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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#101-e [1], RAN1 reached the following agreements on DAPS-HO.

	
[101-e-NR-Mob-Enh-01] – Daewon (Intel)
Email discussion/approval of Issue #1 (UL cancellation for DAPS) and #3 (UL overlapping transmission) in R1-2003747 by 5/29; if necessary, endorse the associated TPs by 6/4
R1-2004747	Summary of email discussions for [101-e-NR-Mob-Enh-01]	Moderator (Intel Corporation)
R1-2004957	Summary#2 of email discussions for [101-e-NR-Mob-Enh-01]	Moderator (Intel Corporation)
[bookmark: _Hlk42250990]Decision: As per email decision posted on June 6th,
Agreement:
· Introduce the following new FG 21-2d for inter-frequency DAPS-HO and adopt UL transmission based cancellation.
· Update the intra-frequency DAPS HO to include UL transmission cancellation feature.
	21-1a
	Intra-frequency DAPS HO
	Support of  intra-frequency DAPS-HO 
1) Support of simultaneous DL reception of PDCCH and PDSCH from source and target cell in DAPS-HO
2) Support of PDCCH blind decoding capability in the first MCG and second MCG.
3) Support of cancelling UL transmission to the source cell for intra-frequency DAPS-HO
	DAPS
(Note: RAN2 feature)
	Yes
	N/A
	The network cannot configure UE with DAPS HO
	Per Band
	No
	N/A
	N/A
	 
	[Optional with capability signalling]

	21-2d
	UL transmission cancellation
	Indicates support of cancelling UL transmission to the source cell for inter-frequency DAPS-HO
	21-1b
	Yes
	N/A
	UE does not support scheduling of overlapping PUSCH/PUCCH/SRS transmissions to source and target cells for inter-frequency DAPS-HO
	per band combination
	No
	N/A
	N/A
	 
	Optional with capability signalling



R1-2004991	Draft CR on correction on overlapping uplink transmissions for DAPS HO	Intel Corporation
Agreement:
Adopt TP#1-16 of R1- R1-2004957 (cover page information in R1-2004991) for Clause 15 of TS38.213
Agreement:
Adopt TP#2-1 of R1-2004957 (cover page information in R1-2004991) for Clause 15 of TS38.213
Agreement:
Adopt TP#2-6 of R1-2004957 (cover page information in R1-2004991) for Clause 15 of TS38.213

[101-e-NR-Mob-Enh-02] – Daewon (Intel)
Email discussion/approval of Issue #5 (Power sharing mode for UL DAPS-HO) in R1-2003747 by 5/28; if necessary, endorse the associated TPs by 6/3
R1-2004748	Summary of email discussions for [101-e-NR-Mob-Enh-02]	Moderator (Intel Corporation)
Decision: As per email decision posted on May 29th,
Agreement:
Adopt TP#8 in R1-2004748 (cover page information in R1-2004990) for Clause 15 of TS 38.213.
R1-2004990	Draft CR on correction on power sharing mode for DAPS HO	Intel Corporation

[101-e-NR-Mob-Enh-03] – Daewon (Intel)
Email discussion/approval of Issue #6 (PDCCH monitoring in DL DAPS-HO) in R1-2003747 by 5/28; if necessary, endorse the associated TPs by 6/2
R1-2004749	Summary of email discussions for [101-e-NR-Mob-Enh-03]	Moderator (Intel Corporation)
Decision: As per email decision posted on May 29th,
Agreement:
Adopt TP in R1-2004989 for Clause 15 of TS 38.213
R1-2004989	Draft CR on correction on PDCCH monitoring for DAPS HO	Intel Corporation



[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 Clarifications on UE behavior regarding UL power sharing and simultaneous UL transmission
In [101-e-NR-Mob-Enh-02], TP#14 was extensively discussed but eventually no agreement was reached. In this section we provide our views about the expected UE behavior when the UE indicates or doesn’t indicate support for e.g. UL power sharing and simultaneous UL transmission.
According to the RAN2 capability structure defined in [2], the UE can indicate support for simultaneous UL transmission for intra/inter-frequency DAPS-HO. As an example, the capability for intra-frequency is given below:
	intraFreqMultiUL-TransmissionDAPS-r16
Indicates that the UE supports simultaneous UL transmission in source PCell and target PCell. The UE can include this field only if intraFreqDAPS-r16 is present, and if any of intraFreqSemiStaticPowerSharingDAPS-Mode1-r16, intraFreqSemiStaticPowerSharingDAPS-Mode2-r16 or intraFreqDynamicPowersharingDAPS-r16 are present. Otherwise, the UE does not include this field.
	Band
	No
	N/A
	N/A



The UE can include intraFreqMultiUL-TransmissionDAPS-r16 only if the UE indicates support for intra-frequency DAPS-HO and indicates support for at least one mode of UL power sharing. Otherwise, the UE does not include the intraFreqMultiUL-TransmissionDAPS-r16 field. Therefore UL power sharing capability indication is a pre-requisite to simultaneous UL transmission indication. It should be noted that the above parameter is defined for when the source and target PCells are in the same FR.
Observation: UL power sharing support indication is a pre-requisite of simultaneous UL transmission support indication.
The above should be put in context with the more stringent definition of intra-frequency DAPS-HO in RAN1, which is that the target PCell uses DL/UL BWPs confined within the DL/UL BWPs of the source PCell. Given the agreement in [1] that the intra-frequency DAPS-HO FG includes UL cancellation as one of its FG components, it is understood from our perspective that if the UE indicates support for intra-frequency DAPS-HO, it supports all 3 components of the feature group. In addition, if the UE also indicates UL power sharing support in one of {intraFreqSemiStaticPowerSharingDAPS-Mode1-r16, intraFreqSemiStaticPowerSharingDAPS-Mode2-r16, intraFreqDynamicPowersharingDAPS-r16}, then UL cancellation should be the over-riding UE behavior over UL power sharing.
The table below summarizes the expected UE behavior with respect to the provision or non-provision of UplinkPowerSharingDAPS-HO-mode.

	
	UE is provided UplinkPowerSharingDAPS-HO-mode
	UE doesn’t provide UplinkPowerSharingDAPS-HO or is not provided UplinkPowerSharingDAPS-HO-mode

	NW sends an intra-frequency
DAPS-HO command to UE
	UE behavior  Perform source UL transmission cancellation
	UE behavior  Perform source UL transmission cancellation

	NW sends an intra-band
inter-frequency DAPS-HO command to UE
	UE behavior  Perform UL power sharing based on mode configured by UplinkPowerSharingDAPS-HO-mode
	UE behavior 
1) if UE indicates UL transmission cancellation support, UE performs source UL transmission cancellation
2) if UE does not indicate UL transmission cancellation support and does not indicate UL power sharing support, UE expects PUCCH/PUSCH/SRS transmissions to be TDM-ed



Based on the above table, the case where a UE is not provided UplinkPowerSharingDAPS-HO-mode and receives an inter-frequency DAPS-HO command can be treated in one of two ways: the first way is that the UE performs UL cancellation if the UE indicates UL transmission cancellation support and scheduled PUSCH transmissions can overlap; the second way is that the UE is not expected to handle scheduled PUSCH transmissions that are in overlapping time resources if UE does not indicate UL transmission cancelation support. 
If the UE receives an intra-frequency DAPS-HO command, whether the UE supports UL power sharing or not is irrelevant as the over-riding UE behavior is to perform UL cancellation. If the UE receives an inter-frequency DAPS-HO command and the UE is provided UplinkPowerSharingDAPS-HO-mode, then it is clear that the UE simply transmits both source and target UL transmissions using UL power sharing. 
In light of the above, we make the following proposal:
Proposal 1: Adopt the following TP on UL cancellation and UL power sharing

	15   Dual active protocol stack based handover
<unchanged text omitted>

If
· the carrier frequencies of target MCG and source MCG are not intra-band intra-frequency, and
· the UE does not support [UplinkCancellationDAPS-HO], and
· the UE does not provide UplinkPowerSharingDAPS-HO or the UE is not provided with UplinkPowerSharingDAPS-HO-mode,
the UE does not expect transmissions on the target and source cell in overlapping time resources.
If
· the UE does not provide UplinkPowerSharingDAPS-HO, and
· UE transmissions on the target cell and the source cell overlap, and
· the carrier frequencies of target MCG and source MCG are intra-band intra-frequency, or
· the carrier frequencies of target MCG and source MCG are not intra-band intra-frequency, and
· the UE supports [UplinkCancellationDAPS-HO], and
· the UE does not provide UplinkPowerSharingDAPS-HO or the UE is not provided with UplinkPowerSharingDAPS-HO-mode,
the UE transmits only on the target cell, and cancels the transmission to source cell if the first symbol of source cell transmission is after Tproc,2+d. The UE does not expect to cancel the transmission on the source cell with first symbol 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 Tproc,2+d. 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, d is the time duration of 2 symbols with SCS based on SCS configuration μ, and μ corresponds to the smallest SCS configuration among 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 of the text proposal >



1.2 Clarifications on the configuration of DAPS-Based HO and multi-TRP transmission
DAPS-HO and M-TRP are two of the important features in Rel-16. For the UEs that can support both M-TRP transmission and DAPS-HO, it is unclear whether the NW can configure the UE to perform DAPS-HO and M-TRP transmission simultaneously in the current spec. Due to the current spec’s ambiguity on this point, a UE implementation will assume the worst-case scenario that the UE may be scheduled by M-TRP transmission in source cell (Fig. 1(a)) or in target cell (Fig. 1(b)) or even in both source and target cells (Fig. 1(c)) during DAPS-HO. 
Three practical scenarios are shown in Fig.1. Consider a UE that is at the edge of Cell_1 (see Fig.1 (a)). In order to improve the throughput, the gNB schedules this UE by M-TRP transmission. This UE may move to Cell_2 and enter into its coverage. To reduce the handover interruption time, the NW can configure the UE to perform DAPS-HO from Cell_1 to Cell_2. 

[image: ]         [image: ]            [image: ]             (a)                                                          (b)                                                           (c)
Figure 1: the UE is configured to perform DAPS-HO and M-DCI based M-TRP transmission simultaneously.

Note that in Rel-16, after the configuration of DAPS-HO, the UE will release all configured Scells and receive data from source and target cells to relax the implementation complexity at UE. However to support M-TRP transmission in source cell, UE may use CA architecture in practice. It means the implementation complexity of M-TRP transmission at UE is similar to that of 2-CC CA. If the UE is allowed to be configured to perform DAPS-HO and M-TRP transmission simultaneously, the above effort on complexity reduction in DAPS are waste and the period of DAPS-HO will be extended due to the increasing implementation complexity.  To address the above issue, we propose: 
Proposal 2: During DAPS-HO, 
· the scheduled PDSCH(s) for the UE is associated with CORESETPoolIndex = 0 and the UE shall monitor one or more CORESETs associated with CORESETPoolIndex = 0.
· If the UE is indicated with two TCI states in a codepoint of the DCI field ‘Transmission Configuration Indication’, then only the first TCI state is applied to the PDSCH during DAPS-HO. 
[bookmark: _GoBack]Proposal 3: Adopt the following TP on the restriction on multi-TRP transmission during DAPS-based HO.

	< Start of the text proposal >
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 the source MCG in a slot overlapping 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 DAPS operation in a same frequency band, a UE does not transmit PRACH on the source MCG in a slot overlapping in time with a PUSCH/PUCCH/SRS transmission on the target MCG or when a gap between the first or last symbol of a PUSCH/PUCCH/SRS transmission on the target MCG is separated by less than  symbols from a last or a first symbol, respectively, of a PRACH transmission on the source MCG.   for  or ,  for  or , and  is the SCS configuration of the active UL BWP for the PUSCH/PUCCH/SRS transmission to source MCG. 
During DAPS operation, the scheduled PDSCH(s) for the UE is associated with CORESETPoolIndex = 0 and the UE shall monitor one or more CORESETs associated with CORESETPoolIndex = 0. If the UE is indicated with two indicated TCI states in a codepoint of the DCI field ‘Transmission Configuration Indication’, only the first TCI state is applied to the PDSCH during DAPS operation.
< End of the text proposal >



1.3 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 4: 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 >




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:
Observation: UL power sharing support indication is a pre-requisite of simultaneous UL transmission support indication.
Proposal 1: Adopt the following TP on UL cancellation and UL power sharing
Proposal 2: During DAPS-HO, 
· the scheduled PDSCH(s) for the UE is associated with CORESETPoolIndex = 0 and the UE shall monitor one or more CORESETs associated with CORESETPoolIndex = 0.
· If the UE is indicated with two TCI states in a codepoint of the DCI field ‘Transmission Configuration Indication’, then only the first TCI state is applied to the PDSCH during DAPS-HO. 
Proposal 3: Adopt the following TP on the restriction on multi-TRP transmission during DAPS-based HO.
Proposal 4: Adopt the following text proposal for UL power sharing.
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