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1
Introduction

For RACH-less handover there are two essential questions to be answered which are how to determine TA value of target cell and how to derive UL grant for handover complete message. As it has already been agreed to reuse TA value of the source cell or use TA=0, this contribution mainly focuses on remaining issues related to the pre-allocated periodic UL grant for RACH-less handover. 
2
Discussion
2.1
Configuration of UL grant
Regarding how to configure the periodic UL grant, two options were agreed to be used in last meeting:

· Option 1: Configure the UL grant by PDCCH of the target eNB.
· Option 2: Configure the UL grant in RRC message, i.e. handover command.
As RAN2 has agreed that RACH-less solution and make-before-break solution can be activated simultaneously, there is more aspects to be considered about whether Option 1 is suitable in this case. For make-before-break handover, the UE maintains the connection with the source eNB until uplink transmission to the target eNB. However if Option 1 is used when both solutions are activated, for RACH-less solution the UE has to disconnect with the source eNB after downlink synchronization with the target eNB to monitor PDCCH, which introduces the extra interruption. If the UE does not disconnect with the source eNB, it has to support the simultaneous reception PDCCH from the source eNB and target eNB which has been agreed not pursued in RAN2. Therefore when RACH-less solution and make-before-break solution are both activated, Option 2 should be used.

Proposal 1: The pre-allocated UL grant is not configured by PDCCH when both RACH-less handover and ‘make-before-break’ handover are activated.

2.2
Starting subframe of UL grant in RRC message

If the pre-allocated periodic UL grant is configured in RRC message, the starting subframe needs to be aware of by the UE. With regard to what the subframe indication should be, there are two options to be considered:

Option 1: eNB can inform the UE of a relative offset in HO command message and the UL grant occurs in the subframe for which (10 * SFN + subframe) modulo periodicity = offset.

Option 2: eNB can inform UE of an absolute offset time in HO command message and the UL grant occurs in the subframe offset time after the UE receives the HO command.

For Option 1, the UE derives the subframe of target cell after downlink synchronization to the target cell. If the subframe number meets the formula, the current subframe is valid for pre-allocated UL grant as illustrated in Figure 1 below. If the UE misses the SPS subframe when it accesses the network, it has to wait for the next SPS subframe. To reduce the handover latency, shorter SPS periodicity may be needed, and more UL resources may be wasted before the UE accesses the network. 
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Figure 1: illustration of Option 1
For Option 2, the target eNB informs UE of an absolute offset value for pre-allocated periodic UL grant resources. The absolute offset is used to calculate the starting subframe of UL grant based on the time when UE receives the handover command as illustrated in Figure 2. In this case, the target eNB has to estimate the handover execution latency of UEs to cover the worst latency case and avoid too early UL grant, and to reduce the waiting time of UEs and avoid too late UL grant. So a reasonable value for the offset needs to be determined carefully.
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Figure 2: illustration of Option 2
According to above analysis, we slightly prefer Option 2.

Proposal 2: An absolute subframe offset value (i.e. Option 2 above) can be used as the start subframe of pre-allocated periodic UL grant.

2.3
Release of UL grant 
In order to avoid unnecessary waste, the configured resources need to be released in time. It is straightforward that the resource is released when the transmission of RRC Connection Reconfiguration Complete message is finished. From the eNB’s perspective, the transmission the complete message is finished when it successfully receives the message. While from the UE’s perspective, the transmission the complete message is finished when the UE receives ACK for the message. Therefore the release time is a little different for the eNB and the UE.

Proposal 3: The UE stops using the pre-allocated UL grant after receiving ACK for Connection Reconfiguration Complete message.

In addition to the normal situation, cases that eNB does not receive the RRC message or UE does not receive ACK for the message should be considered. If the eNB does not receive the RRC message for a long time, the resource is wasted. If the eNB receives the RRC message but the UE does not receive the ACK, UE still uses the configured resource but the eNB may have re-allocated the resource to other UEs. Therefore implicit release should be considered if the RRC message is not transmitted successfully for a while. There are two possible candidate options:

Option 1: Pre-define a timer after which the pre-allocated periodic UL grant is implicitly released.

Option 2: Pre-define a counter (i.e. max transmission number) after which the pre-allocated periodic UL grant is implicitly released.
Proposal 4: RAN2 to consider implicit release for the pre-allocated UL grant if the UE does not receive ACK for RRC Connection Reconfiguration Complete for a while, then the UE can initiate normal RACH procedure after implicit release.
3
Summary
In this contribution, we discuss several remaining issues of RACH-less handover, and we have the following proposals:
Proposal 1: The pre-allocated UL grant is not configured by PDCCH when both RACH-less handover and ‘make-before-break’ handover are activated.

Proposal 2: An absolute subframe offset value (i.e. Option 2 above) can be used as the start subframe of pre-allocated periodic UL grant.

Proposal 3: The UE stops using the pre-allocated UL grant after receiving ACK for Connection Reconfiguration Complete message.

Proposal 4: RAN2 to consider implicit release for the pre-allocated UL grant if the UE does not receive ACK for RRC Connection Reconfiguration Complete for a while, then the UE can initiate normal RACH procedure after implicit release.
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