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1 
Introduction
In the last RAN4#72bis meeting, PSCell configuration/activation time requirements in TS36.133 [1] for Dual Connectivity were extensively discussed. And the following agreement on total PSCell configuration/activation time for DC was summarized in table 1 [2]. 

Table 1: PSCell configuration/activation time requirements for DC [2]
	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
	[20]
	[20]
	[20]
	[20]

	PScell RACH uncertainty
	30
	30
	30
	30

	Total delay
	
	
	
	

	Note: SFN acquisition is not needed if SFN offset is signalled by NW.


In this contribution, we will provide further considerations on the remained issues of PSCell configuration/activation time requirements including:
· PSCell activation time when PSCell is unknown in case of async DC;

· PCell RACH uncertainty

2 PSCell activation time when PSCell is unknown 
In last RAN4 meeting, it was agreed that “PSCell activation time” in Table 1 shall basically include the delay due to RF chain (e.g. AGC , AFC) turning on. Additionally, the PSCell cell acquisition time need to be counted in case of unsynchronized DC with unknown PSCell timing.  
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Figure 1.  PSCell activation when SeNB blind to UE in un-synchronized DC

Figure 1 illustrates the procedure of PSCell configuration/activation in DC [6]. When MeNB initiates the process to add SeNB and active PSCell of SeNB, the PCI of PSCell to be activated shall be signaled to UE explicitly by “RRCConnectionReconfiguation” message as shown below [3]. Otherwise it is impossible to indicate which cell in SCG should be activated as PSCell to UE. As results, it is only necessary to acquire PSCell timing but not PCI. 

-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {

….

PSCell-r12 ::=




SEQUENCE {


sCellIndex-r12





SCellIndex-r10,


cellIdentification-r12



SEQUENCE {



physCellId-r12





PhysCellId,



dl-CarrierFreq-r12




ARFCN-ValueEUTRA-r9


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonPSCell-r12

RadioResourceConfigCommonPSCell-r12
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedPSCell-r12
RadioResourceConfigDedicatedPSCell
OPTIONAL,
-- Cond SCellAdd2


...,

}

Figure 2.  RRCConnectionReconfiguation IE in DC

Furthermore, practically the cell identification in LTE includes three steps:
· PSS detection: to obtain the symbol/slot timing 

· SSS detection: to obtain frame timing, cell ID, CP length and TDD/FDD

· PBCH decoding: SFN, PCI and other SIBs

Because the subframe difference between PCell and PSCell is less than 0.5 subframe in case of asynchronous DC, when UE knows both symbol timing of PSCell and subframe timing of PCell, the subframe timing of PSCell can be obtained exactly even without SSS detection on PSCell. Meanwhile, since SFN timing offset can be provided by high layer, PBCH detection is either unnecessary for PSCell. Hence only PSS detection is used to obtain frame boundary timing for asynchronous DC. 
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Figure 3.  PSCell identification procedures in asynchronous DC

Observation 1:  For the cell identification with unknown PSCell in unsynchronized DC, the SSS detection and PBCH decoding can be skipped because PSCell PCI can be known by UE and the frame timing synchronization can be obtained without these two procedures. The total time delay for PScell timing synchronization shall much less than that of blind cell identification. 
Observation 2: In unsynchronized DC, PSCell activation time should be very similar as that of SCell blind activation in CA. Similarly the additional time for PSCell timing acquisition can be less than 10ms based on the assumption that the first attempt is successful [1]. 
Based on the observations above, we can propose:

Proposal 1:  The maximum time delay for PSCell activation in case of unsynchronized DC with unknown timing information can be [20+10]ms.
3 PCell RACH uncertainty 

In last RAN4 meeting, the following agreement was reached regarding the PCell RACH uncertainty which will affect the total PSCell activation/configuration delay [1].
	· 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.


According to current discussions in RAN1, random access in PCell shall be prioritized over the random access in PSCell [7]. The agreements below were reached.

	Agreements in RAN1:
•       For a UE in a power-limited case, the following are assumed with regards to PRACH prioritization across CGs

–      Working assumption: If the difference of the starting time of two transmissions is equal to or less than [33usec] and if the UE applies PCM1

•       PCell PRACH > other PRACHs > other channels

–      Working assumption: For the case of retransmission of PRACH or UE-initiated PRACH,PCell PRACH > other PRACHs > other channels

–      Other than above two sub-bullets, on-going transmission is prioritized

–      Priority among other PRACHs is up to UE implementation

–      It is up to UE implantation that lower prioritized PRACH is power scaled or dropped,
•       FFS: If PRACH is dropped, 
•       L1 can indicate the dropping to MAC if RAN2 see the need of the indication
•       No increment in power ramping is necessary for the retransmission


Observation 3: If there is transmission of PCell PRACH, the random access of PSCell will be interrupted. Thus it is better to include the delay of PCell RACH uncertainty into the PSCell activation/configuration time requirement in DC. 
Proposal 2:  In case the PSCell activation is interrupted by a random access towards PCell, the additional 20ms delay shall be considered to overall PSCell activation/configuration time requirement.  

4 
Conclusion
In this contribution, further considerations on the requirements of PSCell activation delay in DC are provided. In conclusion, the following proposal can be drawn: 
Proposal 1:  The maximum time delay for PSCell activation in case of unsynchronized DC with unknown timing information can be [20+10]ms.
Proposal 2:  In case the PSCell activation is interrupted by a random access towards PCell, the additional 20ms delay shall be considered to overall PSCell activation/configuration time requirement.  
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