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1 Background
In R1-2005211, RAN2 sent an LS to RAN1 asking the following questions related to DAPS:
RAN2 asks RAN1:

1) Whether LTE DC uplink power sharing mechanism (i.e., mode 1 and mode 2) is applicable for both intra and inter frequency LTE DAPS HO? 
2) If specified, RAN2 requests RAN1 to provide a list of UL power sharing parameters to be used for LTE DAPS HO.




2 Extending DC power control to DAPS
Similar to the approach followed in NR work item, we propose to follow the DC power allocation mechanism for DAPS, with the following modifications:
· In DC, there is an MCG and an SCG. In DAPS, there is a source MCG and target MCG. The behavior should be such that target MCG is prioritized (i.e., “Target MCG” = “DC MCG”, and “Source MCG” = “DC SCG”)
· The use of power control mode 1 or 2 depends on the capability of support of sync/async DAPS, instead of sync/async DC.
In order to enable DAPS power sharing, the following IE has to be configured when DAPS is enabled. In line with the mapping between SCG and source MCG, the IE “p-MeNB” refers to the target MCG, and “p-SeNB” refers to the source MCG:
PowerCoordinationInfo-r12 ::= SEQUENCE {
     p-MeNB-r12           INTEGER (1..16),
     p-SeNB-r12           INTEGER (1..16),
     powerControlMode-r12 INTEGER (1..2)
}

The power control mechanisms defined for LTE DC apply to sync and async inter-band scenarios. Therefore, the power control mechanisms defined based on clause 5.1.4 of TS 36.213 can be directly used for inter-band DAPS.

Proposal 1: For inter-band DAPS power sharing:
· Follow the same mechanism as DC.
· UE is configured with PowerCoordinationInfo, where “p-MeNB” refers to the target MCG, and “p-SeNB” refers to the source MCG.
About intra-band DAPS (either inter-frequency or intra-frequency), we make the following observations:
· In general, for asynchronous DAPS, simultaneous reception to source and target MCG are not possible.
· For synchronous transmission, power sharing mode 1 can apply. Note that RAN4 tightened the definition of “synchronous” for intra-frequency and intra-band DAPS as follows:
	Type of handover
	Maximum receive timing difference between source and taget cells (µs) for sync DAPS handover
	Maximum transmit timing difference between source and taget cells (µs) for sync DAPS handover

	Intra-frequencyNote 1,2,3
	6µs
	8.21 µs 

	Intra-band inter-frequency Note 1,2,3
	6µs
	8.21 µs

	Inter-band inter-frequency
	33 µs
	35.21 µs

	Note 1:	If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.
Note 2:	A UE is not expected to transmit in the uplink earlier than 20us after the end of the last received downlink symbol in the same cell.
Note 3:	A UE is not expected to receive in the downlink earlier than 20us after the end of the last transmitted uplink symbol in the same cell.



Thus, if we apply power control Mode 1, the degradation due to power change in a subframe is minimal, in the order of 8us.
Observation 1: RAN4 tightened the definition of “synchronous DAPS handover” for intra-frequency and intra-band to 6us MRTD and 8.21us MTDD (vs 33us/35.21us for inter-band)

Proposal 2: For intra-band sync DAPS, power control mode 1 can be applied.
· UE is configured with PowerCoordinationInfo, where “p-MeNB” refers to the target MCG, and “p-SeNB” refers to the source MCG.

Proposal 3: Endorse TP to capture the power allocation changes for DAPS in TS 36.213.


<TP, 36.213 (new clause)>
5.1.4a(new)	Power allocation for dual active protocol stack
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 target MCG and a source MCG in different bands, and the UE is configured with PowerCoordinationInfo-DAPS, the UE shall apply the procedures described in clause 5.1.4 with the following modifications
	- Consider the target MCG as the MCG and the source MCG as the SCG.
	- Replace “(a)synchronous dual connectivity” by “(a)synchronous DAPS”.

If a UE is configured with a target MCG and a source MCG in the same band, and the UE is configured with PowerCoordinationInfo-DAPS, only synchronous DAPS as defined in [X] is applicable. The UE shall apply the procedures described in clause 5.1.4 with the following modifications
	- Consider the target MCG as the MCG and the source MCG as the SCG.
	- Replace “(a)synchronous dual connectivity” by “(a)synchronous DAPS”.

</TP, 36.213 (new clause)>

3 Draft LS to RAN2
In line with the discussion above, we propose to reply to RAN2 as follows:

RAN1 discussed the questions from RAN2 in LS R1-2005211 and concluded the following:
Q1) Whether LTE DC uplink power sharing mechanism (i.e., mode 1 and mode 2) is applicable for both intra and inter frequency LTE DAPS HO? 

A1) For inter-band DAPS, DC power control mode 1 and mode 2 are applicable.
For intra-band synchronous DAPS (as defined in TS 36.133), DC power control mode 1 is supported.

Q2) If specified, RAN2 requests RAN1 to provide a list of UL power sharing parameters to be used for LTE DAPS HO.

A2) For power sharing in LTE DAPS, the UE needs to be configured with PowerCoordinationInfo, where “p-MeNB” refers to the target MCG, and “p-SeNB” refers to the source MCG. For the behavior of power sharing, RAN1 endorsed the following TP for TS 36.213 
<< Include endorsed TP >>

Proposal 4: Endorse draft LS to RAN2.

4 Summary
Proposal 1: For inter-band DAPS power sharing:
· Follow the same mechanism as DC.
· UE is configured with PowerCoordinationInfo, where “p-MeNB” refers to the target MCG, and “p-SeNB” refers to the source MCG.

Observation 1: RAN4 tightened the definition of “synchronous DAPS handover” for intra-frequency and intra-band to 6us MRTD and 8.21us MTDD (vs 33us/35.21us for inter-band)

Proposal 2: For intra-band sync DAPS, power control mode 1 can be applied.
· UE is configured with PowerCoordinationInfo, where “p-MeNB” refers to the target MCG, and “p-SeNB” refers to the source MCG.

Proposal 3: Endorse TP to capture the power allocation changes for DAPS in TS 36.213.

Proposal 4: Endorse draft LS to RAN2.
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