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1 Introduction
In the last RAN4 #72 meeting, there is a big progress on PSCell configuration/activation time. The consensus [1] was achieved as below:
· RRC procedure delay

· Option1: 15ms 

· SeNB reconfiguration complete
· No need

· pSCell activation time
	Delay Items
	Subframe level sync (up to 33us)
	Subframe level async (up to 500us)

	
	Known pSCell
	Unknown pSCell
	Known pSCell
	Unknown pSCell

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


· SFN acquisition
· Max is 50ms 

· PCell RACH uncertainty

· FFS
· PScell RACH uncertainty

· Max is 30ms
· 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
	[30]ms

	SFN acquisition
	50
	50
	50
	50

	Pcell RACH uncertainty
	FFS
	FFS
	FFS
	FFS

	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 provide the analysis on remaining issues, i.e., 
· PSCell activation time

· PCell RACH uncertainty and
· Total configuration delay
2 Discussion                 
2.1 PSCell activation time
In last meeting, it was agreed that the unsynchronized and synchronised definition focuses on subframe level. Thus 

· Unsynchronized DC: the case where the maximum received subframe boundary timing difference at the UE is up to 500us regardless of SFN alignment
· Synchronized DC: the case where the maximum received subframe boundary timing difference at the UE is up to 33us regardless of SFN alignment
In our understanding, even for synchronised DC operation, the UE can’t judge within half an OFDM symbol where to find the synchronization signal of the PSCell since the same subframe index between MeNB and SeNB is not guaranteed. So the cell identification time (if cell is unknown) is not differential for synchronised and unsynchronised DC scenario.
It was agreed that if the PSCell is known, the activation time is 20ms which includes the time for AGC, AFC adjustment and timing fine-tuning. In the PSCell is unknown case, the activation time is [30ms] which value needs further confirmation.
As we know the cell search time for blind handover is defined in TS36.133 5.1.2.1.
If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms.
For CA activation, the activation time for unknown SCell is defined in TS 36.133 7.7 

The activation time for unknown SCell is 30ms (34ms removing 4ms for MAC CE) provided the SCell can be successfully detected on the first attempt. 
In our understanding the typical case when DC operation is applied is that the signal quality is sufficient enough, in other words, the side condition is good. The scenario is quite similar to CA scenario. So we suggest the PSCell activation more resembles CA activation operation.
Proposal1: PSCell activation time for unknown PSCell is 30ms when the maximum received subframe boundary timing difference at the UE is up to 500us.
2.2 PCell RACH uncertainty
PCell RACH uncertainty issue was proposed in [2].

The reason for simultaneous random access in PCell may for instance be resynchronization of PCell UL after long inactivity, a scheduling request, etc. However according to current discussions in RAN1 random access towards PCell shall be prioritized over random access towards PSCell, hence additional time needs to be taken into account in the event that PSCell configuration and activation is carried out during the time that a PCell random access has been called for.

When UE receives PSCell configuration command, it means that the PCell uplink has recovered and it is already uplink synchronized to the network. So under the case, random access on PCell doesn’t happen simultaneously with random access on PSCell. However the following case is still not excluded.

We reproduce the content in TS 36.321as below,
As long as one SR is pending, the UE shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
if the UE has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access procedure (see subclause 5.1) on the PCell and cancel all pending SRs;
-
else if the UE has a valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a  measurement gap and if sr-ProhibitTimer is not running:

-
if SR_COUNTER < dsr-TransMax:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on PUCCH;

-
start the sr-ProhibitTimer.

-
else:

-
notify RRC to release PUCCH/SRS for all serving cells;

-
clear any configured downlink assignments and uplink grants;

-
initiate a Random Access procedure (see subclause 5.1) on the PCell and cancel all pending SRs.

It means in such case simultaneous RACH for PCell and PSCell may happen. In RAN1 whether UE would be able to execute two random access procedures in parallel and the PRACH priority are under discussion and the consensus so far is that PCell PRACH can override the other PRACHs when UE power limited.We propose that PCell RACH uncertainty be considered in case of the simultaneous RACH for PCell and PSCell happen. This could be regarded as the worst case. 
As we know, the RACH uncertainty (TIU) defined in TS 36.133 includes two parts: one frame (10 ms due to uncertainly in frame) plus PRACH occasion configured by network (20ms). In the PCell RACH uncertainty case, the frame uncertainty could be omitted since UE already has fine timing of the PCell. Thus the PCell RACH uncertainty could be set to 20ms 
Proposal 2: PCell RACH uncertainty shall be included in the total PSCell configuration time.

Proposal3: PCell RACH uncertainty is set to 20ms in case the PSCell activation happened in parallel with a random access towards PCell, otherwise set to 0.

Note: the PCell RACH uncertainty would be re-visited when RAN1draw the conclusion.

2.3 PSCell configuration time
Based on the above analysis, the PSCell configuration time is listed in Table1.
Table 1. Delay budget requirements for pSCell configuration[ms] 
	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 
	20
	30
	20
	30

	SFN acquisition
	50
	50
	50
	50

	Pcell RACH uncertainty
	[20]
	[20]
	[20]
	[20]

	PScell RACH uncertainty
	30
	30
	30
	30

	Total delay
	[135]
	[145]
	[135]
	[145]

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


Note: the PCell RACH uncertainty would be re-visited when RAN1draw the conclusion.
3 Conclusions
In this contribution, we provide the analysis on the configuration/released delay of pSCell in dual connectivity. 
Proposal1: PSCell activation time for unknown PSCell is 30ms when the maximum received subframe boundary timing difference at the UE is up to 500us.
Proposal 2: PCell RACH uncertainty should be included in the total PSCell configuration time.

Proposal3: PCell RACH uncertainty is set to 20ms in case the PSCell activation happened in parallel with a random access towards PCell, otherwise set to 0.

We propose that the PSCell configuration activation time is [135]ms for timing known case and [145]ms for timing unknown separately. 
The corresponding CR can be found in [3].
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