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Discussion and Decision
1 Introduction 
Initiation of multiple TA has been discussed in RAN2#73bis meeting. It was suggeseted that different TAs should be considered and RAN2 work on RACH on Scell based solution.  Accordingly, an important issue is that whether RACH should be done before SCell activation or not. 

This paper discusses the issue above. And the impact related to the RACH initiation timing is also considered.
2 Discussion
In Rel-10, six events could leads to RACH on Pcell:

1) Initial access from RRC_IDLE;

2) RRC Connection Re-establishment procedure;

3) Handover;

4) DL data arrival during RRC_CONNECTED requiring random access procedure;

5) UL data arrival during RRC_CONNECTED requiring random access procedure;

6) For positioning purpose during RRC_CONNECTED requiring random access procedure;
Events 1) and 2) will not lead to RACH on Scell due to absent of Scell. Further more, RACH on Scell could be avoided in events 3) and 6). In addition, allowing parallel RACH on Pcell and Scell could be treated as an optimization for latency reduction of throughtput recovery, and using RACH on Scell for positioning purpose is an optimization to introduce more flexibility by eNB. Therefore, for simplicity, in this paper, RACH for events 1), 2), 3), 6) is not dicussed for they are not manditory cases to be resolved for RACH on Scell. 

For events 4) and 5), the activation state of Scell needs to be consideredwhich is different from ‘never-deactive’ Pcell during RRC_CONNECTED. So events 4) and 5) could be rephrased to Scell version as:

4) DL data arrival during activation requiring random access procedure;

5) UL data arrival during activation requiring random access procedure;

For events 4), RACH on Pcell is triggered when UL synchronisation status of Pcell is “non-synchronised” because UL of Pcell needs to be recovered to send feedback for DL data. However, RACH on Scell is not manditory in the similar case because feedback for DL SCC could be sent on PCell even if UL SCC is “non-synchronised”. In events 5) RACH on Pcell is triggered when UL synchronisation status of Pcell is “non-synchronised” or no PUCCH resources for SR available. The latter case does not need to be considered because there is no PUCCH on Scell. 

It seems only sensible to initate RACH on Scell for UL data arrival during activation when UL is “non-synchronised”. However, as we discussed in R10, the deactivation timer is much shorter than the TA timer, and in most case the deactivation timer has already expired when TAT expires.Scell most probably is in deactivation status when its UL is “non-synchronised”. 
For example, UE in RRC connection and has large quantity of uplink data stored in buffer, the BSR is sent to eNB to request more uplink bandwidth. eNB decides to activate a Scell with UL CC to transmit UL data. When eNB chooses a SCell with a different TA, in this case, UL data is arriving for this Scell, there are two tasks should be accomplished before UL data transmssion: enter activation status, obtain UL synchronisation.
According to the analysis above and we need to consider the sequence of how these two tasks happened, the whole procedure is divided into the following alternatives. (In addition, it is reasonable to assume PCell is in synchronisation status during the whole procedures because a smart eNB will recover PCell before than Scell.)
· Initiate the RACH procedure before SCell activation;
· Initiate the RACH procedure after SCell activation.
Alternative1: Initiate the RACH procedure before SCell activation
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Figure1: Initiate the Sync before the activation MAC CE for SCell

According to figure1 above, the SCell sync procedure can be completed before its activation and transmission in SCell is started after activation immediately.In this alternative UE needs to initate RACH in SCell before SCell activation. Considering no messages could be sent or receive in the deactivated SCell, UE should first enter a ‘pre-active’ state to perform RACH procedure. After RACH successful, Scell enter ‘full activation state’ immediately (i.e. UL/DL data transmission) or wait explicit command to enter ‘full activation state’. For example eNB could send a PDCCH order on Pcell to trigger RACH on Scell, and after RACH successes this SCell could automous enter activation status. 
Alternative2: Initiate the RACH procedure after SCell activation.
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Figure2: Initiate the Sync after SCell first activated
According to figure2 above, UL synchronzation of SCell also can be obtained after its activation.For example, as the activation procedure of SCell in Rel-10, eNB send a MAC CE to activate the SCell. After MAC CE is received, UE finds the Scell has a different TA and the UL SCC is in ‘non- synchronzed’ status. UE could activate Scell (i.e. receiving PDCCH) and initiate the RACH procedure at the same time. 
By comparsion between above two alternatives, we think alternative2 is more aligned with R10’s procedures and alternative1 will introduce a new activation procedure and new ‘pre-active’ status which will impact our specification more than alternative2.
There are some issue should be study in alternative2. Downlink sync is established after the SCell activated in Rel-10, and the downlink messages scrambled with C-RNTI in SCell can be sent immediately after activation. DL receving and RACH simutanenous happened which are forbidden in R10’s specs. If downlink PDCCH scrambled by C-RNTI are allowed to be received during the RACH procedure, and if RACH on SCell is running based on SIB2 linkage, which means UE should monitor the PDCCH with CRC scrambled by C-RNTI and RA-RNTI. In this scenario, the UE has to monitor common searching space and UE specific searching space at the same time since RA-RNTI and C-RNTI are both used for “blind decoding”. Accordingly, the number for “blind decoding” for SCell in R-11 may increase.
Observation 3:  In alternative2 may temporary increase the number of PDCCH “blind decoding” when UE performs RACH and receives DL data simultaneously.
It has been noticed that the increased number of “blind decoding” may impact the power consumption of UE and PDCCH false detection probability. It is need to notify RAN1 whether temporary “blind decoding” increasing is feasible and their preference. If it is a problem, alternative1 need to be reconsidered i.e. Scell is full activated to receving C-RNTI scrambled PDCCH after RACH success. 
But in current stage, we slightly prefer alternateive 2. RAN2 is kindly asked to have a discussion on that.
Proposal：Considering the impact to the existing processes, we slightly prefer alternative2. RAN2 is kindly asked to consider that.
3 Conclusion 
According to the analysis described above, we propose that:
Proposal: Considering the impact to the existing processes, we slightly prefer alternative2. RAN2 is kindly asked to consider that.
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