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1.
Introduction
In the last meeting, it was agreed that activation procedure of PUCCH SCell follows normal SCell activation procedure [1]. In this contribution, we propose an optimization on the activation procedure to achieve the purpose of fast use of PUCCH SCell.
2.
Discussion
This contribution considers an optimization on reducing the use delay on PUCCH SCell when eNB commands an UE to activate. The use delay on PUCCH SCell contains two parts. First part is activation delay illustrated as a in fig.1, and the second part is timing advance delay illustrated as d and e in fig.1.
In normal SCell model, upon receiving the activation MAC CE at subframe n, the UE is required to start CSI reporting in subframe n+8. The UE is also required to start SRS transmission, PDCCH monitoring, and valid CSI reporting after subframe n+8 and before subframe n+24 (or n+34). Upon receiving a valid report from the UE, the eNB considers the SCell as activated and sends a PDCCH order to UE to perform random access procedure in order to acquire timing advance value (flow 2 in fig.1). A dedicated random access preamble is assigned in the PDCCH order. Hence, it’s a non-contention based random access procedure. The UE sends the preamble allocated by the eNB to initiate the random access procedure (flow 3 in fig.1). After receiving the preamble successfully, the eNB then sends a random access response (RAR) (flow 4 in fig.1) to UE. The RAR contains the timing advance value that the UE should apply for uplink transmissions. The eNB then schedules subsequent uplink transmissions with PDCCH orders (flow 5 in fig.1). The UE then according to the UL grant transmits data on PUSCH (flow 6 in fig.1).
When PUCCH SCell follows normal SCell model, some delay may be introduced due to the agreement made in RAN2#90 [1]:

	Agreements
2
An PUCCH SCell cannot be mapped to another PUCCH-SCell. The HARQ feedbacks and CSI of a PUCCH-SCell are sent on the PUCCH of that SCell.

5
HARQ feedbacks along with CSI reports for a serving cell shall be mapped to one and only one PUCCH; hence they cannot be mapped to different PUCCH. (in accordance with RAN1 agreement)


Since the PUCCH SCell can’t report its CSI to other Cells, the CSI reporting of the PUCCH SCell after UE received the activation command for PUCCH SCell was restricted. Hence, in this stage, eNB was designed to wait a dedicate time interval, 34ms, before next step. It means that even UE is ready (activated) to receive data in PUCCH SCell, UE also need to wait for the unavoidable delay (as b illustrated in fig.1) and the timing advance procedure can only be triggered after that. 
Observation 1: Even PUCCH SCell is activated, it still possibly need to wait for some unavoidable delay before next step.
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Fig.1 Activate procedure adopting normal SCell model
In order to save the waiting time and also let the transmission on the PUCCH SCell earlier, the activation procedure need to be optimized. The earlier the eNB knows UE is ready, the shorter waiting time for both eNB and UE can be avoided.
Observation 2: Triggering random access procedure earlier by eNB needs an additional notification.
An indicator send to eNB from UE can be a way of notification. But at that timing, eNB is not start to grant UL resource to UE on PUCCH SCell. So, the indication has to be transmitted via other activated cell. Pre-assigned preamble is a good candidate of the notification. As shown in figure 2, after eNB sends activation command to UE, eNB pre-assign a dedicate preamble to UE before the PUCCH SCell is activated. Then, UE starts random access by using the assigned preamble right after it activated directly without any PDDCH order from eNB. Hence, there is no wasted time before triggering timing advance procedure. But since the preamble was assigned to UE earlier than the time UE needs to use it, the preamble was hold by UE and cannot be used by others. This will waste resource on RACH. Another drawback of this optimization is eNB doesn’t know the timing of UE transmits preamble. It will increase complexity on blind decoding of preamble by eNB.
Proposal 1: eNB pre-assign a dedicate preamble to UE before the PUCCH SCell is activated.
Proposal 2: UE starts random access by using the assigned preamble right after it activated directly without any PDDCH order from eNB.
[image: image2.emf]S

y

n

c

 

M

e

a

s

u

r

e

m

e

n

t

eNB

UE 

CC1:PCell

UE 

CC2:PUCCH SCell

1. MAC CE

(Activate CC

2

)

5. PDCCH

(UL Scheduling)

6. PUSCH

(data)

3. Preamble

4. Random Access Response

(RA-RNTI; Timing Advance Command)

b

n+34ms

2. PDCCH order: ra-PreambleIndex,ra-PRACH-

MaskIndex

Activate

Deactivate


Fig.2 Optimization of activate procedure
3.
Proposal
In this contribution, we propose an optimization activation procedure for PUCCH SCell by reducing the waiting time for timing advance, and make following observations and proposals. 
Observation 1: Even PUCCH SCell is activated, it still possibly need to wait for some unavoidable delay before next step.
Observation 2: Triggering random access procedure earlier by eNB needs an additional notification.

Proposal 1: eNB pre-assign a dedicate preamble to UE before the PUCCH SCell is activated.

Proposal 2: UE starts random access by using the assigned preamble right after it activated directly without any PDDCH order from eNB.
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