC_duration,
and Tinterupt_window is 4ms + TSMTC_MAX + TSMTC_duration.
Proposal 5: Reply to RAN2 that there is no blocking issue for direct SCell activation at RRC Resume, and the activation timeline for unknown SCell activation can be followed.

Proposal 6: The delay for direct SCell activation at RRC Resume is 

Ndirect = TRRC_processing + T1 + Tactivation_time + TCSI_report
where T1 is the delay from subframe n+ TRRC_Process until the transmission of RRCResumeComplete message.
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