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1. Introduction
In RACH-less handover, the UE sends the RRC RRCConnectionReconfigurationComplete message on PUSCH directly without going through RACH and thus needs to obtain the uplink grant via some other way than RACH response.

In RAN2#94, it was agreed to use “Target eNB pre-allocated periodic UL grant” for this purpose. In this contribution, we discuss the details as well as other options [1].
2. Discussion
We assume that “target eNB pre-allocated periodic UL grant” corresponds to an SPS grant and it will be delivered in the Handover Command. In existing SPS, the configuration of grant is done as follows:
After a Semi-Persistent Scheduling uplink grant is configured, the MAC entity shall:

-
if twoIntervalsConfig is enabled by upper layer:

-
set the Subframe_Offset according to Table 7.4-1.

-
else:

-
set Subframe_Offset to 0.

-
consider sequentially that the Nth grant occurs in the subframe for which:

-
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240.
Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re-)initialised.

This shows that the UE will apply the grant starting from the time of the reception of the RRC message. For the regular SPS, this time is known to the eNB. However, when it is delivered in the handover command, the target eNB does not know this time (unless it is signalled over X2 which requires a new message). This requires that the SFN and subframe starting time should also be signalled by the target eNB, which brings up two issues: 1-) Changes to the existing SPS calculation are needed 2-) UE needs to decode MIB to get the timing of the target eNB.

The second issue is quite critical. The decoding of MIB requires can take up to 40ms or more. Given that RACH procedure itself usually lasts much less, this can completely erode the latency reduction gains of RACH-less handover. It is also not preferred for the UE to read MIB before handover (for example during measurements) since this will be too costly as well as unnecessary when measurement report (e.g A3 event) do not result in a handover. Another option is to transfer the target eNB SFN information in the handover command; however, this has been discussed in different occasions for other features and was not adopted by 3GPP. We note that this is only feasible if the eNBs have a common synchronization signal and it is not possible to derive a time offset otherwise.
We should also note that UE initiated power ramping similar to PRACH is not possible for SPS transmission in current specifications.

Given all of the above, it is worthwhile to revisit other options. One of them is to rely on target eNB scheduling uplink grants using existing procedures, which was also captured in [1]. In this scheme, the UE monitors target eNB (E)PDCCH to receive uplink grants. There are several advantages of this method:

· The UE does not need to decode MIB since SFN information is not needed to receive dynamic grants.
·  eNB can use the existing power control methods in order to achieve power ramping when needed (for example by sending a power up command when it does not get the RRC message from the UE).

· eNB has more flexibility in assigning grants as they can be aperiodic and use different resources (it is even possible to provide very small grants in order to expedite power ramping).
· There is less impact on RRC and X2 compared to SPS where uplink scheduling DCI and SPS configuration have to be provided via RRC from the target eNB.

The main disadvantage of using dynamic grants is that it can use more PDCCH resources compared to SPS if the target eNB cannot predict the handover completion time well. 
There are two options for way forward on UL grant for handover completion:

· Option 1: Use the SPS grant and introduce target eNB time offset (this will require RAN3 work). and SPS starting time information in the handover command 
· Option 2: Use dynamic grants from the target eNB
It is possible to adopt both options. However, from a cost-benefit comparison, Option 2 seems to be much better.
Proposal: RAN2 to adopt using dynamic grants from the target eNB for the transmission of RRCConnectionReconfigurationComplete
3. Conclusion
In this contribution, we discussed uplink grant for the completion of RACH-less handover and propose the following:
Proposal: RAN2 to adopt using dynamic grants from the target eNB for the transmission of RRCConnectionReconfigurationComplete
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