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1	Introduction
In Rel-16, the feature dual active protocol stack (DAPS) HO was specified. The RAN1 impact is mainly under what circumstances the UE can receive and/or transmit simultaneously, and several agreements were made in this area.
In this contribution, we discuss the remaining issues on mobility enhancements.
[bookmark: _Ref178064866]2	Discussion
2.1	UL cancellation
One of the main issues related to DAPS HO is the ability of the UE to simultaneously transmit to source and target. The following agreements were made in RAN1#99:
Agreement A1:
· 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.
Agreement A2:
For UEs indicating support of simultaneous uplink transmission for DAPS HO, if the maximum transmission power is exceeded, target cell transmission power is prioritized

Agreement A3:
· If a UE is configured with DAPS HO operation, the UE performs transmission power control based on Section 7.6.2 of 38.213 replacing the MCG with target MCG and SCG with source MCG.
· Note: This assumes the latest draft CR in R1-1913214 as the baseline
· Note: The specific terminology used for “target MCG” and “source MCG” may be different in 38.213 to align with other specifications
· Note: Existing agreement on UL signal/channel dropping in UL transmission collisions should apply on top of the updated agreement above.


Then, the following agreement was made in RAN1#100bis-e: 
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 sharing1modes 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.

In our understanding, “no power sharing between target and source MCG” implies that the UE transmits all power to source or target. Since the current specification already specifies that a UE that is not capable of power sharing should transmit only to target in case of an overlap, the same behaviour should apply also when the gNB configures the UE not to perform any power sharing. This is inline with the previous agreements:
[bookmark: _Toc40272631]When the gNB disables power sharing, the behaviour should be the same as when the UE does not provide UplinkPowerSharingDAPS-HO.
We propose to capture the agreement from RAN1#101bis-e. A text proposal is provided in section 3.1
There was a long discussion during RAN1#100bis-e if all UEs should be capable of transmitting only to target in case of an overlap. We note that the following has been captured in 38.213 [2]:
Excerpt from 38.213:
[bookmark: _Hlk37155377]If the UE indicates UplinkPowerSharingDAPS-HO = Semistatic-mode1 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode1, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Semi-static-mode1 by considering the target MCG as the MCG and the source MCG as the SCG.
If the UE indicates UplinkPowerSharingDAPS-HO = Semistatic-mode2 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode2, the UE determines a transmission power for the target MCG or for the source SCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Semi-static-mode2 by considering the target MCG as the MCG and the source MCG as the SCG.
If the UE indicates UplinkPowerSharingDAPS-HO = Dynamic and is provided UplinkPowerSharingDAPS-HO-mode = Dynamic, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG.
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 

Based on what is currently captured, if a UE receives grants from source and target in overlapping REs, there are two options for the UE:
· Transmit to both source and target, sharing the transmit power according to the configured uplink power sharing.
· Transmit only to target.
These are the only two options available in the current specification, and the text has been in 38.213 since RAN#86. The possibility to ask the UE to drop the less important transmission in case of a collision is an important part of DAPS – note that the underlying idea of DAPS is to receive and transmit to two cells at the same time. Given sufficient time, the UE should be capable of dropping the transmission to the source and go ahead with the transmission to the target. The choice of a suitable margin is discussed in section 2.2.
During the discussion in RAN1#100bis-e, there were comments that the UE behaviour would be unclear related to PHR and how to interpret NDI. In our understanding, the behaviour is clear based on currently specified functionality:
· The NDI is designed to handle cases where the PDCCH is missed, or the PUSCH reception is missed. The interpretation of a toggled NDI is not impacted by UL cancellation.
· Since the PHR is based on what is actually transmitted, the calculation of the PHR is simply based on a non-existent transmission.  
Hence, we observe
[bookmark: _Toc40272628]There is no impact to NDI or PHR by UL cancellation. 
2.2	UL cancellation timeline
During RAN1#100bis-e, there was a vivid discussion on the timeline for cancellation. The following text proposal was agreed:
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] 

The text is reused from the cancellation indication description in sub clause 11.2A in 38.213. 
The meaning of the agreed text is that the UE is required to cancel after a certain time, but not before a certain time. However, the use of “after” in both paragraphs makes the text confusing. It would be significantly clearer if “after” was used in the first paragraph and “before” in the second paragraph. The description of the offset and the time reference for the offset should be identical. Therefore, we propose
[bookmark: _Toc40272632]Consider reformulating the agreement to simply the interpretation.
There were also brackets around the time offsets. We suggest removing the brackets:
[bookmark: _Toc40272633]Remove the brackets around the time offsets. 
A text proposal is provided in section 3.2. 
2.3	Overbooking of PDCCH candidates
In RAN1#99 following agreement was made:
	[bookmark: _Hlk40273644]Agreement:
· For DAPS-HO, UE will indicate Ncell^cap for each MCG (separately from DC capability).
· The lower bound for Ncell^cap per MCG is modified to [2]
· When a UE is configured to monitor PDCCH from source and target in a slot during DAPS HO, the UE is not expected to be provided with PDCCH configuration leading to PDCCH overbooking at both source and target cells.



The corresponding text in 38.213 states:
	Excerpt from 38.213:
[bookmark: _Hlk40273673]The UE can provide pdcch-BlindDetectionMCG1-UE to indicate a capability to monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells for the target MCG and pdcch-BlindDetectionMCG2-UE to indicate a capability monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells for the source MCG. If the UE is provided search space sets on both the target MCG and the source MCG, the UE does not expect to have in any slot any USS set without allocated PDCCH candidates for monitoring on both the target MCG and the source MCG.


[bookmark: _Hlk40357105]In our interpretation, the agreement from RAN1#99 states that the UE is not expected to be provided with a PDCCH configuration that leads to PDCCH overbooking in both source and target. The UE may however expect to be provided with PDCCH configurations that lead to PDCCH overbooking in either source or target, but not both at the same time:
The UE may be provided with PDCCH configurations that lead to PDCCH overbooking in either source or target.
The specification text also uses the wording “both” and “and”. To us, the specification also describes that the UE may expect to be provided with PDCCH configurations that lead to overbooking in source or target, but not in both source and target at the same time:
The specification states that the UE may not be provided with PDCCH configurations that lead to overbooking in both source and target at the same time, but that the PDCCH configurations may lead to overbooking in either source or target.
As was noted in [2], the alternative interpretation that PDCCH overbooking is not allowed in either source or target would lead to an increased signaling load on the network, and thus reduced performance of DAPS. 
[bookmark: _GoBack]Therefore, we propose
Confirm that the specification related to PDCCH overbooking during DAPS HO implies that overbooking is allowed in source or target.
[bookmark: _Ref189046994]3	Text Proposal
3.1	Text proposal to clause 15 in 38.213
[bookmark: _Toc29894874][bookmark: _Toc29899173][bookmark: _Toc29899591][bookmark: _Toc29917327][bookmark: _Toc36498201]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. 
If a UE is configured with a target MCG and a source MCG 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 MCG 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 MCG per frequency range.
If the UE indicates UplinkPowerSharingDAPS-HO = Semistatic-mode1 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode1, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Semi-static-mode1 by considering the target MCG as the MCG and the source MCG as the SCG.
If the UE indicates UplinkPowerSharingDAPS-HO = Semistatic-mode2 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode2, the UE determines a transmission power for the target MCG or for the source SCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Semi-static-mode2 by considering the target MCG as the MCG and the source MCG as the SCG.
If the UE indicates UplinkPowerSharingDAPS-HO = Dynamic and is provided UplinkPowerSharingDAPS-HO-mode = Dynamic, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG.
If 
[bookmark: _Hlk31101463]-	the UE does not provide UplinkPowerSharingDAPS-HO, , or is not provided UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell 
----- omitted ------
3.1	Text proposal to clause 15 in 38.213
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 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 MCG 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 MCG per frequency range.
If the UE indicates UplinkPowerSharingDAPS-HO = Semistatic-mode1 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode1, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Semi-static-mode1 by considering the target MCG as the MCG and the source MCG as the SCG.
If the UE indicates UplinkPowerSharingDAPS-HO = Semistatic-mode2 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode2, the UE determines a transmission power for the target MCG or for the source SCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Semi-static-mode2 by considering the target MCG as the MCG and the source MCG as the SCG.
If the UE indicates UplinkPowerSharingDAPS-HO = Dynamic and is provided UplinkPowerSharingDAPS-HO-mode = Dynamic, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HO = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG.
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.
The UE does not expect to cancel a transmission on the source cell 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.
----- omitted ------
Conclusion
In the previous sections we made the following observations: 
Observation 1	There is no impact to NDI or PHR by UL cancellation.
Based on the discussion in the previous sections we propose the following:
Proposal 1	When the gNB disables power sharing, the behaviour should be the same as when the UE does not provide UplinkPowerSharingDAPS-HO.
Proposal 2	Consider reformulating the agreement to simply the interpretation.
Proposal 3	Remove the brackets around the time offsets.
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