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In RAN1#100-e meeting [1], the following agreements were reached for DAPS-HO.
	[100e-NR-Mob-Enh-01] – Daewon (Intel)
E-mail discussion/approval to resolve the issue of PRACH and PUSCH/PUCCH/SRS overlap in time domain for single cell or intra-frequency CA operation by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2
Decision: As per email decision posted on Feb. 29th,
Agreement:
When PRACH in target cell and PUSCH/PUCCH/SRS in source cell overlap (within a gap), prioritize the target cell transmission (drop PUSCH/PUCCH/SRS in source). 
· Use part of TP from Nokia’s Tdoc R1-2001051 as basis for final TP.
· The following text proposal for TS 38.213 is agreed.

	15	Dual active protocol stack based handover
< Unchanged parts are omitted >
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to source MCG in a same [source MCG] slot overlapping in time domain with PRACH transmission to target MCG or when a gap between the first or last symbol of a PRACH transmission to target MCG in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission to source MCG in a second slot. N = 2 for µ=0 or µ=1,  N=4 for µ=2 or µ=3, and µ is the SCS configuration of the active UL BWP for PUSCH/PUCCH/SRS transmission to the source MCG.



[100e-NR-Mob-Enh-02] – Daewon (Intel)
E-mail discussion/approval to resolve the misalignment between RAN1 agreement and specification text for uplink power control for DAPS-HO (including possible RRC parameter update) by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2
Decision: According to email decision posted on Feb. 28th, the following is agreed:
Agreement: Include the following parameters to RRC list 
· p-DAPS-FR1
· p-DAPS-FR2
· UplinkPowerSharingDAPS-HO-mode
Agreement: The following text proposal is agreed for 38.213.
	15	Dual active protocol stack based handover
< Unchanged parts are omitted >
If a UE is configured with an target MCG and a source MSCG using NR radio access in FR1 and/or in FR2, 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 SMCG by p-DAPS-FR1 and/or by p-DAPS-FR2 and with an inter-CG power sharing mode by UplinkPowerSharingDAPS-HO-mode for FR1 and/or by UplinkPowerSharingDAPS-HO-mode for FR2. The UE determines a transmission power on the target MCG   and a transmission power on the source MSCG per frequency range.
< Unchanged parts are omitted >



[100e-NR-Mob-Enh-03] – Daewon (Intel)
E-mail discussion/approval to resolve uplink transmission prioritization and dropping/cancellation rules by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2
Decision: No consensus in the email discussion.


[bookmark: _Ref129681832]In this contribution, we provide our views on remaining issues on DAPS-HO.
Remaining issues on DAPS-HO
1.1 Frequency-Division Multiplexing of PDCCH/PDSCH
It was agreed in RAN1#99 [2] that for intra-frequency DAPS-HO operation, the active DL BWP of the target cell is confined within the active DL BWP of the source cell. Therefore, the source and target cells do not have to use the same active DL BWP or use the same DMRS positions or configurations. Whether or not to have some coordination between source and target cells to ensure resource and DMRS orthogonality for channel estimation purposes is left to NW implementation. If overlapped transmission is allowed, some extra processing, such as interference estimation/cancellation, would be required at the UE side. To mitigate UE complexity, an open FFS point was kept in the agreement from RAN1#99 (i.e., the 2nd one), pasted below:
	Agreement:
· In RAN1 understanding, if UE indicates that it supports DAPS HO for a specific feature set, it implies (without additional capability signaling) that UE supports simultaneous reception of DL signals/channels in overlapping OFDM symbols for DAPS HO.
· Additional restrictions may apply, e.g. BWP, BD/CCE limit for PDCCH monitoring
· Additional capability signaling is required to indicate the intra-frequency DAPS HO for a specific feature set
· FFS: Whether indicated capabilities are per FS or per FSPC
· Note: as per RAN2 LS R1-1911924, UE may additionally indicate that UE supports simultaneous transmission of UL signals/channels in overlapping OFDM symbols.
· FFS: Whether, a UE that indicates DAPS-HO capability is capable of simultaneously receiving PDCCH/PDSCH from source and target cells when the resources for PDCCH/PDSCH from the two cells overlap in frequency and time.



To close this FFS point, we propose to restrict the minimum UE capability of DAPS-HO to where the UE is able to receive DL channels (such as PDCCH and PDSCH) from source and target cells in overlapping OFDM symbols but in an FDM manner only, i.e., PDCCH/PDSCH are received on overlapping OFDM symbols but in non-overlapping frequency resources. Furthermore, an additional UE capability parameter can be introduced to indicate the support of receiving PDCCH/PDSCH from source and target cells on overlapping time and frequency resources simultaneously. In light of this, we make the following proposals:
Proposal 1: Restrict the minimum UE capability of DAPS-HO to FDMed simultaneous reception from source and target cells on overlapping OFDM symbols.
Proposal 2: Introduce additional UE feature simultaneousRxOnOverlappedfreqAndtime to indicate the support of simultaneous reception from source and target cells on overlapped time and frequency resources.

Correspondingly, a text proposal for TS 38.213 is provided as follows:
	< Start of the text proposal >
15	Dual active protocol stack based handover

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. 
The UE may expect to receive one PDCCH associated to one MCG to schedule one PDSCH, where the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH.
If a UE does not indicate a capability simultaneousRxOnOverlappedfreqAndtime for simultaneous reception on overlapped frequency resources and is configured with a source MCG and a target MCG, the UE does not expect:
· the set of frequency resources provided by higher layer parameter frequencyDomainResources in a ControlResourceSet in a source MCG to overlap with the set of frequency resources provided by frequencyDomainResources in a ControlResourceSet in a target MCG and,
· to receive a PDSCH scheduled by a corresponding PDCCH sent by the source MCG to be located in frequency resources overlapping with a PDSCH scheduled by a corresponding PDCCH sent by the target MCG.
If the PDCCHs that schedule corresponding PDSCHs are associated to different MCGs, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1 in [5, TS 38.214].
< End of the text proposal >



1.2 Timeline restriction for UL cancellation
One issue that was discussed during RAN1#100-e meeting [1] was that the UE may face situations where the source cell sends a PDCCH (e.g., in slot n) scheduling an PUSCH transmission (e.g., in slot n’) and the target cell sends a PDCCH in a slot later but scheduling an PUSCH transmission in the same slot n’ which is overlapping with PUSCH transmission to the source cell. Such overlapping situation may occur if the target cell/MCG has a faster timeline than the source cell/MCG, as illustrated in Figure 1. 
For such overlapping case, per previous agreement, the PUSCH transmission to source cell is to be dropped, but there is a need to give enough time for UE to figure out whether overlapping exists or not. To be specific, if the scheduled UL transmission to target cell overlaps with the ongoing UL transmission to source cell, the time interval between the end of scheduling DCI from target cell and the start of UL transmission to source cell should be at least Toffset symbols. If the time interval between the end of scheduling DCI from target cell and the start of UL transmission to source cell is less than Toffset symbols, a UE cannot cancel the uplink transmission to source cell, because the UE needs time to analyze the DCI from target cell and cancel the ongoing UL transmission to source cell. Toffset includes both DCI/PUSCH processing time and cancellation time.
[bookmark: OLE_LINK141][bookmark: OLE_LINK139]Here, we propose Toffset = Tproc,2, where Tproc,2 is determined according to Section 6.4 of TS 38.214, assuming d2,1 = 1, d2,2 = 0, µ corresponds to the smallest SCS between the SCS of the PDCCH in target cell and the SCS of the UL transmission to the target cell, and N2 corresponds to a PUSCH preparation time for UE processing capability 1 in Section 6.4 of TS 38.214. Furthermore, such timeline restriction is also applicable to collision between dynamic UL transmissions to target cell and any types of UL transmission (PUSCH/PUCCH/SRS) to source cell (except for SRS antenna/carrier switching, for which the timeline should be further discussed/relaxed).
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Figure 1: UL cancellation restriction
Proposal 3: For UL cancellation to source cell, the time interval between the end of scheduling DCI from target cell and the start of UL transmission to source cell should be at least Toffset symbols.
· Toffset = Tproc,2, where Tproc,2 is determined according to Section 6.4 of TS 38.214, assuming d2,1 = 1, d2,2 = 0, µ corresponds to the smallest SCS between the SCS of the PDCCH in target cell and the SCS of the UL transmission to the target cell, and N2 corresponds to a PUSCH preparation time for UE processing capability 1 in Section 6.4 of TS 38.214.

 Correspondingly, a text proposal for TS 38.213 is provided 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 
If a UE indicates support of cancelling uplink transmission to the source MCG, the UE shall cancel an uplink transmission to source cell started from Toffset symbols after the end of PDCCH which schedules/triggers an uplink transmission to target cell that collides with the uplink transmission to source cell, where Toffset = Tproc,2, where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2 = 0, µ corresponds to the smallest SCS between the SCS of the PDCCH and the SCS of the uplink transmission on the target cell, and N2 corresponds to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214].
UE transmissions on the target cell and the source cell overlap if they are in
-	overlapping time resources if the carrier frequencies for the target MCG and the source MCG are intra-frequency and intra-band
-	overlapping time resources and overlapping frequency resources if the carrier frequencies for the target MCG and the source MCG are not intra-frequency and intra-band
< End of the text proposal >



1.3 Clarification for UL power sharing between source and target MCGs
In the thread of email discussion [100e-NR-Mob-Enh-02] of RAN1#100-e meeting [1], RAN1 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 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. We propose to clarify possible configurations of frequency ranges for source and target MCGs that the UE can expect to be provided with, and avoid the misleading term of “and/or” in this context. 
Proposal 4: Clarify possible configurations of frequency ranges for source and target MCGs and avoid misleading term of “and/or” in the description of UL power sharing. 
Correspondingly, a text proposal for TS 38.213 is provided as follows:
	< 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 >



1.4 Support of simultaneous UL transmission 
[bookmark: _GoBack]During RAN1#99 meeting [2], it was agreed that UEs supporting DAPS-HO without supporting simultaneous UL transmission would drop UL transmissions towards the source cell. However for UEs supporting DAPS-HO and supporting simultaneous UL transmission, the UE transmits to both source and target cells without dropping any transmission, as shown in the 3rd bullet of the agreement below:
	Agreement:
· Confirm WA from RAN1 #98bis on UL transmission of signals/channels for DAPS HO with the following changes:
· Collision (in above) means is defined for the following cases:
· when physical time resources for UL channel/signals partially or fully overlap at least for the intra-frequency intra-band scenario.
· physical time and frequency resources for UL channel/signals partially or fully overlap in time and frequency for any other scenario.
· Note: Cases when UE realizes UL transmission collides after transmission to the source/target cell is ongoing can be discussed during the CR review.
· UL transmission dropping when UL transmission of signals/channels to source and target cell collide should apply to all combination of UL channel/signals (i.e. prioritize target)
· If UE supporting DAPS HO indicates that UE is not capable of supporting simultaneous UL transmission to source and target cell, UE will drop transmission of source cell if UL transmissions of source and target cell overlap in time. Otherwise, UE transmits UL signals/channels to both source and target cell in DAPS HO.



In the latest draft (i.e., R1-2001484), UE features for DAPS-HO include FG 21-2 (for UL power sharing) and 21-2a (for UL transmission cancellation). Given the lack of a dedicated UE capability for signaling simultaneous UL transmission support, we recommend using the indication of FG 21-2 coupled with the non-indication of FG 21-2a as an implicit way for the UE to indicate DAPS-HO support with simultaneous UL transmission.
Proposal 5: UE indication of support for FG 21-2 without indicating support for FG 21-2a implies the support of DAPS-HO with simultaneous UL transmission capability.

Conclusions 
The observations and proposals of this paper are summarized as follows. 
Proposal 1: Restrict the minimum UE capability of DAPS-HO to FDMed simultaneous reception from source and target cells on overlapping OFDM symbols.
Proposal 2: Introduce additional UE feature simultaneousRxOnOverlappedfreqAndtime to indicate the support of simultaneous reception from source and target cells on overlapped time and frequency resources.
Proposal 3: For UL cancellation to source cell, the time interval between the end of scheduling DCI from target cell and the start of UL transmission to source cell should be at least Toffset symbols.
· Toffset = Tproc,2, where Tproc,2 is determined according to Section 6.4 of TS 38.214, assuming d2,1 = 1, d2,2 = 0, µ corresponds to the smallest SCS between the SCS of the PDCCH in target cell and the SCS of the UL transmission to the target cell, and N2 corresponds to a PUSCH preparation time for UE processing capability 1 in Section 6.4 of TS 38.214.
Proposal 4: Clarify possible configurations of frequency ranges for source and target MCGs and avoid misleading term of “and/or” in the description of UL power sharing.
Proposal 5: UE indication of support for FG 21-2 without indicating support for FG 21-2a implies the support of DAPS-HO with simultaneous UL transmission capability.
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