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[bookmark: _GoBack]In the WI for NR mobility enhancements, DAPS handover is specified to achieve 0 ms interruption time during handover. In RAN1, some UE behaviors are specified when a UE keeps dual connection with the source cell and the target cell. There are still some unsolved issues at this stage. In this contribution, the remaining issues are discussed.
Discussion
Discussion on power sharing
In RAN1#100bis e-meeting, the following agreement was reached on power sharing configuration for UL transmission during DPAS handover [1]. 
	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.


It was agreed that gNB can disable power sharing between the source and target cell for a UE by not configuring UL power sharing mode. For example, when a UE reports that it is not capable of supporting simultaneous UL transmission to source and target cell. In this case, the UE should dropping the source cell transmission in case of overlapping of UL signals between the source cell and the target cell in the time domain. When a power sharing mode is indicated by the network, UE should also cancel the source cell transmission in case of overlapping as agreed in RAN1#99 below. It should be noted that the overlapping defined for the two cases are different. 
	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.


Therefore, the following text proposal is proposed. 
Proposal 1: Adopt the following text proposal 1.
---------------------------------------------------Text proposal 1 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
If the UE indicates support for dynamic power sharing and is provided uplinkPowerSharingDAPS-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 NR-DC-PC-mode = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG.
If 
-	the UE is not provided with UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell are in overlapping time resources 
the UE transmits only on the target cell.
If 
-	the UE isdoes not provided with UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell and cancels the transmission on the source cell if the first symbol of the transmission on the source cell is after . The UE does not expect to cancel a transmission on the source cell if a first symbol of the transmission on the source cell is less than  after a last symbol of a CORESET where the UE receives a PDCCH providing a DCI format scheduling a transmission on the target cell.  is the PUSCH preparation time for the corresponding PUSCH processing capability [6, TS 38.214] assuming ,   is a time duration corresponding to 2 symbols for SCS configuration , and  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format and the SCS configuration for the 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  assuming SCS configuration .
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
<---------------------------Other parts are omitted ------------------------------->



Discussion on PDCCH overbooking
In RAN1#101-e, the following text proposal was agreed on power sharing mode for UL transmission during DPAS handover [2].
	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 simultaneously.


However, the text is removed finally due to the concerns that there exists misunderstanding on the text. The relevant agreement was reached in RAN1#99 as shown below.
	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.


According to the agreements, the PDCCH overbooking is not allowed for both the source and target cell only on a slot where a UE needs to monitor PDCCH from both source and target cell. That is to say, PDCCH overbooking is allowed if the UE only monitors PDCCH from the source cell or the target cell in a slot. For the agreed text proposal, one of the understanding is PDCCH overbooking is not allowed for source cell and target cell in any case. In order to reflect the agreement in the specification without any misunderstanding, the following text proposal is proposed. 
Proposal 2: Adopt the following text proposal 2.
---------------------------------------------------Text proposal 2 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
For intra-frequency DAPS HO operation, the UE expects that an active DL BWP and an active UL BWP on the target cell are within an active DL BWP and an active UL BWP on the source cell, respectively.
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 from both the source cell and the target cell a USS set that results to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot on the target MCG or the source MCG.
<---------------------------Other parts are omitted ------------------------------->


Discussion on UL signal overlap
In RAN1#101-e, a scenario of PRACH in the source cell and PUSCH/PUCCH/SRS in the target cell overlapping in the time domain was discussed. It was agreed that the UE only transmits PUSCH/PUCCH/SRS to the target cell in this case. The following updates were agreed for TS38.213 [3]. 
	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.


According to the specification, it can be seen that PUSCH/PUCCH/SRS can be transmitted in either source cell or the target cell. However, it is said that the value of N is determined by the SCS configuration of the active UL BWP for the PUSCH/PUCCH/SRS transmission to source cell, which is not aligned. Therefore, the following text proposal is proposed. 
Proposal 3: Adopt the following text proposal 3. 
---------------------------------------------------Text proposal 3 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other 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.
<---------------------------Other parts are omitted ------------------------------->



Conclusion
According to the discussion above, we have the following proposals.
Proposal 1: Adopt the following text proposal 1.
---------------------------------------------------Text proposal 1 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
If the UE indicates support for dynamic power sharing and is provided uplinkPowerSharingDAPS-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 NR-DC-PC-mode = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG.
If 
-	the UE is not provided with UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell are in overlapping time resources 
the UE transmits only on the target cell.
If 
-	the UE isdoes not provided with UplinkPowerSharingDAPS-HO-mode, and 
-	UE transmissions on the target cell and the source cell overlap 
the UE transmits only on the target cell and cancels the transmission on the source cell if the first symbol of the transmission on the source cell is after . The UE does not expect to cancel a transmission on the source cell if a first symbol of the transmission on the source cell is less than  after a last symbol of a CORESET where the UE receives a PDCCH providing a DCI format scheduling a transmission on the target cell.  is the PUSCH preparation time for the corresponding PUSCH processing capability [6, TS 38.214] assuming ,   is a time duration corresponding to 2 symbols for SCS configuration , and  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format and the SCS configuration for the 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  assuming SCS configuration .
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
<---------------------------Other parts are omitted ------------------------------->


Proposal 2: Adopt the following text proposal 2.
---------------------------------------------------Text proposal 2 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other parts are omitted ------------------------------->
For intra-frequency DAPS HO operation, the UE expects that an active DL BWP and an active UL BWP on the target cell are within an active DL BWP and an active UL BWP on the source cell, respectively.
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 from both the source cell and the target cell a USS set that results to corresponding total numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot on the target MCG or the source MCG.
<---------------------------Other parts are omitted ------------------------------->


Proposal 3: Adopt the following text proposal 3. 
---------------------------------------------------Text proposal 3 for TS38.213---------------------------------------------------
	15	Dual active protocol stack based handover
<---------------------------Other 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.
<---------------------------Other parts are omitted ------------------------------->
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