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There is an LS from RAN2 to ask RAN1 if the power control scheme in LTE DC can be applicable for LTE DAPS handover [1]. In this contribution, the relevant issues are discussed. 
Discussion
In LTE DC, there are two uplink power control schemes, i.e. power control mode 1 and mode 2 [2]. Mode 1 can be used for synchronous dual connectivity and asynchronous dual connectivity with the maximum uplink timing difference between transmitted signals to different serving cells equal to or less than the requirement defined in TS36.133. Mode 2 can be used for both synchronous dual connectivity and asynchronous dual connectivity. 
For LTE DAPS handover, the UE may maintain dual connectivity with source cell and target cell simultaneously. From the perspective of physical layer, it is the same with LTE DC. In RAN1#99, it was agreed that the UE performs transmission power control for UL transmission during NR DAPS handover based on the power sharing defined in NR-DC by replacing the MCG with target MCG and SCG with source MCG [3]. It was further agreed that target cell transmission power is prioritized if the maximum transmission power is exceeded. Similarly, the power sharing scheme in LTE DC can be reused for UL transmission during inter-frequency DAPS handover. 
Proposal 1: Power sharing schemes in LTE DC can be reused for UL transmission during LTE inter-frequency DAPS handover.
For intra-frequency DAPS handover, the source cell and the target cell have the same carrier center and their bandwidth overlap in the frequency domain. Simultaneous transmission to the source cell and the target cell on the same symbol may face more difficulty. In most cases, it is impossible due to mutual interference. The best solution is to perform UL transmission to the source cell and the target cell in a TDM manner. It should be noted the same mechanism is used in NR intra-frequency DAPS handover by canceling the source cell transmission in case of UL signals overlapping in the time domain. In RAN1#99, there was a discussion on whether an explicitly configured TDM pattern is needed during LTE DAPS handover triggered by an LS from RAN2 [4]. Unfortunately, no consensus was achieved. It concluded that TDM scheduling can be realized by the network implementation at the sacrifice of DL throughput. If there is no further progress on the explicitly configured TDM pattern, there is no RAN1 impact for intra-frequency DAPS handover.
Proposal 2: Transmission to the source cell and the target cell in a TDM manner is used for LTE intra-frequency DAPS handover and power sharing scheme is not needed.
Based on the discussion above, we have the following text proposal for TS36.213.
Proposal 3: Adopt the following text proposal.
---------------------------------------------------Text proposal for TS36.213---------------------------------------------------
	[bookmark: _Toc415085434]5.1.4	Power allocation for EUTRA dual connectivity
<---------------------------Other parts are omitted ------------------------------->
If a UE is configured with multiple cell groups, the UE is not expected to be configured with SRS trigger type 2, and
-	if the UE supports synchronous dual connectivity but does not support asynchronous dual connectivity, or if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter powerControlMode indicates dual connectivity power control mode 1
-	if the maximum uplink timing difference between transmitted signals to different serving cells including serving cells belonging to different CGs is equal to or less than the minimum requirement for maximum transmission timing difference for synchronous dual connectivity defined in [10].
-	The UE shall use the procedures described in sub clause 5.1.4.1.
-	If a PRACH transmission of the UE on the Pcell starting in subframe [image: ]of MCG overlaps in time domain with another PRACH transmission of the UE starting in subframe [image: ] of SCG, and if subframe [image: ] and subframe [image: ] overlap in time with more than one symbol, and if the total power of both the PRACH transmissions would exceed [image: ], the UE shall transmit the PRACH on the Pcell using the preamble transmission power [image: ]described in Subclause 6.1. The UE may drop or adjust the power of the PRACH transmission in subframe [image: ] of SCG such that the total power does not exceed [image: ], where [image: ]is the linear value configured transmitted power for Dual Connectivity for the subframe pair [image: ]as described in [6]. If the UE drops the PRACH transmission, it sends power ramping suspension indicator to the higher layers. If the UE adjusts the power of PRACH transmission, it may send power ramping suspension indicator to the higher layers.
-	if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter powerControlMode does not indicate dual connectivity power control mode 1
-	The UE shall use the procedures described in sub clause 5.1.4.2 .
-	If a PRACH transmission on the Pcell in subframe [image: ]of MCG overlaps in time another PRACH transmission in subframe [image: ]of SCG, and if the time difference between the start of the two PRACH transmissions is less than [image: ], and if the transmission timing of the PRACH on the Pcell (according to Subclause 6.1.1) is such that the UE is ready to transmit the PRACH on Pcell at least one subframe before subframe [image: ]of MCG, and if the total power of both the PRACH transmissions exceeds [image: ], the UE shall transmit the PRACH on the Pcell using the preamble transmission power PPRACH described in Subclause 6.1. The UE may drop or adjust the power of the PRACH transmission in subframe [image: ] of SCG such that the total power does not exceed [image: ], where [image: ]is the linear value configured transmitted power for Dual Connectivity for the subframe pair [image: ]as described in [6]. If the UE drops the PRACH transmissions, it sends power ramping suspension indicator to the higher layers. If the UE adjusts the power of PRACH transmission, it may send power ramping suspension indicator to the higher layers.
If a UE indicates a capability for dual active protocol stack based handover (DAPS HO), the UE can be provided with a source MCG and a target MCG. If a UE is configured with a source MCG and a target MCG, the UE is configured with an inter-CG power control mode for inter-frequency handover by higher layer parameter powerControlMode-DAPS and a parameter[image: ]for determining power allocation for target MCG by higher layer parameter p-DAPS-MeNB and a parameter [image: ] for determining power allocation for source MCG by higher layer parameter p-DAPS-SeNB.
-	If the higher layer parameter powerControlMode-DAPS indicates dual connectivity power control mode 1, the UE determines a transmission power for the target MCG or for the source MCG as described in this subclause for higher layer parameter powerControlMode indicating dual connectivity power control mode 1 by considering the target MCG as the MCG and the source MCG as the SCG.
-	If the higher layer parameter powerControlMode-DAPS does not indicate dual connectivity power control mode 1, the UE determines a transmission power for the target MCG or for the source SCG as described in this subclause for higher layer parameter powerControlMode not indicating dual connectivity power control mode 1 by considering the target MCG as the MCG and the source MCG as the SCG.
<---------------------------Other parts are omitted ------------------------------->



Conclusion
According to the discussion above, we have the following proposals.
Proposal 1: Power sharing schemes in LTE DC can be reused for UL transmission during LTE inter-frequency DAPS handover.
Proposal 2: Transmission to the source cell and the target cell in a TDM manner is used for LTE intra-frequency DAPS handover and power sharing scheme is not needed.
Proposal 3: Adopt the following text proposal.
---------------------------------------------------Text proposal for TS36.213---------------------------------------------------
	5.1.4	Power allocation for EUTRA dual connectivity
<---------------------------Other parts are omitted ------------------------------->
If a UE is configured with multiple cell groups, the UE is not expected to be configured with SRS trigger type 2, and
-	if the UE supports synchronous dual connectivity but does not support asynchronous dual connectivity, or if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter powerControlMode indicates dual connectivity power control mode 1
-	if the maximum uplink timing difference between transmitted signals to different serving cells including serving cells belonging to different CGs is equal to or less than the minimum requirement for maximum transmission timing difference for synchronous dual connectivity defined in [10].
-	The UE shall use the procedures described in sub clause 5.1.4.1.
-	If a PRACH transmission of the UE on the Pcell starting in subframe [image: ]of MCG overlaps in time domain with another PRACH transmission of the UE starting in subframe [image: ] of SCG, and if subframe [image: ] and subframe [image: ] overlap in time with more than one symbol, and if the total power of both the PRACH transmissions would exceed [image: ], the UE shall transmit the PRACH on the Pcell using the preamble transmission power [image: ]described in Subclause 6.1. The UE may drop or adjust the power of the PRACH transmission in subframe [image: ] of SCG such that the total power does not exceed [image: ], where [image: ]is the linear value configured transmitted power for Dual Connectivity for the subframe pair [image: ]as described in [6]. If the UE drops the PRACH transmission, it sends power ramping suspension indicator to the higher layers. If the UE adjusts the power of PRACH transmission, it may send power ramping suspension indicator to the higher layers.
-	if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter powerControlMode does not indicate dual connectivity power control mode 1
-	The UE shall use the procedures described in sub clause 5.1.4.2 .
-	If a PRACH transmission on the Pcell in subframe [image: ]of MCG overlaps in time another PRACH transmission in subframe [image: ]of SCG, and if the time difference between the start of the two PRACH transmissions is less than [image: ], and if the transmission timing of the PRACH on the Pcell (according to Subclause 6.1.1) is such that the UE is ready to transmit the PRACH on Pcell at least one subframe before subframe [image: ]of MCG, and if the total power of both the PRACH transmissions exceeds [image: ], the UE shall transmit the PRACH on the Pcell using the preamble transmission power PPRACH described in Subclause 6.1. The UE may drop or adjust the power of the PRACH transmission in subframe [image: ] of SCG such that the total power does not exceed [image: ], where [image: ]is the linear value configured transmitted power for Dual Connectivity for the subframe pair [image: ]as described in [6]. If the UE drops the PRACH transmissions, it sends power ramping suspension indicator to the higher layers. If the UE adjusts the power of PRACH transmission, it may send power ramping suspension indicator to the higher layers.
If a UE indicates a capability for dual active protocol stack based handover (DAPS HO), the UE can be provided with a source MCG and a target MCG. If a UE is configured with a source MCG and a target MCG, the UE is configured with an inter-CG power control mode for inter-frequency handover by higher layer parameter powerControlMode-DAPS and a parameter[image: ]for determining power allocation for target MCG by higher layer parameter p-DAPS-MeNB and a parameter [image: ] for determining power allocation for source MCG by higher layer parameter p-DAPS-SeNB.
-	If the higher layer parameter powerControlMode-DAPS indicates dual connectivity power control mode 1, the UE determines a transmission power for the target MCG or for the source MCG as described in this subclause for higher layer parameter powerControlMode indicating dual connectivity power control mode 1 by considering the target MCG as the MCG and the source MCG as the SCG.
-	If the higher layer parameter powerControlMode-DAPS does not indicate dual connectivity power control mode 1, the UE determines a transmission power for the target MCG or for the source SCG as described in this subclause for higher layer parameter powerControlMode not indicating dual connectivity power control mode 1 by considering the target MCG as the MCG and the source MCG as the SCG.
<---------------------------Other parts are omitted ------------------------------->
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