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1   Introduction
RACH-less handover has been introduced in Rel-14. In RAN2#95bis, the issue of how to handle TAT in RACH-less handover was raised in [1] but there was no explicit agreement on it. In specifications, TAT is not started/re-started and the uplink transmission(s) is performed during handover in the target eNB based on the NTA configured by the RRC. However we notice that the uplink transmission(s) cannot be performed according to current TS36.321. In this paper we discuss how to solve this issue.
2   Discussion
Based on current specification, during the handover/SCG change, the UE will reset the MAC entity, e.g. the UE will stop all timers including the TAT and consider all TATs as expired. And the description in TS36.321 related to TAT is that “The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.” If the UE sends RACH preamble, a Timing Advance Command is received in a RAR and the UE will start TAT accordingly. In RACH-less handover the UE does not send RACH preamble to the target eNB during handover and TAT is not started, thus MAC entity will not perform the uplink transmission(s) for pre-allocated uplink grant (if configured) or dynamic uplink grant.

The same issue also exists in SCG change scenario if RACH-less handover is configured.
Observation 1: According to current specifications, the uplink transmission(s) based on pre-allocated uplink grant or dynamic uplink grant cannot be performed in RACH-less handover.
There are some potential options to solve the above issue.
· Option 1: not start TAT, and allow uplink transmission when TAT is not running
· Option 2: RRC indicates MAC to start TAT during handover

2.1 Option 1: not start TAT
In Option 1, we can add exceptional condition to allow uplink transmission when TAT is not running. For example the behaviour in MAC layer can be described as, “The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission or rach-Skip for the MCG MAC entity or rach-SkipSCG for the SCG MAC entity is configured when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission or rach-Skip for the MCG MAC entity or rach-SkipSCG for the SCG MAC entity is configured on the SpCell.” In this method, the RRCConnectionSetupComplete message can be transmitted. However, if TAT is started by TAC later and then TAT expires, the uplink transmission should be prohibit as legacy. Thus Option 1 is not feasible.
2.2 Option 2: start TAT
In Option 2, RRC layer needs to indicate the reception of NTA configuration in handover command to MAC layer. When MAC layer receives this indication, it starts TAT. In TS 36.331, when the UE receives the RRCConnectionReconfiguration message including mobilityControlInfo, after reset/reconfigure L2, RRC layer performs the following actions:

1>
if the received RRCConnectionReconfiguration message includes the rach-Skip:
2>
configure lower layers to apply the rach-Skip for the target MCG, as specified in TS 36.213 [23] and 36.321 [6];
The configuration behaviour can be seen as indication from RRC to MAC. When MAC layer is configured by RRC layer and the NTA is included in the configuration, it starts TAT. So during normal handover procedure, the current description in TS36.331 needs not to be changed, and only a little change is needed on TS36.321.
Based on the above analysis, we think Option 2 is a feasible way to solve the issue.
Proposal 1: When MAC receives targetTA for the indicated TAG from upper layer, the MAC starts TAT associated with the indicated TAG.
Furthermore for SCG change case, TS36.331 needs change. Because in the description of SCG reconfiguration procedure, rach-SkipSCG is configured before MAC reset. In this case, when MAC is reset, TAT is considered expired. Then the uplink transmission cannot be performed. To solve this, the following highlighted description needs to be moved after MAC reset.
1>
if rach-SkipSCG is configured:
2>
configure lower layers to apply the rach-SkipSCG for the target SCG, as specified in TS 36.213 [23] and TS 36.321 [6];
Proposal 2: RRC should configure lower layers to apply the rach-Skip or rach-SkipSCG after MAC reset.

However based on the following description in current TS36.331, rach-SkipSCG is included in mobilityControlInfoSCG, thus the configuration behaviour according to mobilityControlInfoSCG can cover the configuration according to rach-SkipSCG. Then the above configuration behaviour according to rach-SkipSCG can be removed.
1>
if the received scg-Configuration is set to release:
……
1>
else:

……
2>
configure lower layers in accordance with mobilityControlInfoSCG, if received;

Proposal 3: Remove configuration for lower layers to apply rach-SkipSCG for the target SCG, since the legacy procedure covers this behaviour.

The CR on TS36.331 is provided in [3] and CR on TS36.321 is provided in [4].
Proposal 4: Adopt CR on TS36.331 and CR on TS36.321.

3   Conclusion
In this contribution, we discuss how to solve the issue that uplink transmission cannot be performed in RACH-less handover and give the below proposals: 

Observation 1: According to current specifications, the uplink transmission(s) based on pre-allocated uplink grant or dynamic uplink grant cannot be performed in RACH-less handover.
Proposal 1: When MAC receives targetTA for the indicated TAG from upper layer, the MAC starts TAT associated with the indicated TAG.

Proposal 2: RRC should configure lower layers to apply the rach-Skip or rach-SkipSCG after MAC reset.

Proposal 3: Remove configuration for lower layers to apply rach-SkipSCG for the target SCG, since the legacy procedure covers this behaviour.

Proposal 4: Adopt CR on TS36.331 and CR on TS36.321.
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