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1. Introduction
RAN2#95 has made the following agreement on uplink grant to be used when RACH-less Handover is used [1]:

=>
The subframe allocation and uplink grant format can be configured by RRC message. If the subframe allocation and uplink grant format is configured, the starting subframe of the configured uplink grant is provided by the target eNB in RRC message. If UE doesn’t receive UL grant in RRC message, it will monitor PDCCH of the target eNB for UL grant. UE doesn’t need to know the SFN of the target eNB.

This agreement allows using a new type of grant via RRC and to rely on legacy LTE when it is not signaled. In this contribution, we discuss the remaining details of this topic and suggest solutions.
2. Discussion
Even though signalling of the PUSCH uplink grant for handover completion has been agreed in RAN2#95, this was captured as a Working Assumption and left as FFS in the running CRs. Several points on RRC signalling and legacy PDCCH scheduling can be listed as follows:

· RRC signalling needs a new type of UL grant, which we will call RRC UL grant, and has impact on RAN1 specifications and therefore RAN1 discussion and approval is needed

· RRC UL grant is periodic but, unlike SPS, triggered by RRC. However how it is released is missing in the running CR as discussed further below. 

· As it was agreed not to force the UE to read MIB to use the RRC UL grant, the eNB can only select certain periodicities and starting times. This is also missing in the running CR.
· The periodicities for the RRC UL grant have to be discussed and finalized. 

· The power control relies on open loop with RRC UL grant. Dynamic grant can issue TPC commands to provide a power ramping effect for PUSCH.
· Dynamic grant does not require changes to ASN.1 and existing UE procedures.

· RRC UL grant can provide lower latency for the first PUSCH transmission compared to legacy signalling if the periodicity is small (less than the legacy 4 subframe grant processing delay) but this benefit will be smaller as the processing times are being shortened in the Rel-14 WI [2].
Since RRC UL grant has RAN1 specification impact, its adoption also relies on RAN1 progress. However, to continue the progress in RAN2, it is beneficial to complete the stage-2 and 3 CRs under the current RAN2#95 agreement.

Observation 1: It is beneficial for RAN2 to focus on completion of stage-2 and 3 CRs for uplink grant handling until RAN1 confirms the feasibility of RRC UL grant.
There are a few details which need to be completed for the RRC UL grant:

The release condition for the grant is not specified. It is reasonable to assume that the current should be applicable for only a short amount of time. Several options are feasible:
1. Define a maximum number of grant occasions in the RRC UL grant (this value should be conservative enough to allow handover completion)
2. Specify UE procedure when to release the grant. This could be either successful transmission of RRC Reconfiguration Complete or handover failure (expiration of T304) or reception of an uplink grant.
3. Use downlink signalling to release the grant. This command can be provided in PDCCH, as a MAC CE, or as a new RRC message

Among the above, option 2 is the simplest as it does not need any signalling changes and thus is preferable.

Proposal 1: Define UE procedure for releasing the RRC UL grant considering handover completion and failures
The transmission power aspect of RACH-less handover has been discussed in RAN2 and also liaised with RAN1 and RAN4. RAN2 has asked “would starting PUCCH/PUSCH/SRS transmission directly (i.e. without power ramping step) be feasible?” and received the following response:
In their LS response [3], RAN4 stated that “If it is feasible to start PUCCH/PUSCH/SRS transmission directly is up to RAN1. RAN4 would like to point out that without PRACH power ramping step the transmission power accuracy could be impacted.”
In their LS response [4], RAN1 stated that “UE can start PUCCH/PUSCH/SRS transmission directly without power ramping step. It is RAN1 understanding that the feasibility should also be confirmed by RAN4 considering the demodulation performance of PUCCH/PUSCH/SRS.”
As RAN4 indicated, uplink transmission without power control or power ramping can have an impact on the performance. If the uplink power is not sufficient and kept across all attempts, the UE will waste power, create unnecessary interference, and potentially fail the handover.

With the legacy dynamic grant option, the eNB can give TPC commands when it does not receive the uplink message or when it detects it but decoding fails. Therefore, no new mechanism is needed.

With the RRC UL grant, the initial uplink power is calculated according to the open loop formula as described in 36.213. One obvious improvement could be to add a TPC command in the grant similar to the RACH Response grant which the RRC UL grant is modelled after. The target eNB can potentially issue this based on the measurement results provided via Handover Request.
Proposal 2: Introduce TPC in RRC UL grant similar to RACH Response UL grant

A further optimization for the RRC UL grant could be to start SRS transmission along with PUSCH. This can further help the target eNB detect the UE attempting to complete handover and if necessary send TPC commands. In addition, it can benefit downlink scheduling performance following handover completion. This can be configured by having SRS Trigger in UL grant.
Proposal 3: Introduce SRS trigger in RRC UL grant to benefit UE detection and further downlink scheduling.
A very important condition for the RRC UL grant to be useful is that the UE should be able to calculate the grant occasions without knowing target eNB SFN. This was already agreed in RAN2#95. This impacts the periodicity and offset selection. In the running CR, the periodicities are 1, 2, 5, 10 subframes and the offset could be any value in (0..9). Clearly some of these combinations will not work without knowing SFN. The necessary condition for the selection of offset and periodicity is that the grant occasions should be same across all frames.

Proposal 4: Capture the condition for UL grant starting offset and scheduling interval such that the grant occasions across all frames shall be same.
Since this condition requires that the scheduling interval in subframes should be divisible by 10. In addition, any value larger than 10 is not very useful considering the handover latency. Therefore,

Proposal 5: Agree to the existing scheduling intervals in the running CR.

3. Conclusion
In this contribution, we discussed the remaining issues in uplink grant for the completion of RACH-less handover and propose the following:
Observation 1: It is beneficial for RAN2 to focus on completion of stage-2 and 3 CRs for uplink grant handling until RAN1 confirms the feasibility of RRC UL grant.
Proposal 1: Define UE procedure for releasing the RRC UL grant considering handover completion and failures

Proposal 2: Introduce TPC in RRC UL grant similar to RACH Response UL grant

Proposal 3: Introduce SRS trigger in RRC UL grant to benefit UE detection and further downlink scheduling.

Proposal 4: Capture the condition for UL grant starting offset and scheduling interval such that the grant occasions across all frames shall be same.

Proposal 5: Agree to the existing scheduling intervals in the running CR.
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