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1 
Introduction
In the last RAN2 meetings further agreements in euCA WID was achieved [1], in which one of important question below about timing requirements for SCell direct activation when HO in euCA need RAN4’s confirmation. 

	ACTION: 

RAN2 also notes that on the direct activation/hibernation of SCells during HO, RAN2 assumes that the same timing (i.e. n+20) and requirements as for RRC reconfiguration would apply for configuring SCells in activated/dormant state during HO. RAN2 would request RAN4 to confirm whether this is correct assumption and if not, to provide the timing to be used in this case.


Therefore in this contribution we provided the considerations on the timing requirements on SCell direct activation during HO in euCA. And the corresponding LS reply for the following questions was also given in other accompany contributions [2].

2 Discussion  
As agreed in RAN2[1], UE can activated SCell by receiving RRCConnectionReconfiguration IE directly. And accordingly the timing requirements with such approach were discussed in RAN4 and agreements were achieved in [3]. Therefore a straight-forward approach for euCA SCell direct activation when HO is to initiate SCell activation after successful HO and random access as shown in Figure 1. The message exchanged and time spent on the necessary processing is given in Figure 1. 
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Figure 1. Option 1 for euCA SCell direct activation with HO
Particularly, as in this sequential handover and SCell direct activation procedure, the source cell decides to initiate the handover based on measurement reports transmitted by the UE, conditional on the network configured measurements objects and triggering criteria. The source cell prepares the target cell for handover by sending the handover request message. Depending on the local conditions, the target cell can decide to either confirm or deny the handover request. This decision is communicated to the source cell in the handover request response message. From UE requirements themselves, if UE can start to count the overall SCell activation delay from the receiving of HO command, the total activation delay can be mainly determined by: 

i. Handover delay: include HO command processing time (“THORRC_process “) and HO interruption time(Tinterrupt_HO)[4]. And regarding to the target cell is known or unknown, Tsearch in Tinterrupt_HO can be 0 or 80ms respectively. 
ii. Random access delay  (“TUL_RACH “): time to acquire the fine timing with the target eNB (PSCell)
iii. Direct SCell configuration and activation delay in euCA (“Tconfig_Direct_SCell  = 20ms + Tactivation_time”): Tactivation_time  is SCell direct activation delay w/o HO which is TBD in RAN4[3] 

However, the total activation delay can include the part ii) and part iii) only if starting from SCell configuration RRC message. Under such definition the same timing (i.e. n+20) and requirements as for RRC reconfiguration would apply for configuring SCells in activated/dormant state during HO. 
Observation 1: For euCA direct SCell activation with HO, the total activation delay is up to the definition of starting point. 

In our view, the delay starting from HO command is better to reflect overall mobility performance of euCA SCell activation with HO.
Proposal 1: The delay for euCA direct SCell activation with HO can start from UE HO command processing.
As shown in Figure 1, with this approach for euCA direct SCell activation with HO UE needs to decode “RRCConnectionReconfiguation” twice (for HO command in Step 4 and SCell configuration in Step 6). This is not efficient alternative in terms of UE processing time. Hence RRC message for SCell configuration can be in advance of HO procedure and combine with HO command to save UE processing time in Figure 2. As a result the total delay from HO command can be reduced.
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Figure 2. Option 2 for euCA SCell direct activation with HO
Observation 2: The delay of Scell activation in euCA with HO starting from HO command can be reduced if SCell configuration is handled with HO command in a same RRCConnectionReconfiguraiton IE.

Moreover, it is noted that the handover procedure may be further delayed due to performing cell search during blind HO (e.g. 80ms[4]). That is more optimizations on this procedure is necessary and possible. For example, if there is idle mode measurement on the target cell in euCA, the target PScell to be HO can be assumed as known certainly. Tinterrupt_HO can be reduced significantly. As a result, the delay from HO to SCell activation can be shorten.
Observation 3: For known cell the delay of Scell activation in euCA with HO starting from HO command is can be shorter [10+80]ms than that of unknown cell.
Hereby we summarized the total Scell activation delay staring from HO command in the table below.
	
	Opt1: legacy HO + euCA direct activation by RRC
	Opt2 with unknown cll: euCA direct activation by RRC
	Opt2 with known cll: euCA direct activation by RRC

	THORRC_process
	15ms
	15ms
	15ms

	Tinterrupt_HO  = Tsearch + TIU + 20 ms (Note 1)
	130ms 
	130ms
	50ms

	TUL_RACH
	15ms
	15ms
	15ms

	Tconfig_Direct_SCell  (Note2)
	20ms + X ms
	X ms
	X-10 ms

	Total delay 
	180+X ms
	160+X ms
	70+X ms

	Note:

1. TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.
2. Tconfig_Direct_SCell = 20ms + Tactivation_time, Tactivation_time is the SCell activation delay w/o HO (“X”) which is TBD[5]


Observation 4: In case of euCA direct SCell activation with HO, the total delay starting from HO command can be significantly various depending on the mobility procedures which is not clearly stated in [1].
In summary, in our view whether the timing and requirements on SCell direct activation in euCA agreed in RAN4[4] (i.e. n+20) can be applied to SCell activation in euCA with HO is up to :

· The starting point of SCell activation delay
· The exact procedure of euCA SCell direct activation with HO. 

Therefore currently the replay for RAN2 LS [1] can be:
Proposal 2: In order to check the exact timing for euCA SCell direct activation with HO, more clarification from RAN2 on the agreements or working assumption for this procedure is needed. 
3 Conclusion
In this contribution, the overview of RRM requirements impacts in euCA is provided and the following observations and proposals can be drawn: 
Observation 1: For euCA direct SCell activation with HO, the total activation delay is up to the definition of starting point. 

Proposal 1: The delay for euCA direct SCell activation with HO can start from UE HO command processing.
Observation 2: The delay of Scell activation in euCA with HO starting from HO command can be reduced if SCell configuration is handled with HO command in a same RRCConnectionReconfiguraiton IE.

Observation 3: For known cell the delay of Scell activation in euCA with HO starting from HO command is can be shorter [10+80]ms than that of unknown cell.
Observation 4: In case of euCA direct SCell activation with HO, the total delay starting from HO command can be significantly various depending on the mobility procedures which is not clearly stated in [1].
Proposal 2: In order to check the exact timing for euCA SCell direct activation with HO, more clarification from RAN2 on the agreements or working assumption for this procedure is needed. 
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