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1   Introduction
Multiple TAs for CA was discussed in RAN2 73bis meeting and concluded RAN2 will work on RACH on SCell based solution. In the contribution, the RACH related issues for supporting multiple TAs are discussed:
2   Discussion
For the RACH on PCell, in some cases the UE initiated RACH is the only choice, since the eNB does not know the UE want to perform UL transmission and the UE can not inform the eNB this need except triggering RACH procedure. Different from the RACH on PCell, the eNB is fully aware of the need for UL transmission on the SCell and the synchronization status of the SCell at lease when PCell is in sync and the SR resource is available, because:

- 
The eNB can get the UL data transmission requirement via BSR or SR on PCell
-
The eNB can take the decision which SCell is scheduled for UL data transmission.

- 
The eNB can control the TA group management no matter which solution is introduced as we discussed in [1]

- 
The eNB is responsible for the SCell management, i.e. SCell addition/ deletion, SCell activation/deactivation.

- 
The eNB is aware of the TA timer status.
With the principle that the network controls as much as possible, all RACH on SCell can be triggered by the network at least when PCell is in-sync and SR resource is available. 
If UL data arrival but PCell is out of sync or SR is not available, since PUCCH is only on PCell, RACH on PCell instead of RACH on SCell shall be performed firstly, and this is also compatible with the Rel10. 
Proposal 1: Only RACH on PCell is used for the case of UL data arrival when the PCell is out of sync or SR is not available 
Proposal 2: Only the network initiated RACH on the SCell is allowed 

From RACH timing/trigger point of view, there are several alternatives: 
· Alternative 1: RACH on the SCell (if needed) is initiated upon the SCell addition. 
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Figure 1: RACH (if needed) is initiated upon the SCell addition
In this alternative, the RACH on the SCell is initiated once the UE receiving the RRC reconfiguration message for SCells addition. The eNB can explicitly include a dedicated preamble for the SCell addition if the eNB thinks one new TA is needed on the SCell (The detail discussion about how the eNB can confirm one new TA is needed on the SCell can see [1]).
Pros of alternative 1:  
· The lower latency can be assured if the SCell is added for immediate usage. 
Cons of alternative 1: 
· This alternative can be only used for SCell addition cases.  I. e. it can not be used for TA requiring after TA expiring for the existing configured TA group, or the SCell re-configuration is performed whenever TA from RACH is required.
· it is unclear whether the SCell addition is successful or failure when RACH on the SCell is failure,
· It is unclear whether the SCell is consequently activated after RACH on the SCell is successful. 
· The Timing Advance is maintained even the SCell is not activated and scheduled immediately.

Comparing these cons and pros, and considering that a SCell addition does not mean it will be activated and used immediately, we have the following observation.
Observation 1: the RACH on the SCell (if needed) upon SCell addition is not needed.
· Alternative 2: RACH on the SCell (if needed) is initiated upon the SCell activated.
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Figure 2: RACH (if needed) is initiated upon the SCell activated 

Similar with the alternative 1, the RACH on the SCell is initiated once the UE receiving the SCell activation/deactivation message and one activated SCell is out of sync. The eNB can explicitly include a dedicated preamble for the SCell. If we assume an SCell is activated only when it would be scheduled, this option is better than alternative 1 with regard to the extra TA maintenance. 
Pros of alternative 2:  

· The lower latency can also be assured if the SCell is activated for immediate uplink transmission. 

· No unnecessary and extra timing advance maintenance.

Cons of alternative 2: 

· This alternative can be only used when SCell activation cases. I.e. it can not be used when SCell is out of sync but still activated, or re-activation should be performed as a RACH trigger. 
· The MAC CE for activation/deactivation needs to be extended to include RACH resource allocation parameter. 

· it is unclear that whether the SCell activation is successful or failure when RACH on the SCell is failure,

This alternative is considerable, if we assume 1) a SCell would be used immediately after it is activated, 2) a SCell has been deactivated in most cases if it is out of sync. 
Observation 2: the RACH on the SCell (if needed) upon SCell activation is considerable. And if this is adopted
Observation 2a: the activation/deactivation MAC CE should be extended.
Observation 3b: re-activation should be performed when the RACH on an activated SCell is needed 
· Alternative 3: RACH on the SCell is initiated by PDCCH order when the SCell is activated.
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Figure 3: RACH is initiated by PDCCH order when the SCell is activated

In the alternative, RACH on the SCell is only allowed when the SCell is activated. The PDCCH order is the simple and compatible way to trigger the RACH. When the eNB wants to use one SCell belonging to a new TA group, it needs to do all of these steps or part of them depending on the SCell configuration/activation status 1) send RRC re-configuration to add it, 2) send activation/deactivation MAC CE to activate it, after that, 3) send PDCCH order to trigger RACH on this SCell. Obviously, this alternative can be used for anytime when the network wants to resume the uplink synchronization.
Pros of alternative 3:

· It can be used for all scenarios, i.e. regardless if the SCell is newly added, if it is newly activated.
· Use rel10 signalling as much as possible. Almost no change on RRC and MAC signalling for RACH trigger

· No unnecessary and extra timing advance maintenance.
Cons of alternative 3: 

· The longer latency since the serial SCell addition, activation, and then Random Access Procedure. 

Considering the latency disadvantage pointed out for alternative 3, someone may consider that the RACH on the SCell triggered by PDCCH order is allowed before the SCell is activated. 
According to LTE R10 rule, only after the SCell is successfully activated, the UE start to monitor the PDCCH on the SCell and for the SCell (X-scheduling). If this is allowed, specification should be modified to allow the UE monitoring the PDCCH order for a SCell which is deactivated. It is not compatible with Rel10 even though it is better for latency and provides flexibility for network.
Observation 3: the RACH on the SCell triggered by PDCCH order when the SCell is activated has less impact on spec at the cost of higher latency.
Observation 3a: the RACH on SCell triggered by PDCCH order when SCell is deactivated is not compatible and should not be allowed.
3   Conclusion
In this contribution, we discuss the issues of the RACH on SCell for supporting multiple TAs.

During the discussion if only the network initiated RACH on SCell is allowed, following are proposed: 

Proposal 1: Only RACH on PCell is used for the case of UL data arrival when the PCell is out of sync or SR is not available 

Proposal 2: Only the network initiated RACH on the SCell is allowed 

During the discussion on the time point and trigger of the RACH on SCell, we have the following observations based on the above discussion: 
Observation 1: the RACH on the SCell (if needed) upon SCell addition is not needed.

Observation 2: the RACH on the SCell (if needed) upon SCell activation is considerable. An if this is adopted

Observation 2a: the activation/deactivation MAC CE should be extended.

Observation 3b: re-activation should be performed when the RACH on an activated SCell is needed 

Observation 3: the RACH on the SCell triggered by PDCCH order when the SCell is activated has less impact on spec at the cost of higher latency.

Observation 3a: the RACH on SCell triggered by PDCCH order when SCell is deactivated is not compatible and should not be allowed.
According to these observations, 1) in order to keep the specification as simple as possible, 2) having the unified solution, 3) if resuming the data transmission on SCell is not urgent for the Multi-TAs cases, the following are proposed:

Proposal 3: the PDCCH order is used as the only trigger of the RACH on the SCell.

Proposal 4: RACH on the SCell is only initiated after the SCell is activated.

But if the latency is still an important aspect, we are fine to introduce the alternative2 that the RACH on the SCell (if needed) is triggered upon SCell activation by extended SCell activation/deactivation MAC CE.
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