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1	Introduction
One of the objectives of the LTE mobility WID is improving the mobility robustness during handover (see RP-181544). This document discusses an enhancement to an issue seen in real deployment for reducing RLF during handover cause by UE lack initialization transmission power. 
2	Uplink power control during handover
LTE cells may be deployed in low frequency band (e.g. 800 MHz) and on high(er) frequency (e.g. 2 GHz) band, are often equipped with the same P0_UE using e.g. default value 0, with the intent to manage UL PC mainly via closed loop PC commands sent by the eNB. However, the TPC accumulation is always reset during handover as per TS36.213, which may lead to issues in case the P0 values differ between the source and target eNBs.
Observation 1: If different P0_UE values are used in source and target cells, UE will reset the TPC accumulation during handover.
When the TCP accumulation is reset, it may happen that the P0 value can’t boost UL power enough or too many power ramping steps are required for uplink initialization transmission. This can lead to RLF due to UL transmission problems when executing the handover, and the UE located at the edge of cell may require additional TPC commands to compensate the reset of the previous TPC accumulation. In the worst case, this can case all downlink transmission to the UE to be DTXed and the UE performijng reestablishment in the source cell, after which the handover procedure may be redone again, repeating the same end result. Such repeated handovers will increase transmission latency and may also result in a call drop in the worst case.
Observation 2: Resetting the TPC accumulation at handover may lead to RLF with different P0 at source and target cell.
Similar situation can occur also if eNB configures open loop parameters and the accuracy of open loop uplink PC is not good, since large tolerance is allowed for the UE to set its power for the first uplink transmission: With the open loop power control, UE estimates the path loss of its own transmit link according to the received downlink common reference signal fading condition, and calculates its own transmit power through the power control formula. The open loop PC is characterized by not requiring UE to feedback information to the base station, nor waiting for the power control commands from the base station. However, the open loop power control is mainly used to adapt to slow fading: When the wireless channel changes only slowly, the open loop power control can estimate the channel fading condition well and respond, and the adjusted power dynamic range is large. The accuracy of this fading estimation is based on the consistent fading of the uplink and downlink. For LTE FDD, since the frequency difference between the uplink and downlink is much larger than the relevant bandwidth of the signal, the correlation between the uplink and downlink channel fading may be low, which can result in reduced accuracy for the uplink power when open loop power control is used.
Observation 3: Open loop PC works best in fading conditions with only slowly varying channel (e.g. slow UE speed).
Observation 4: For UEs located at the edge of the cell, due to the distance and the interference suppression, the base station adopts low-order modulation and allocates fewer PRBs, resulting in further reduction of the transmit power lead worse insufficient transmit power.
To alleviate thse issues, we would propose to indicate to UE when it shuld retain the TPC accumulation. This could be always done based on eNB configuration within the HO command (from either source or target eNB) and applied in case re-establishment is triggered towards the source or target cell (since in both cases the UE would reset the TPC commands, which could make re-establishment success harder). 
Proposal 1: Allow source eNB to indicate that UE should retain TPC accumulation in case UE does re-establishment towards source cell at HO failure (e.g. when “too early HO” or “HO to wrong cell” occurs).
Proposal 2: Allow target eNB to indicate in HO command that that UE should retain TPC accumulation during handover (to aid in making the HO succeed).
In case these proposals are agreed, an LS should also be sent to RAN1 to inform them on the proposal since TPC accumulation is in the domain of RAN1 and would be captured in TS36.213. However, the decision to do this kind of scheme would still be possible in RAN2 since it relates to the overall handover aspects.
Proposal 3: If P1 or P2 is agreed, send LS to RAN1 to ask them to handle the retaining of the TPC accumulation in their specifications.
3	Conclusions
We have discussed the matter of TPC accumulation during handover and re-establishment, and observed the following along with some proposals based on the discussion: 
Observation 1: If different P0_UE values are used in source and target cells, UE will reset the TPC accumulation during handover.
Observation 2: Resetting the TPC accumulation at handover may lead to RLF with different P0 at source and target cell.
Observation 3: Open loop PC works best in fading conditions with only slowly varying channel (e.g. slow UE speed).
Observation 4: For UEs located at the edge of the cell, due to the distance and the interference suppression, the base station adopts low-order modulation and allocates fewer PRBs, resulting in further reduction of the transmit power lead worse insufficient transmit power.
Proposal 1: Allow source eNB to indicate that UE should retain TPC accumulation in case UE does re-establishment towards source cell at HO failure (e.g. when “too early HO” or “HO to wrong cell” occurs).
Proposal 2: Allow target eNB to indicate in HO command that that UE should retain TPC accumulation during handover (to aid in making the HO succeed).
Proposal 3: If P1 or P2 is agreed, send LS to RAN1 to ask them to handle the retaining of the TPC accumulation in their specifications.



