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1. Introduction
In this contribution, we summarize issues identified by submitted contributions on NR mobility enhancement in RAN1 #99 and the offline discussion that took place on Thursday 7:30am to 9:00am of November 21, 2019. The contribution also contains summary of offline discussions that took place on Tuesday and Wednesday morning of November 19 and 20, 2019.
One information that would need to be shared among all RAN1 companies is the final decision on the feature name for NR mobility enhancement. As per agreement shown below, the feature name for reduction in data interruption will be “DAPS HO”.
	Agreements
1	RAN2 adopts DAPS HO as the feature name used in all running CRs and LSs. 




2. Summary of Issues
2.1 Handling of overlap of DL channel/signals [1][2][3][6][7]
During the last meeting there were discussion on whether DAPS HO should support simultaneous Rx in the physical layer. Furthermore, several companies discussed issues related to simultaneous DL reception of signals/channels and how to handle them.
Companies have provided proposals shown below:
· RAN2 has agreed to design DAPS-HO solution for UEs that support simultaneous reception at the physical layer and is designing DAPS-HO solution for UEs that support simultaneous transmission at the physical layer. [1]
· Simultaneous reception of various DL channels/signals from source and target cells implies receiving different DL channels/signals within one OFDM symbol. [1]

· Observations made: [3]
· Simultaneously monitoring PDCCH from source and target is a key enabler for competitive DAPS performance.
· Release-15 does not limit the number of PDCCH decodes to one.
· No specification change is required to facilitate simultaneous reception of multiple PDCCHs.
· The specification describes that the UE can be configured to receive one PDSCH per serving cell, which implies that no specification changes are required to support simultaneous reception of more than one PDSCH during DAPS handover.
· A UE capable of simultaneous reception of PDCCH+PDCCH and PDSCH+PDSCH should also be capable of simultaneous reception of PDCCH+PDSCH.
· Simultaneous reception of PDCCH from source and target is included in the basic support for DAPS for all scenarios, at least for the unicast DCIs. [3]
· Simultaneous reception of PDSCH from source and target are supported in some cases. [3]

· TDM based DL reception scheme is supported for DAPS handover. [6]

· Assume simultaneous reception from source and target cell in DAPS. [7]


Summary of offline discussions:
· Two companies mentioned that support of DAPS HO should not always imply that UE is capable of supporting simultaneous reception of DL signals/channels. Therefore may need to indicate to RAN2 to also include a separate capability indication for simultaneous Rx, similar to simultaneous Tx, for DAPS HO capable UEs.
· Feature lead noted that RAN1 may need to provide RAN2 with information on type of the DAPS HO capability (i.e. 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)) as per RAN2 LS R1-1911817


Suggestion from feature lead:
· UE is incapable of simultaneously receiving PDCCH/PDSCH in that overlap in frequency and overlap in time between source & target cell regardless of the indicated capability.
· RAN1 expects physical specification impact from this.
· In RAN1 understanding, if UE indicates that it supports DAPS HO for a specific feature set (e.g. per FS or per FSPC), it implies (without additional capability signaling) that UE supports simultaneous reception of DL signals/channels in overlapping OFDM symbols for inter-frequency DAPS HO.
· Addition 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 (e.g. 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.

Agreement in RAN1 #99:
· 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.

2.2 Handling of overlap of UL channels/signals [1][2][3][4][5][6][7]
In RAN1 #98bis, RAN1 has left few aspects on simultaneously uplink transmission to be FFS. Namely, whether or not physical layer will support simultaneous uplink transmission in inter-frequency cases. The following is agreement from RAN1 #98bis.
	
Working assumption:
· During DAPS/RUDI HO, when UL channel/signals of source and target cells collide, the UE transmits the target cell UL channels/signals and drops the source cell UL channels/signals
· FFS whether this should apply to all combinations of UL channels/signals or not (e.g. PRACH)
· Collision (in above) means when physical time resources for UL channel/signal partially or fully overlap at least for the intra-frequency intra-band scenario.
· FFS whether collision definition is applicable in the context of inter-frequency intra-band scenarios, and/or inter-frequency inter-band scenarios



In RAN2 #107bis, RAN2 has agreed some relevant agreements on uplink transmissions for DAPS HO.
	Agreements for NR
1	We do not support TDM pattern. 
2	We leave it up to network implementation how to coordinate UL scheduling.
3	For single UL transmission, we will not specify rules how UE handles which link to transmit if UL should be sent to both source and target.

Agreements for LTE and NR
1 	UE switches the UL PDCP data transmission upon successful RACH procedure (Msg2 for CFRA or Msg4 for CBRA).  
2	The UE keeps the UL HARQ (re)transmission of the source link after UL data transmission switching to the target eNB.
3	When an uplink grant indicating the HARQ new transmission is received in the source link after UL data switching, the UE is expected to perform the corresponding UL transmission accordingly.
4	During Rel-16 RUDI handover, the UE only supports two links (i.e. the source MCG link and the target MCG link).



Additionally, RAN2 has sent an LS asking RAN1 about questions on capability related to DAPS HO in R1-1911924 (R2-1913999) on capability support for simultaneous uplink transmissions. The following presents the assumption described in the LS from RAN2 [9]:
	Assumption 1: RAN2 has not yet made agreements on the signalling structure but assumes that the UE capabilities for DAPS can be indicated e.g. similar as the band combination for CA/DC. In addition to supporting DAPS HO for a particular serving cell configuration, the UE also needs to indicate whether it supports the following for DAPS HO:
- sync/async DAPS HO ;
- support for multiple TAG (i.e. different TAG in source and target cells)
- ability to simultaneously transmit with both source and target PCells based on RF chain capability (i.e. whether dual UL is supported during the DAPS HO or not);
- Handover involving different SCS (as agreed in RAN4)
Note: RAN2 has not concluded on whether to limit DAPS HO to PCell only or whether any configured SCells can be used during DAPS HO and whether configured SCells are in deactivated state during HO for both source and target cells.



Based on agreements and LS from RAN2, RAN2 may still expect that in some situations or scenarios UE may be able to transmit signals/channels in uplink simultaneously. Therefore, some further discussion may be need on this.
Companies have provided proposals shown below:
· RAN1 should revert the working assumption about UL channel dropping under DAPS-HO operation. [1]
· DAPS-HO capable UEs can receive DL channels and signals from source and target cells within the same OFDM symbol.
· DAPS-HO capable UEs can transmit UL channels and signals to source and target cells within the same OFDM symbol.

· Considering the URLLC performance during handover, it should not always drop source cell transmission and a network indicated priority of source cell and target cell should be adopted. Slot-level TDM based priority indication should be supported. [2]
· PRACH should have the higher priority in any case when the collision involves PRACH.[2]

· Confirm the working assumption that the UE should drop UL transmissions to the source cell if a collision occurs.[3]
· PRACH transmissions to the source during DAPS handover can be avoided by configuration and signalling [3]
· The UE drops UL transmissions to the source cell if a collision occurs for all combinations of UL channels/signals. [3]
· The dropping rule is not applicable inter-frequency intra-band scenarios, or inter-frequency inter-band scenarios if the UE can transmit to the source without any degradation of the transmission to the target. [3]

· UL transmission dropping should apply to all combination of UL channel/signals [3]
· UL transmission collision does not apply to all band combination scenarios that UE has indicated support of simultaneous UL transmission (as part of DAPS HO UE capability). In may include inter-frequency intra-band and inter-frequency inter-band scenarios. [3]

· For DAPS HO, in case of UL transmission collision between source and target cell, PRACH transmission on the PCell of the target cell has the highest priority. [5]
· Consider a UE behaviour achieving complete source cell UL cancellation without affecting target cell UL with the following alternatives. [5]
· Alt1: It is up to UE implementation based on awareness of target cell UL before starting source cell UL processing.
· Alt2: A UE is required to cancel source cell UL overlapping with semi-static target cell UL. A UE is required to cancel source cell UL overlapping with dynamic target cell UL if the appropriate timeline condition is met.

· Confirm the following working assumption on UL collision handling for DAPS HO [6]

· In intra-frequency case, always prioritize target cell over source cell in case of a collision. [7]
· Observations made [7]:
· Both, simple dropping rule where the target cell is always prioritized or simple power sharing rule where the target cell is always prioritized, could be considered inter-frequency case.
· In power limited scenarios simple dropping rule and simple power sharing rule result similar outcome. 
· From specification work perspective, adopting common approach for all scenarios, intra-frequency and inter-frequency could be preferable.
· RACH configurations, including the preamble numerologies and occassions, may be different in source and target cells.
· RACH configurations, including subcarrier spacing, can be independent in source and target cell. [7]
· To avoid source cell UL and DL blocking due to target cell RACH occassions, some UE assistance information on selected RACH resources could be considered for CBRA. [7]


Summary of offline discussions
· One of the suggestions made during the offline discussion was to adopt the RAN2 agreement 3 in RAN1 (3	For single UL transmission, we will not specify rules how UE handles which link to transmit if UL should be sent to both source and target.) and leave the PC related aspects up to UE implementation. Note that this may require some changes to RAN1 spec. 
· Samsung commented that there are situations where UE might not be aware of UL collision even though UE has already started transmitting signals to source cell in the collision case (Case 1 of figure below). This is primarily due to DCI processing time and UL transmission preparation time.
[image: ]
Figure 1: Source cell UL dropping with power control [5]

Proposed 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/signal partially or fully overlap at least for the intra-frequency intra-band scenario.
· physical time and frequency resources for UL channel/signal partially or fully overlap for any other scenario.
· FFS: Cases when UE realizes UL transmission collides after transmission to the source cell is on going 


· 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.



2.3 UE capability for DAPS HO [1][2][4][5][6]
In RAN1 #98, it was agreed that there will be a separate capability for DAPS based HO procedure from CA/DC operation capability. Further discussion on the capability related aspects of HO is needed.
Companies have provided proposals shown below:
· DAPS-HO capability is reported per band and/or per band combination [1]
· For each supported band or band combination, the UE reports a set of supported features, e.g. simultaneous PDCCH reception, PDSCH with full/partial/no overlap, multiple Timing Advance, dynamic or semi-static UL power control, etc.

· For UE supporting inter-band NR-DC, DAPS can be supported when source cell and target cell are in the indicated bands. [2]
· The basic capabilities related to the number of active TCI states and active spatial relation info have to be increased to support DAPS. [2]
· For UE with single RF chain, DAPS can be supported during intra-frequency handover based on the  UE capability indication on PDCCH reception, SCS and resource allocation for PDSCH and other conditions guaranteed by network, such as BWP, PDSCH mapping type and DMRS type, the number of DCI format size. [2]
· DAPS can also be supported during intra-frequency handover if UE supports multi-TRP transmission on the same carrier. [2]
· DAPS can be supported if the support of TDM-based reception is indicated which should be the basic capability for intra-frequency DAPS HO. [2]
· At least for intra-frequency handover, slot based TDM approach achieved by network scheduling is supported by all UEs with capability of DAPS handover i.e. including the UEs with and without capability of simultaneous DL reception. [2]

· The following are list of other physical layer capability that need to be shared between source gNB/eNB and target gNB/eNB. [4]
· Number of  resources for CSI-RS RLM, maxNumberResource-CSI-RS-RLM
· CSI Report Framework, csi-ReportFramework
· CSI-RS-IM reception for feedback, csi-RS-IM-ReceptionForFeedback
· [CSI-RS processing framework for SRS, csi-RS-ProcFrameworkForSRS ]
· [Spatial relations, maxNumberDL-RS-QCL-TypeD]
· [TCI state for PDSCH, tci-StatePDSCH]
· CSI-RS and CSI-IM reception for CSI feedback, csi-RS-IM-ReceptionForFeedbackPerBandComb
· Number of CSI report(s) which the UE can simultaneously process, simultaneousCSI-ReportsAllCC
· PDCCH blind decoding capabilities, pdcch-BlindDetectionCA, pdcch-BlindDetectionMCG-UE, and pdcch-BlindDetectionSCG-UE
· PDSCH RE mapping patterns, pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot, and pdsch-RE-MappingFR2-PerSymbol/pdsch-RE-MappingFR2-PerSlot
· Number of TAG supported, supportedNumberTAG
· It should be noted that whether support of multiple TAG for DAPS HO indication will consume one of the number of TAG supported capability or whether support of multiple TAG for DAP will indicate additional TAG supported on top of number of TAG supported is unclear. Further agreement in RAN1 may be needed.

· For intra-band DAPS HO, inter-frequency DC combination (or DAPS HO) a UE declares can also be utilized in one of the ways below. [5]
· Method 1. Any DC combination can be utilized if MCG and/or SCG includes the carrier frequency of the HO.
· Method 2. A UE may declare preferred DC combination(s) among multiple ones which include the carrier frequency of the HO in MCG and/or SCG.
· A UE can signal its support of intra-band DAPS HO either by using the mechanism in proposal above or by separate signalling for intra-band DAPS HO. [5]

· UE reports the propagation delay to source cell and target cell to assist gNB determine the TAG. [6]
· UE reports the capability of TDM DL reception or multi-TRP based DL reception for intra-frequency handover. [6]


Agreement from RAN1 #99:
· 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.


2.4 DAPS HO with DC, SUL, and/or DRX [1]
One company mentioned issues with how DAPS HO may have when interacting with EN/NE/NR-DC operations. Also use of SUL and DRX during DAPS HO may also have some interactions. 
Companies have provided proposals shown below:
· Co-existence of DAPS-HO and NR-DC/CA/SUL/DRX operation is left for RAN2 to decide.

Suggestion from feature lead:
· For issues that RAN2 needs to determine, there is no need for further discussion in RAN1, especially given that RAN1 #99 is the last meeting for RAN1 for NR Mobility Enhancement 

2.5 DAPS HO and Multi-TRP Agreements [1][2][6][7][8]
Several companies mentioned relationship of Multi-TRP and DAPS HO in their contributions. Some further clarifications and discussion on how multi-TRP agreements may or may not be applicable to DAPS HO is needed. The following are set of agreements from Multi-TRP WI that may have some relevance to DAPS HO.
	Agreement (A1)
For multi-DCI based multi-TRP/panel transmission, the total number of CWs in scheduled PDSCHs, each of which is scheduled by one PDCCH, is up to 2.

Agreement (A2)
For a UE supporting multiple-PDCCH based multi-TRP/panel transmission and each PDCCH schedules one PDSCH, at least for eMBB with non-ideal backhaul, support following restrictions: 
· The UE may be scheduled with fully/partially/non-overlapped PDSCHs at time and frequency domain by multiple PDCCHs with following restrictions:
· The UE is not expected to assume different DMRS configuration with respect to actual number of front loaded DMRS symbol(s), the actual number of additional DMRS, the actual DMRS symbol location and DMRS configuration type if the UE may be scheduled with full/partially overlapping PDSCHs by multiple PDCCHs.
· The UE is not expected to have more than one TCI index with DMRS ports within the same CDM group for fully/partially overlapped PDSCHs.
· Full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH.
· The UE is expected to be scheduled with the same active BWP bandwidth and the same SCS if the UE is expected to receive multiple PDSCHs simultaneously at given symbols.
· The number of active BWPs for a UE is 1 per CC

Agreement (A3)
For separate ACK/NACK payload/feedback for received PDSCHs where multiple DCIs are used 
· Support TDMed PUCCH transmission within a slot to convey, at least separate ACK/NACK only feedback, with separated HARQ-ACK codebook for two TRPs
· FFS: Details on how this feature is supported in the specifications (for examples, introduction of restrictions and/or further enhancements)
Above applies at least for FR1 

Agreement (A4)
· When the PUCCH resources are on the different slots, which are indicated by PDSCH-to-HARQ_feedback timing indicator fields of multiple DCIs for different TRPs, both type-1 HARQ-ACK codebook and type-2 HARQ-ACK codebook are supported.

Agreement (A5)
For multi-DCI based multi-TRP transmission with separate ACK/NACK feedback
· UE is allowed to transmit two TDMed long PUCCHs within a slot
· UE is allowed to transmit TDMed short PUCCH and long PUCCH within a slot
· UE is allowed to transmit TDMed short PUCCH and short PUCCH within a slot
FFS whether/how to use PRI indication with the granularity of sub-slot for eMBB with M-TRP




Companies have provided proposals shown below:
· Agreements (A1) and (A2) can be applied to intra-frequency DAPS-HO where each PDCCH scheduling a PDSCH comes from the source and target cell respectively. [1]
· Agreements (A3) to (A5) can be applied to intra-frequency DAPS-HO where each PUCCH carries HARQ-ACK feedback to either the source or target cell. [1]
· Intra-frequency DAPS-HO at least supports reception of PDCCH/PDSCH overlapping in time in non-overlapping PRBs. [1]
· PDSCH DMRS configuration for intra-frequency DAPS-HO is left to NW implementation. [1]

· Some of the restrictions defined for multi-TRP may not be appropriate to intra-frequency handover. Some require tight coordination between gNBs. Further work is required to identify which restrictions can be reused in NR mobility enhancement and the corresponding specification impact.  Further work is required to identify whether additional restrictions have to be standardized under the configuration framework of DAPS.  [2]

· Reusing multi-TRP design for DAPS handover requires more coordination between source cell and target cell, and it is applicable to certain handover scenarios. [6]

· PDSCH allocations/configurations should be allowed to more independent than in case of multi-TRP work. [7]

· RAN1 should discuss whether mTRP operation should be supported during DAPS HO. [8]

Suggestion from feature lead:
· Discuss along with PDCCH monitoring aspects 


2.6 PDCCH monitoring for source and target cells [1][5][8]
Companies discussed PDCCH monitoring aspects for DAPS HO in their contributions. One companies noted that PDCCH monitoring enhancement designed for Multi-TRP operation may have some relevance to DAPS HO. The following is agreements for PDCCH monitoring for M-TRP/panel transmission.
	Agreement
If a UE can support and report R>1 for M-DCI based M-TRP/panel transmission, 
· The value of r for a downlink cell configured with M-DCI based M-TRP is determined as
· If UE reports pdcch-BlindDetectionCA, the value of r to be applied is optionally configured by RRC, either r=1 or reported value r=R 
· Note that when network configures r=1, it does not imply that UE has to support more CCs beyond the UE reported capability
· If UE does not report pdcch-BlindDetectionCA or the value of r is not configured by RRC, r=R. 
· UE indicates pdcch-BlindDetectionCA when it is possible to configure A+B DL cells to the UE with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP such that A+R∙B>4, whereas R is reported by UE capability signaling.  
· If the UE does not report pdcch-BlindDetectionCA, the UE does not expect to be configured with DL cells to the UE such that A+ R∙B>4 with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP, whereas R is reported by UE capability signaling.
· The value range of R is [1, 2], and is indicated through UE capability signalling.
· Note that this agreement does not preclude a UE from reporting multiple R values and corresponding A and B pairs depending on UE capability
Note that how to capture above into the spec can be up to the editor.



Companies have provided proposals shown below:
· For DAPS-HO, the maximum number of BD/CCE is subject to UE capability and could use Rel-15 capability as the baseline and may consider other relevant features in Rel-16 if necessary. [1]

· No RAN1 specification support is envisioned to enable independent PDCCH monitoring configuration across source and target cell. [5]

· When UE is configured to monitor PDCCH from source and target in a slot during DAPS HO, the UE independently determines the PDCCH monitoring limits for source and target cells. Furthermore, the total limits on BD/CCE across both source and target cells are the same as Rel-15 limits. [8]
· The determination of total limit for BD/CCE in a slot is based on  (described in Subclause 10 in TS38.213) that is shared for the source and target cells. [8]
· Partition   into and   for source and target cells respectively such that  when determining BD/CCE limit for source and target cells for the case  [8]
· When a UE is configured with  downlink cells with DL BWPs having SCS configuration  at the source and with  downlink cells with DL BWPs having SCS configuration  at the target, [8]
· If ,  the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell (i.e., identical to Rel-15 text in TS 38.213).
· If , 
· the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells at the source. 
· Furthermore, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells at the target.
· For each scheduled cell, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per slot. [8]
· 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. [8]

Proposed Agreement:
· Maximum PDCCH monitoring limits:
· Alt 1 – for DAPS HO UE will indicate Ncell^cap for each MCG (separately from DC capability).
· The lower bound for Ncell^cap is [2]

· Alt 2 - the Ncell^cap will be shared across the two MCG, if the total configured number of cells is larger than Ncell^cap, the maximum limits will be split between target and source MCG based on the ratio of number of configured serving cells for each target and source MCG. 
· In DAPS HO, the BD/CCE limit across source and target MCG does not exceed limit determined by Ncell^cap, which is derived from pdcch-BlindDetectionCA.

Proposed Agreement:
· 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.


2.7 Uplink HARQ-ACK Handling [1]
One company noted that HARQ-ACK handling of source and target cell may utilized the multi-TRP framework. Furthermore, it was noted that PUCCH transmissions to source and target cell may have some implications on HARQ-ACK feedback in same slot and cross slots.
Companies have provided proposals shown below:
· Intra-frequency DAPS-HO, it is sufficient to re-use the agreements relating to HARQ-ACK feedback in the multi-TRP framework [1]
· PUCCH transmissions to source and target cells carrying HARQ-ACK are sent in the same slot. [1]

Summary of discussions:
· Huawei commented that after review of the HARQ-ACK feedback section, they did not see an issue to apply to each MCG in DAPS HO. Therefore no change to specification might be needed.

Suggestion from feature lead:
· Companies to review offline the current state of specification to see if anything needs to be change or not. 


2.8 Uplink Power Control for DAPS HO [1][2][5][6]
If simultaneous UL transmission is supported in physical layer for DAPS HO. One of the most important issues that needs to be resolved is uplink power control for source and target cell. Several companies have provided view on how to handle the uplink power control for DAPS HO.
Companies have provided proposals shown below:
· For DAPS-HO, power sharing is assumed for Uplink Power Control for PUCCH for UEs indicating DAPS-HO with simultaneous transmission capability.	 [1]
· Power sharing mechanism supported in Rel-16 NR-NR DC with FR1+FR1 band combinations applies to the power sharing for DAPS-HO. [1]

· For inter-frequency handover, power sharing scheme in Rel-16 NR-DC can be reused to support simultaneous transmission to two cells from a UE with capability of simultaneous transmission. For intra-frequency handover or for the case that uplink power is limited in handover with dual connectivity, the power sharing framework can be extended to support a slot based TDM pattern for switching between uplink transmissions to different cells. [2]

· Utilize Rel-15 power control (according to section 7.5 in TS38.213) for source cell UL dropping as baseline. [5]
[image: ]
Figure 1: Source cell UL dropping with power control [5]

· If the simultaneous UL transmission power exceeds the UE maximum transmission power, power scaling is done form the source cell side. [6]

Agreement:
· For UEs indicating support of simultaneous uplink transmission for DAPS HO, if the maximum transmission power is exceeded, target cell transmission power is prioritized
· Working assumption: EN-DC mechanism for power sharing is applicable for this case

[bookmark: _GoBack]
Proposed Agreement:
· Update the Working assumption “EN-DC mechanism for power sharing is applicable for this case” with 
· If a UE is configured with DAPS HO operation, the UE performs transmission power control based on Section 7.6.2 replacing the MCG with target MCG and SCG with source MCG.
· Note: Existing agreement on UL signal/channel dropping in UL transmission collisions should apply on top of the updated agreement above.


2.9 Intra-frequency DAPS HO specific issues [5][7][8]
Some issues discussed in contributions are specific to intra-frequency DAPS HO. The intra-frequency DAPS HO was agreed in RAN1 to further discuss the feasibility aspects, especially regarding BWP operations. 
Companies have provided proposals shown below:
· For intra-band DAPS HO, the active BWP of one cell (either source or target cell) is confined within the active BWP of the other cell (either target or source cell). [5]

· For FR1 intra-band intra-frequency case the BWPs should overlap, but not neccesarily have same bandwidth. [7]
· In FR1 intra-band intra-frequency case, it would not seem neccesary to align SCS-SpecificCarrier nor PointA location between the cells. The active BWPs need to fall within the SCS-SpecificCarrier of both source and target cells. [7]
· For simultaneoues transmission to two cells in case of intra-band intra-frequency, the DC locations need to be aligned. [7]

· For FR1-FR1 intra-frequency handover, the active DL BWP of the target cell is the same as the active DL BWP of the source cell to enable simultaneous Rx. [8]

Agreement in RAN1 #99:
· For intra-frequency DAPS HO, the active DL and UL BWP of target cell is confined within the active DL and UL BWP of the source cell respectively.


2.10 Inter-frequency DAPS HO specific issues [7][8]
Some issues discussed in contributions are specific to inter-frequency DAPS HO.
Companies have provided proposals shown below:
· For inter-frequency handover, the current DC design for DL in physical layer can be reused. There should be no additional restrictions on the configurations for CORESET, BWP and PDCCH for source and target cell during inter-frequency handover. [2]

· For FR1 intra-band inter-frequency case it should be possible to configure the BWPs independently, expect for subcarrier spacing which is pending on the UE capability. [7]

· For the synchronous case with FR1-FR1 inter-frequency intra-band HO, the active DL BWP of the target cell does not overlap with the active DL BWP of the source cell to enable simultaneous Rx. [8]

Suggestion from feature lead:
· Continue discussion 


2.10 BWP switching during DAPS HO [8]
One company noted that BWP switching may have large implications to simultaneous transmit and reception during DAPS HO. Therefore suggest to discuss further on whether BWP switching should be supported or not.

Companies have provided proposals shown below:
· BWP switching should not be supported for both UL BWP and DL BWP during DAPS HO. [8]


Summary of offline discussion:
· From the offline discussions, in principle companies agree to the following text, however there are disagreements on whether we should specify list of things that should not be done during DAPS HO because it would not work.
· UE is not expected to be configured with DL/UL BWP switching during DAPS HO. 

Proposed conclusion:
· In RAN1 understanding, NW should not configure DL/UL BWP switching during DAPS HO.
· FFS: whether UE behavior should be captured in specification or not.

Suggestion from feature lead:
· Continue discussion on whether or not capture the conclusion. 


3. Summary of Physical Layer specification Impact
Based on submitted contribution content, there may be some physical layer specification impact. The following are collected comments on general physical layer impact from companies.
Companies have provided proposals shown below:
· RAN1 procedures described in specifications 38.211, 38.212 and 38.214 do not need to be revised to accommodate for DAPS-HO. [1]
· If the UE is configured with more than one MCG, the UE shall apply all the procedures in 38.213 for all MCGs. [1]
· Revise sections in 38.213 mentioning “the primary cell of the MCG” to “the primary cell”. [1]

3.1 TS38.213 impact
The following lists potential specification impacting issues for TS38.213.
· Correct the specification such that it does not imply there is only 1 MCG. For example ‘the primary cell of “the” MCG’ to ‘the primary cell of a MCG’ or ‘the primary cell’ [1]
· Section 7.2, Section 7.7, Section 10, Section 10.1
· Outcome of offline discussion: proposal available below

· Correct the power prioritizations for transmission power reduction including signal/channel dropping [4]
· Section 7.5
· Outcome of offline discussion: proposal available below

· Discuss and clarify the PRACH and PUCH/PUCCH/SRS overlap related restriction for DAPS HO [4] [7]
· Section 8.1
· Outcome of offline discussion: proposal available below

· Discuss and determine whether clarification on HARQ-ACK from source and target MCG can be bundled into the same HARQ-ACK feedback or not. Discuss on clarification that for UCI reporting that we consider two MSG independently in terms of e.g. HARQ-ACK feedback determination. [4] [7]
· Section 9, 9.1, 9.2, 9.3
· Summary of offline discussion: no change may be needed. Companies are encouraged to check further.

· Discuss and determine whether clarification on RLM/BFD related procedures stop after HO is complete is needed or not [7]
· Section 5, 6
· Summary of offline discussion: no change may be needed. Companies are encouraged to check further.

· Discuss and determine whether clarification on UE-group common signalling and Bandwidith part operation when the UE is configured with two MCGs. [7]
· Section 11
· Summary of offline discussion: no change may be needed. Companies are encouraged to check further.

· Discuss and determine whether clarification on UE procedures for receiving control information when UE is configured with two MCGs. [7]
· Section 10
· If the baseline assumption is that UEs supporting DAPS also support CA, there might not be any need to considere any restriction in total numer of BD candidates.
· Outcome of offline discussion: discuss further.


Suggestion from feature lead:
· Comeback sometime this week:
· Correct the specification such that it does not imply there is only 1 MCG. For example ‘the primary cell of “the” MCG’ to ‘the primary cell of a MCG’ or ‘the primary cell’ [1]
· Section 7.2, Section 7.7, Section 10, Section 10.1

Proposed Conclusion:
· Correct the power prioritizations for transmission power reduction including signal/channel dropping [4]
· Section 7.5

Agreement in RAN1 #99:
· The operation described for handling collisions between PRACH and PUSCH/PUCCH/SRS in TS38.213 Section 8.1 should also be applicable for the DAPS-HO operation when PRACH is transmitted in the target cell and PUSCH/PUCCH/SRS is transmitted on the source cell.


3.2 TS38.214 impact
The following lists potential specification impacting issues for TS38.214.
· Discuss and determine whether some dropping rules for SRS and PUCCH are clear for when UE is configured with MCGs and the collision between SRS and PUCCH might be between target SRS and source PUCCH transmissions. [4]
· Section 6.2.1
· Outcome of offline discussion: discuss further.
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