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1 Introduction
During RAN2#73bis, it was agreed to continue the work for Rel-11 on support for multiple Timing Advance (TA) for carrier aggregation, with the assumption that a solution based on RACH on SCell is needed unless if later indicated otherwise by RAN1 [1].

During RAN2#74, in the discussion on support for multiple TA, it was agreed to support TA groups that contains serving cells that have the same UL TA requirement, where a TA group (TAG) contains at least one serving cell with a configured uplink [2].
There are a number of issues left to address for support of multiple TA groups, including:

1) Whether or not UE-initiated RA procedure is supported for SCells, in addition to network-initiated RA procedure;

2) Whether or not contention-based RA (CBRA) is supported for SCells, in addition to contention-free RA (CFRA);

3) Whether or not cross-carrier scheduling is supported for different steps of the RA procedure;

4) Whether or not multiple RACH procedures may run in parallel for a given UE;

This contribution discusses a possibly simpler alternative, which may make all of the above topics irrelevant.
In general, our understanding is that the network only needs to receive a preamble transmission on a PRACH resource of a SCell of a secondary TAG and for the UE to either receive a MAC TAC CE and/or a grant using C-RNTI. In other words, not all steps of the RA procedure are necessary to achieve uplink timing synchronization, including RAR reception. The preamble transmission request could be similar to a PDCCH order for RACH (i.e. DCI format 1A) received for a SCell (possibly cross-carrier scheduled). Preamble retransmissions may preferably be network-controlled (e.g. using subsequent PDCCH signaling), or possibly UE-autonomous (similar to the current RA procedure) during the time the UE is not considered to have uplink synchronization for the concerned TA group.
2 Uplink Timing Alignment for SCells of a Secondary TAG

The procedure for gaining initial uplink timing synchronization for SCells of a secondary TA group may be simpler than the CFRA procedure. It may also be under complete network-control, including possible preamble retransmissions. 
In summary, it would be sufficient to have the following steps:

A) First, the UE initiates the procedure from the reception of one or more PDCCH DCI format 1A (i.e. an initial request for a preamble transmission, possibly followed by one or more retransmission requests);

B) Secondly, the UE performs one or more preamble (re)transmissions;

C) Finally, the UE completes the procedure from reception of a TAC MAC CE for the concerned secondary TA group.
In case of network-controlled preamble retransmissions, power ramping may be applied for preamble retransmissions. For power ramping, whether the UE maintains a count of the number of preamble transmissions or the preamble transmission sequence is indicated using a codepoint in the DCI format 1A for a SCell may be left to RAN1 discussion. 
2.1 Preamble Transmission for SCells

As explained in [3], our understanding is that there is no strong motivation to support UE-initiated RACH procedure and, given support only for a network-initiated RA procedure, to support CBRA for a SCell. It is also assumed that UL timing synchronization for a SCell is first initiated when the UE has a valid uplink timing synchronization on the PCell.
Obviously, the network can determine the amount of timing advance that the UE should apply for uplink transmission for a secondary TAG based on the reception of an uplink transmission. It is first observed that the network controls whether or not uplink resources are configured for a given SCell as well as the activation/deactivation state of the concerned SCell. Independently of the procedure used (e.g. CBRA, CFRA or only a preamble transmission followed by a TAC MAC CE), the UE should also gain initial uplink timing alignment only upon request from the network.

Proposal 1:
The UE initiate transmission of a preamble on a PRACH resource configured for a SCell of a secondary TA group only when it receives a PDCCH DCI format 1A for the concerned SCell (i.e. a preamble transmission request).

The DCI format 1A includes the fields “carrier indicator”, as well as “Preamble Index (6 bits)” and “PRACH Mask Index (4 bits)” i.e. for CFRA. As such, there is no issue regarding whether or not the preamble transmission request may be cross-carrier scheduled for a SCell (only subsequent messages from the RA procedure may be an issue).

Proposal 2:
The UE may receive the preamble transmission request using the scheduling method configured for the concerned SCell (i.e. cross-carrier scheduling may be configured for a SCell configured with PRACH).

2.2 Successful Completion of UL Synchronization for SCells

For CFRA, the UE successfully completes the RA procedure from the reception of a RAR message within the RA Response window using RA-RNTI. The RAR contains a RA Preamble Identifier, a TAC, an uplink grant and possibly also a Backoff Indicator (BI).

For a SCell and for the purpose of gaining uplink timing synchronization for a secondary TA group, it is observed that the UE only needs to receive the TAC. The network may determine the uplink timing correction necessary for uplink of SCells of a secondary TA group from the reception of a dedicated preamble from the UE and transmit TAC using C-RNTI. As such, it is not necessary for the UE to receive a RAR for a preamble transmitted on the uplink of a SCell.
More specifically, the RA Preamble Identifier, which indicates that the RAR is intended for a specific UE, may be replaced by a transmission using C-RNTI on the downlink of any serving cell of the UE’s configuration. Similarly, the TAC in the RAR may be replaced by a TAC MAC CE including in a transmission using C-RNTI. The network may issue an uplink grant in a timely manner using C-RNTI on the PDCCH that schedules the concerned SCell. The association between the PRACH and a RA-RNTI for RAR reception is not needed if TAC may be transmitted using C-RNTI. Finally, there is no use for the BI in this case for a SCell, assuming that preamble transmission (and possibly also any retransmissions) is controlled by the network using a dedicated preamble.
Consequently, the following is proposed:

Proposal 3:
The UE successfully completes the uplink timing synchronization procedure for the TA group of the concerned SCell upon reception of a TAC MAC CE applicable to the concerned TA group.

One topic for discussion is whether or not the UE may be configured with cross-carrier scheduling for SCells with a PRACH configuration. In particular, the reception of msg2 using RA-RNTI calculated based on the preamble transmission on a SCell by applying to PDCCH decoding in another serving cell may require changes to existing specifications. Alternatively, this situation may be avoided for SCells by constraining the configuration of cross-carrier scheduling and PRACH resources such that they are mutually exclusive.

If proposal 3 above is agreed, the issue of whether or not cross-carrier scheduling may be applied to reception of RACH msg2 becomes irrelevant, as the UE does not receive RAR for SCells in this case.

In addition, assuming that RAN2 agrees that the UE maintains one TA Timer per TA group as proposed in [4], the following is also proposed:

Proposal 4:
The UE start the corresponding TAT when it receives a TAC MAC CE applicable to the concerned secondary TAG.

With the above proposals, the network may decide whether or not it configures multiple TA groups and, if configured, whether the UE gains initial uplink timing synchronization for the concerned SCells by first transmitting a preamble or if only a MAC TAC CE is necessary to start the TAT applicable to the secondary TA group.
Given that the UE would only perform network-initiated preamble transmissions and retransmissions for SCells, and that the UE would not receive RAR for preambles transmitted on a SCell, there would be no issue related to multiple parallel RA procedures as the RA procedure would still be only applicable to the PCell according to R10 specifications.

2.3 Preamble Retransmissions for SCells

The first preamble transmission on a SCell may not be successfully received by the network. This may depend on the initial power setting for the preamble transmission on the SCell of the secondary TAG. The UE could, similarly to the RA procedure, perform preamble retransmissions autonomously up to the maximum number of preamble transmission for the SCell.

However, in this case, the network can detect that the dedicated preamble transmission is not received from the UE, and thus the network may issue additional preamble transmission requests on PDCCH for the UE. Consequently, the following is proposed:
Proposal 5:
The UE performs a preamble retransmission for the concerned SCell only under network control.

In addition, the UE should start applying power ramping when it receives a second preamble transmission request after having transmitted an initial preamble for the concerned SCell, without having received a TAC since. 

Proposal 6:
The UE performs preamble retransmissions starting from the reception of a second PDCCH DCI format 1A for the concerned SCell while the corresponding TAT is not running.

Proposal 7:
The UE applies power ramping for each preamble retransmission request for the concerned SCell until the TAT applicable to the concerned secondary TA group is restarted.

There are different alternatives to apply power ramping in this case. The UE may either maintain a count of the number of preamble transmission (e.g. using PREAMBLE_TRANSMISSION_COUNTER), or alternatively the amount of power ramping to apply may be signaled in the DCI format 1A for the preamble request using e.g. a sequence in the preamble transmissions which would effectively replace the counter.

The above proposals are independent of whether or not a single TAT is used.
3 Conclusion
It is proposed that RAN2 consider the above discussion in the way forward on supporting multiple timing advances and how to gain uplink timing alignment for SCells when multiple TA groups are configured for a given UE.
More specifically, RAN2 should discuss and agree to the following:

Proposal 1:
The UE initiate transmission of a preamble on a PRACH resource configured for a SCell of a secondary TA group only when it receives a PDCCH DCI format 1A for the concerned SCell (i.e. a preamble transmission request).

Proposal 2:
The UE may receive the preamble transmission request using the scheduling method configured for the concerned SCell (i.e. cross-carrier scheduling may be configured for a SCell configured with PRACH).

Proposal 3:
The UE successfully completes the uplink timing synchronization procedure for the TA group of the concerned SCell upon reception of a TAC MAC CE applicable to the concerned TA group.

In addition, assuming that RAN2 agrees that the UE maintains one TA Timer per TA group as proposed in [4], the following is also proposed:

Proposal 4:
The UE start the corresponding TAT when it receives a TAC MAC CE applicable to the concerned secondary TAG.

Finally, independently of whether or not a single TAT is used, the following is proposed for preamble retransmissions:

Proposal 5:
The UE performs a preamble retransmission for the concerned SCell only under network control.

Proposal 6:
The UE performs preamble retransmissions starting from the reception of a second PDCCH DCI format 1A for the concerned SCell while the corresponding TAT is not running.

Proposal 7:
The UE applies power ramping for each preamble retransmission request for the concerned SCell until the TAT applicable to the concerned secondary TA group is restarted.

Consequently, many of the issues still for discussion related to the RA procedure would no longer be relevant.
It is also our understanding that the specification changes required to implement the above proposal are simple.
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