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Introduction
During the RAN2#95bis meeting, the enhanced mobility procedures for LTE have been discussed and the following agreements were reached for RACH-less handover:
1. The UE should release the UL grant indicated by RRC when T304 stops. The trigger condition to stop T304 should be identified via email discussion.
2. Agree to the existing scheduling intervals in the running CR.
This paper discusses the fallback procedure when the RACH-less procedure fails.
[bookmark: _Ref178064866]Discussion
Fallback to RACH procedure in target cell
[bookmark: _GoBack]The target eNB may inform a UE that a RACH-less handover procedure shall be performed by including a RACH-less HO configuration in the RRCConnectionReconfiguration message (with MobilityControlInfo). The UE shall then perform the handover without the RACH procedure in the target cell and instead transmit the RRCConnectionReconfigurationComplete message on the PUSCH. The PUSCH resources are either pre-allocated UL grants in the RRCConnectionReconfiguration message or scheduled through the PDCCH in the target cell. To avoid wasting resources, the UL grants should only be pre-allocated for a limited time in the target cell.
The transmission of the RRCConnectionReconfigurationComplete message on the pre-allocated UL grants might, for different reasons, not be successful. This may e.g. be due to that the pre-allocated UL grants are no longer available in the target cell when the UE is ready for transmission or that the power level initially used by the UE in the target cell is too low. Even if the PUSCH transmission fails at the RACH-less handover, the target cell may thus in many cases be the most suitable one for the UE and the source cell performance may have become limited.
For a RACH-less handover, in case the PUSCH transmission is not successful the UE should therefore instead use the RACH procedure in the target cell. This will e.g. enable the use of existing power ramping up procedures and timing advance estimates.
[bookmark: _Toc465885193][bookmark: _Toc465889618][bookmark: _Toc465889737][bookmark: _Toc466036238][bookmark: _Toc466045592]A UE should revert to the legacy RACH procedure in the target cell in case the RACH-less procedure is not successful.
Trigger conditions for RACH procedure
If timer T304 expires during a handover, the handover has failed and the UE reverts back to the configuration used in the source cell. Expiry of timer T304 can thus not be used as trigger for when the UE shall revert to use the RACH procedure in the target cell. For a RACH-less handover, T304 should instead cover also the time needed for the UE to perform a fallback to the RACH procedure.

[bookmark: _Toc464991717][bookmark: _Toc465885221][bookmark: _Toc465886251][bookmark: _Toc465889613][bookmark: _Toc466045595]Expiry of timer T304 cannot be used as trigger for fallback to RACH procedure in the target cell.

Since expiry of T304 cannot be used, another trigger for when the UE shall revert to using the RACH procedure in the target cell needs to be defined. The alternatives are:
· a new timer, which expires prior to T304; or
· the point in time where the target eNB has no longer pre-allocated UL grants for the UE, i.e. after the last pre-allocated UL grant.
The most suitable point in time to revert to the RACH procedure is when the UE is anyway no longer pre-allocated any UL grants. As discussed in [1], the UE and the target eNB anyway need to be aligned on how long the UE has been pre-allocated UL grants in the target cell to avoid interference and waste of resources. This point in time should thus be used as a trigger for the UE to revert to use the RACH procedure. If the UE has transmitted in the last pre-allocated UL grant, it should however only revert to use RACH feedback after detecting that there is no acknowledgement of the PUSCH transmission.

[bookmark: _Toc464991720][bookmark: _Toc465885194][bookmark: _Toc465889619][bookmark: _Toc465889738][bookmark: _Toc466036239][bookmark: _Toc466045593]The UE should revert to use the RACH procedure in the target cell after the occurrence of the last pre-allocated UL grant.
[bookmark: _Toc466036240][bookmark: _Toc466045594]The procedure to revert to use the RACH procedure in the target cell, if the UE has not successfully accessed the cell through PUSCH transmission, should be added to TS 36.331.


Conclusion
Based on the discussion we have the following observations and proposals. 
Observation 1	Expiry of timer T304 cannot be used as trigger for fallback to RACH procedure in the target cell.

Proposal 1	A UE should revert to the legacy RACH procedure in the target cell in case the RACH-less procedure is not successful.
Proposal 2	The UE should revert to use the RACH procedure in the target cell after the occurrence of the last pre-allocated UL grant.
Proposal 3	The procedure to revert to use the RACH procedure in the target cell, if the UE has not successfully accessed the cell through PUSCH transmission, should be added to TS 36.331.
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