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Introduction
During the Melbourne meeting the discussions related to the euCA WI continued. Some progress was made during the discussions and in this paper, we continue the detailed discussion related to direct SCell activation procedure and expected UE delay requirements. 

Discussion
Direct SCell activation is in principle a very simple and straight forward improvement to the existing SCell activation which so far is assumed always performed using a MAC command. I.e. first the network needs to configure the SCell. A newly configured SCell is always deactivated and therefore the SCell needs to be activated which requires an additional separate MAC command.
Direct SCell configuration is enabling configuration of an SCell in activated state. I.e. such directly activated SCell does not need a separate MAC command to be activated once configured. I.e. after the SCell has been configured using the RRC reconfiguration procedure the SCell is activated.
A couple of details are still open related to the detailed signalling and delays which we discuss next.

2.1.1	Reference point ‘n’
Current activation delay requirements are based on the reference point ‘n’, which is when the UE receives the MAC command containing the SCell activation command. For a direct activated SCell such MAC command will not be received and as such a new reference point for the activation delay requirement is needed. 
Different proposals were made in last meeting. Based on the discussion in last meeting there was almost an agreement that the reference point ‘n’ would be when the RRC reconfiguration message is received at UE side – i.e. use a similar definition as when UE receives e.g. handover command. I.e. ‘n’ is the end of the last TTI containing the RRC command when UE is configured with direct activated SCell.
[bookmark: _Hlk514104549] ‘n’ is the end of the last TTI containing the RRC configuration when UE is configured with direct activated SCell.

2.1.2	Activation delay for known SCell
Assuming now that ‘n’ is defined as the UE receives the RRC configuration including the Direct activated SCell configuration, next is then to define the total activation delay.
The total delay will have to include following components:
· RRC processing delay
· SCell RF re-tuning
· SCell activation time
RRC processing delay is already defined in RAN2 specification as 20ms for an RRC reconfiguration command. This delay should be seen as the maximum allowed UE RRC processing time and it is assumed that it is very likely that shorter processing times can be expected.
As such we see the direct activated SCell configuration similar as a PSCell configuration excluding the need for UL transmissions in the PSCell. The PSCell is also configured in activated state – i.e. no need for MAC activation command.
Because of this the PSCell activation delay is defined slightly different than the SCell activation. The reason for this is two-fold: 
· The actual UE RRC processing time is not known, i.e. it may be much shorter than the maximum allowed 20ms.
· There is no need for network to transmit MAC activation command.
To enable faster UEs the benefit of faster processing the PSCell delay is no defined relative to MAC activation command reception – ‘n’ – but instead refers to when the actual PSCell configuration is received. UEs that can process the RRC reconfiguration faster gets the benefit is being able to activate the PCell early.
This is the same situation as we have for the Direct SCell activation. 
Direct activated SCell activation delay is procedure wise same as PSCell activation delay.

Looking at the PSCell activation delay, RAN4 requirements states:
Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell no later than in subframe n+ Tconfig_ PSCell:
Where:
Tconfig_PSCell = 20ms + Tactivation_time + 50ms + TPCell_ DU + TPSCell_ DU
Tactivation_time is the PSCell activation delay. If the PSCell is known, then Tactivation_time is 20ms.
Excluding the UL transmissions part (currently looking only at non-PUCCH SCell) this requirement would become as follow for direct activated SCell:
Upon receiving Direct SCell addition in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+ Tconfig_ Direct_SCell:
Where:
Tconfig_Direct_SCell = 20ms + Tactivation_time 
Tactivation_time is the SCell activation delay. If the SCell is known, then Tactivation_time is 20ms.
I.e. it should be possible to a large extent to re-use the existing SCell activation requirements – accounting the lack of the MAC activation command. 
It should be noticed that RAN2 has already agreed that for a direct activated SCell, the PUCCH configuration change on the PCell (where the CSI report will be transmitted) will be valid from n+20ms when RRC configuration is transmitted in n. I.e. UE should or cannot start CSI transmission on PCell prior to this. Based on this, we propose to use above definition as base for defining the Direct Activated SCell activation delay as outlined above.
Direct Activated SCell activation delay is defined as n+ Tconfig_ Direct_SCell where:
Tconfig_Direct_SCell = 20ms + Tactivation_time 
Tactivation_time is the SCell activation delay. If the SCell is known, then Tactivation_time is 20ms.

[bookmark: _Hlk512950803]2.1.3	Interrupts requirements at direct SCell Activation
Based on the discussion above we propose to use same interruptions requirements for Direct activated SCell configuration as is already defined for PSCell addition in section 7.14.2:
The PCell interruption specified in section 7.12 is allowed only during the RRC reconfiguration procedure [2].
I.e. as soon as the UE has processed the RRC reconfiguration it is allowed to retune the SCell RF potentially cause interruption. Using this approach will of course mean that the precise interruption time is now necessarily known to network. However, this will enable faster UE to benefit from the faster processing, activating the SCell RF enabling earlier transmission of valid CSI report.
The Direct Activated SCell interruption specified in section 7.xx is allowed only during the RRC reconfiguration procedure [2].

2.1.4	Additional open aspects 
In addition to the very basic requirements discussed in the former sections, RAN4 additionally need to discuss and decide following topics:
· Activation delay for unknown cell is 10ms longer than that of known cell
· FFS: UE capability on the number of Scells that can be directly activated in one RRC message
· Activation delays for PUCCH SCell (same TAG and different TAG)
Regarding the first bullet, we propose to re-use current assumptions and allow for 10ms additional delay under the same conditions for an unknown Direct Activated SCell.
Activation delay for an unknown Direct Activated SCell is allowed up to 10ms longer than a known Direct Activated SCell.
Regarding the second bullet we expect that this would follow the UE CA capability directly. I.e. a UE capable of 3CC CA will also be capable of handling 3 directly activated SCells.
UE shall be able to handle amount of Direct activated SCells according to the UEs CA capability.
As the WI does not exclude PUCCH SCells being directly activated RAN4 will also need to define requirements for PUCCH SCells. As discussed in Melbourne there will be two different scenarios to consider:
· PUCCH SCell in same TAG as PCell
· PUCCH SCell in different TAG as PCell
For both of these scenarios we believe they can be addressed in a similar way as is done previously in RAN4. I.e. for the PUCCH SCell in same TAG as PCell will refer to the basic Direct Activated SCell activation time (as proposed above in proposal 2). 
For the PUCCH SCell in different TAG than the PCell will refer to the basic Direct Activated SCell activation plus an additional delay due to acquiring UL timing. I.e. similar as defined in section 7.7.7:
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 upling transmission. T3 is 6 subframes.
The actual requirement could be captured in own section including a definition of the activation delay, referring to already defined delays in section 7.7.7.
Define requirements for Direct Activated PUCCH SCell.

Conclusion
In this paper, we continue the detailed discussion related to direct SCell activation procedure and expected UE delay requirements. Based on the discussion we propose:
1. ‘n’ is the end of the last TTI containing the RRC configuration when UE is configured with direct activated SCell.
1. Direct Activated SCell activation delay is defined as n+ Tconfig_ Direct_SCell where:
Tconfig_Direct_SCell = 20ms + Tactivation_time 
Tactivation_time is the SCell activation delay. If the SCell is known, then Tactivation_time is 20ms.
The Direct Activated SCell interruption specified in section 7.xx is allowed only during the RRC reconfiguration procedure [2].
Activation delay for an unknown Direct Activated SCell is allowed up to 10ms longer than a known Direct Activated SCell.
UE shall be able to handle amount of Direct activated SCells according to the UEs CA capability.
Define requirements for Direct Activated PUCCH SCell.
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