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1 Introduction

The PSCell activation time was under discussion since last few RAN4 meetings, when both synchronized and unsynchronized operation was considered [2]. We have provided our views on this issue in [3] in RAN4#72. Following conclusions were made in RAN4#72bis [4]: 
--------------------
Agreements:
· pSCell activation time for unsynchronized case
· pSCell activation time for unsynchronized case
· Option1 (Intel, Huawei, HiSilicon, MTK): 30ms
· Option2 (Ericsson, CATT, NN, Nokia, Qualcomm): 80ms
· SFN acquisition
· Option2: 50ms 

· Pcell RACH uncertainty

Up to [20]ms in case the PSCell activation is interrupted by a random access towards PCell, otherwise set to 0.
Note: We could revisit this value after RAN1 have conclusion.
· Total pScell configuration/activation time

	Delay Items
	Subframe level sync (up to 33us)
	Subframe level async (up to 500us)

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

	RRC Procedure
	15
	15
	15
	15

	pSCell activation time 
	20ms
	30ms
	20ms
	[TBD]ms

	SFN acquisition
	50
	50
	50
	50

	Pcell RACH uncertainty
	
	
	
	

	PScell RACH uncertainty
	30
	30
	30
	30

	Total delay
	
	
	
	


--------------------

As seen from previous agreement, PSCell activation time for unknown PSCell in unsynchronized scenario has remained FFS. In this contribution we investigate the PSCell activation time for unknown PSCell in unsynchronized scenario. 
2 Analysis

In unsynchronized operation and known cell some time may be needed for AGC, AFC and fine-tuning of cell timing since the cell may have been detected using a measurement bandwidth of 1.4MHz which potentially constitutes only a fraction of the PSCell DL system bandwidth. Upon having fine-tuned to the PSCell, CQI has to be calculated. The same activation procedure as in CA legacy can be used, leading to a 20ms delay (24ms in legacy CA and removing 4ms MAC processing delay). 
In case the PSCell is unknown, for unsynchronized operation the UE will have to search for it in similar fashion as for blind handover. Legacy requirement for cell detection for blind handover allows the UE to take 80ms. Cell search is generally carried out over 1.4MHz bandwidth, meaning that after having detected the cell AGC, AFC and fine-tuning of the cell timing has to be carried out. Further, CQI has to be estimated. 
It is also important to note that CA in RRH scenario where PCell and SCell are non-co-located and DC are different kind of deployment scenarios. For example in RRH case (i.e. PCell and SCell in eNB and RRH respectively) the PCell has better knowledge about UE radio conditions with respect to the potential SCell to be configured/activated by the UE. But in DC the PCell and PSCell are in different eNodeBs, which may also have larger overlapping areas. Therefore PCell which configures the PSCell may not have good knowledge about UE situation with respect to PSCell. Hence it is reasonable to stick to the same detection time as assumed for unknown cells in other than CA, i.e., 80ms.     

Once the cell has been detected the UE can use the same activation procedure as for CA legacy can be used, resulting in 80+20ms (where 4ms have been deducted since no MAC processing delay needs to be taken into account)
The proposal is shown below with other parameters in Table 1.
Table 1: PSCell activation time with prioritized random access towards PCell

	Scenario
	TRRC_proc_delay
	Tcell_detection
	TSFN_acq
	TRA_PCell
	TRA_PSCell
	Total time

	Synchronized
	 eq \o\ac(○;5)PSCell known
	15 ms


	20 ms
	50 ms
	20 ms
	20 ms
	125 ms

	
	 eq \o\ac(○;6)PSCell unknown
	
	30 ms
	
	
	
	135 ms

	Unsynchronized
	 eq \o\ac(○;7)PSCell known
	
	20 ms
	
	
	
	125 ms

	
	 eq \o\ac(○;8)PSCell unknown
	
	80+20 ms
	
	
	
	205 ms


So, our proposal is accept Option-2 as mentioned in the minute of DC adhoc in RAN4#72bis [4]. 

3 Conclusions

We have analysed the PSCell activation time for both synchronized and unsynchronized DC operation, and propose the following:

Proposal: The PSCell activation time for unknown PSCell in unsynchronized scenario should be taken as 80ms.
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