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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#100b-e [1], RAN1 reached the following agreements on DAPS-HO.

	[100b-e-NR-Mob-Enh-01] Email discussion/approval on UL cancellation in UL DAPS-HO by 4/24; if necessary, followed by endorsing the corresponding TP by 4/30 – Daewon (Intel)
Agreement:
Adopt the following text proposal for Section 15 of TS 38.213
----------- Start text proposal---------------
If 
- the UE does not provide UplinkPowerSharingDAPS-HO, and 
- UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell, and cancels the transmission to source cell after [the PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 after a last symbol of a CORESET where the UE detects a DCI format scheduling the transmission on the target cell and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0. ]
A UE does not expect to cancel a transmission on the source cell [in symbols from the set of symbols] that occur, relative to a last symbol of a CORESET where the UE detects a DCI format scheduling a transmission on the target cell, after a number of symbols that is smaller than the [ PUSCH preparation time Tproc,2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0]
------------ End text proposal

[100b-e-NR-Mob-Enh-02] Email discussion/approval on power sharing mode for UL DAPS-HO by 4/23; if necessary, followed by endorsing the corresponding TP by 4/29 – Daewon (Intel)
Agreement:
· gNB can configure for the UE a specific power sharing mode for DAPS 
· It is assumed that gNB shall only enable a power sharing mode for DAPS among the power sharing modes that the UE indicated support of.
· gNB can disable power sharing between target and source MCG 
· no power sharing between target and source MCG can be indicated by gNB not configuring UplinkPowerSharingDAPS-HO-mode.




[bookmark: _Ref129681832]In this contribution, we provide our views on the remaining issues on DAPS-HO in NR Rel-16.
Discussion on remaining issues on DAPS-based HO
1.1 Conditions for UL cancellation
Timeline for UL cancellation
In [100b-e-NR-Mob-Enh-01], one of the issues that was extensively discussed was the issue of UL cancellation and the need for having a timeline. The main benefit to having a timeline is that it allows both the NW and the UE to operate with reasonable implementation complexity by setting mutually appreciated ground rules. On the NW side: it allows the source and target gNBs to send PDCCHs simultaneously, as required by DAPS-HO. This is beneficial because it allows the scheduling to operate with looser coordination, unlike the tight coordination that a TDM solution would require. On the UE side: it allows the UE to deal with various situations and cancel UL transmissions provided that some expectations with regards to the NW are met, thus keeping the UE’s implementation complexity reasonable. Figure 1 gives an illustration of the timeline that is described in the TP agreed at the last meeting.
[image: ]
Figure 1: UL cancellation timeline
As long as the time interval where the source PUSCH can be properly cancelled by the UE is not too short, the overall system can work properly. The choice of appropriate K2 values is ultimately a matter of NW implementation and based on the PUSCH preparation capability indicated by the UE. The TP agreed during the last meeting enables such a framework to be put in place. 
The timeline in the TP discussed in [100b-e-NR-Mob-Enh-01] is a mirror of SFI cancellation behavior in 11.1 of 38.213. However, the scenario is a little more complicated in DAPS. For example, whether band of source and target is inter-frequency intra-band vs. inter-frequency inter-band, or same RF chain or different RF chains for transmissions. Further, SFI cancellation behavior is within a same cell, UL cancellation in DAPS is operated on different cells, and this may cause more time for cancellation than the time defined for SFI related. 
Therefore, we propose to make the timeline a bit more relaxed. A UE cancels the transmission to source cell after Toffset symbols after a last symbol of a CORESET where the UE detects a DCI format scheduling the transmission on the target cell. Toffset = Tproc,2+2, where Tproc,2 is the PUSCH preparation time determined according to section 6.4 of TS 38.214, assuming d2,1 = 1, µ corresponds to the smallest SCS configuration among the SCS configuration of the PDCCH carrying the DCI format, the SCS configuration of the UE transmission on the target cell and the SCS configuration of the UE transmission on the source cell, and 2 symbols are the additional time required for the cancellation.
In light of the above, we make the following proposal:
[bookmark: OLE_LINK15][bookmark: _GoBack]Proposal 1: Update the TP from [100b-e-NR-Mob-Enh-01] as follows.

	< Start of the text proposal >
15	Dual active protocol stack based handover

< Unchanged parts are omitted >
If 
- the UE does not provide UplinkPowerSharingDAPS-HO, and 
- UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell, and cancels the transmission to source cell after [the PUSCH preparation time Tproc,2+2, where Tproc,2 is the PUSCH preparation time for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 after a last symbol of a CORESET where the UE detects a DCI format scheduling the transmission on the target cell and μ corresponds to the smallest SCS configuration between among the SCS configuration of the PDCCH carrying the DCI format, the SCS configuration of the UE transmission on the target cell, and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0. ]
A UE does not expect to cancel a transmission on the source cell [in symbols from the set of symbols] that occurs, relative to a last symbol of a CORESET where the UE detects a DCI format scheduling a transmission on the target cell, after a number of symbols that is smaller than the [ PUSCH preparation time Tproc,2+2 for the corresponding PUSCH processing capability [6, TS 38.214] assuming d2,1 = 1 and μ corresponds to the smallest SCS configuration between among the SCS configuration of the PDCCH carrying the DCI format, the SCS configuration of the UE transmission on the target cell, and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines Tproc,2 assuming SCS configuration μ=0.]
< End of the text proposal >




Time gap between UL transmission to source MCG and UL transmission to target MCG
Another issue that need to be discussed was that the UE may face situations where the source MCG sends a PDCCH scheduling an UL PUSCH transmission (e.g. in slot n) and the target MCG sends a PDCCH in a slot scheduling an UL PUSCH transmission (e.g. in slot n’) which there is a time gap between these two UL transmissions. 
As shown in Figure 2, when TA of source MCG and TA of target MCG are different, this may cause small time gap between UL transmission to source MCG and UL transmission to target MCG. When the time gap is too small, the UE may not be able to switch its transmission using the same processing chain. Therefore, a certain time gap between UL transmission (PUSCH/PUCCH/SRS) to source MCG and UL transmission (PUSCH/PUCCH/SRS) to target MCG should be guaranteed for transmission switching which is similar as the gap defined for PRACH on target cell.  If the time gap is not satisfied, UL transmission to source MCG is canceled or dropped.
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Figure 2 Gap between UL transmission to source MCG and UL transmission to target MCG

Proposal 2: Adopt the following TP for DAPS-HO operation in intra-band operation, to provide a time gap to guarantee transmission switching between PUSCH/PUCCH/SRS to source MCG and PUSCH/PUCCH/SRS to target MCG.
-------------------------------------< Start of text proposal for TS38.213 >------------------------------------------
<Unchanged parts are omitted>
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to the source MCG in a slot when the transmission would overlap in time with a PRACH transmission to the target MCG or when a gap between a first or last symbol of a PRACH transmission to the target MCG in a first slot would be separated by less than  symbols from a last or first symbol, respectively, of the PUSCH/PUCCH/SRS transmission to the source MCG in a second slot.  for  or ,  for  or , and  is the SCS configuration of the active UL BWP for the PUSCH/PUCCH/SRS transmission to source MCG. 

For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to the source MCG in a slot when a gap between a first or last symbol of a PUSCH/PUCCH/SRS transmission to the target MCG in a first slot would be separated by less than  symbols from a last or first symbol, respectively, of the PUSCH/PUCCH/SRS transmission to the source MCG in a second slot.  for  or  or ， for , and  is the SCS configuration of the active UL BWP for the PUSCH/PUCCH/SRS transmission to source MCG.

<Unchanged parts are omitted>
-------------------------------------< End of text proposal for TS38.213 >------------------------------------------

 
1.2 Clarification for UL power sharing between source and target MCGs
In [100e-NR-Mob-Enh-02], we agreed on a TP that introduces the use of RRC parameters p-DAPS-FR1 and p-DAPS-FR2. We know that RAN2 has agreed not to support FR2-to-FR2 DAPS-HO in NR Rel-16, however the ambiguous usage of “and/or” in the TP that was agreed seems to imply that a UE can be configured with source and target MCGs both using NR radio access in FR2. In order to clarify the type of configurations that the UE can expect to be provided, we provide the following text proposal to address this inconsistency:
Proposal 3: Adopt the following text proposal for UL power sharing.

	< Start of the text proposal >
15	Dual active protocol stack based handover

< Unchanged parts are omitted >

If a UE is configured with a target MCG and a source MCG using NR radio access in FR1 and/or in FR2,:
· a target MCG using NR radio access in FR1 and a source MCG using NR radio access in FR1, or
· a target MCG using NR radio access in FR1 and a source MCG using NR radio access in FR2, or
· a target MCG using NR radio access in FR2 and a source MCG using NR radio access in FR1,
 the UE is configured a maximum power  for transmissions on the target MCG by p-DAPS-FR1 and/or by p-DAPS-FR2 and a maximum power  for transmissions on the source MCG by p-DAPS-FR1 and/or by p-DAPS-FR2: 
· by p-DAPS-FR1 for the target MCG using NR radio access in FR1 and by p-DAPS-FR1 for the source MCG using NR radio access in FR1, or
· by p-DAPS-FR1 for the target MCG using NR radio access in FR1 and by p-DAPS-FR2 for the source MCG using NR radio access in FR2, or
· by p-DAPS-FR2 for the target MCG using NR radio access in FR2 and by p-DAPS-FR1 for the source MCG using NR radio access in FR1,
and with an inter-CG power sharing mode by UplinkPowerSharingDAPS-HO-mode for FR1 and/or by UplinkPowerSharingDAPS-HO-mode for FR2 for the frequency range combination used by the source and target MCGs. The UE determines a transmission power on the target MCG and a transmission power on the source MCG per frequency range.
< End of the text proposal >



The agreement that resulted out of [100b-e-NR-Mob-Enh-02] indicates that the gNB can disable UL power sharing by not configuring UplinkPowerSharingDAPS-HO-mode, effectively giving the gNB control of the expected UE behavior. The current spec already captures the corresponding UE behavior when UL power sharing is being used: the UE transmits on the target cell and cancels any source UL transmissions that collide with target UL transmissions, using the UL cancellation timeline discussed in the earlier section. This UE behavior is described in the TP for UL cancellation, all we need to do is to reuse this TP and update the first condition to reflect the agreement from [100b-e-NR-Mob-Enh-02]. In light of this, we make the following proposal based on the TP for UL cancellation:
Proposal 4: Adopt the following TP regarding the case of UplinkPowerSharingDAPS-HO-mode not being provided to UE. 

	< Start of the text proposal >
15	Dual active protocol stack based handover

< Unchanged parts are omitted >
If 
- the UE is not provided UplinkPowerSharingDAPS-HO-modedoes not provide UplinkPowerSharingDAPS-HO, and 
- UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell.
< End of the text proposal >




1.3 Clarifications on UE behavior regarding UL cancellation
In [100b-e-NR-Mob-Enh-01], the issue of UE behavior under UL cancellation during DAPS-HO operation was raised. PUSCH transmissions may carry information such as PHR reports, aperiodic CSI reports, multiplexed UCIs. Given that the NW sent a HO command to the UE, it is reasonable to expect that the UE will continue to spend some of its processing power to perform functions that relate to the source cell, e.g. radio link monitoring until the source cell is released (which marks the end of DAPS-HO) We don’t see a strong need to pursue such discussions as they don’t hinder DAPS-HO operation. In light of the above, we make the following proposal:
Proposal 5: The UE doesn’t need to treat UL transmissions sub-sequent to a cancelled UL transmission in a special manner.

Conclusions 
In this contribution, we provide overview on the remaining issues of DAPS-HO operation. Based on the above discussion, we have the following observations and proposals:
Proposal 1: Update the TP from [100b-e-NR-Mob-Enh-01] as follows.
Proposal 2: Adopt the following TP for DAPS-HO operation in intra-band operation, to provide a time gap to guarantee transmission switching between PUSCH/PUCCH/SRS to source MCG and PUSCH/PUCCH/SRS to target MCG.
Proposal 3: Adopt the following text proposal for UL power sharing.
Proposal 4: Adopt the following TP regarding the case of UplinkPowerSharingDAPS-HO-mode not being provided to UE. 
Proposal 5: The UE doesn’t need to treat UL transmissions sub-sequent to a cancelled UL transmission in a special manner.
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