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In TSG-RAN#80 plenary meeting [1], a new WID on NR mobility enhancements was approved for Release 16.  In RAN1#99 [2], RAN1 reached many agreements on how to operate DAPS-HO.

	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.

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.

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

Agreement:
· 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.

Agreement:
For intra-frequency DAPS HO, the UE expects that the active DL and UL BWP of target cell is confined within the active DL and UL BWP of the source cell respectively.
· Note: UE is not expected to meet any intra-frequency DAPS-HO related latency requirements if this condition is not met

Agreement:
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.

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.



[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
In the feature lead summary of Mobility Enhancements in RAN1#98bis, we provided the list of agreements from the M-TRP agenda item that may be applied fully or partially towards intra-frequency DAPS-HO. Those agreements are listed below:
	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 (A1) can be applied to the downlink operation of intra-frequency DAPS-HO where each PDCCH scheduling a PDSCH comes from the source and target cell respectively. Agreement (A2) further details certain restrictions under which multi-DCI based multi-TRP can be operated.
Observation: 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.

Similar DL restrictions can be applied to all scenarios of DAPS-HO operation (such as intra-frequency scenario, inter-frequency scenario, synchronous/asynchronous scenario, etc.) so as to not burden the UE with complex DL reception operation. Since UEs going through HO procedures are not high-throughput UEs, the following restrictions can be applied in order to provide smooth mobility experience. DAPS-HO operation can be carried out such that each MCG transmits one PDCCH scheduling one PDSCH per slot, where each PDSCH carries one CW containing up to 2 layers.
Proposal 1: During DAPS-HO operation, each MCG schedules one PDCCH scheduling one PDSCH per slot, carrying one CW with up to 2 layers.

It should be noted that the multi-DCI based multi-TRP agreements above also include additional restrictions which are not useful or applicable for the operation of intra-frequency DAPS-HO. For instance, agreement (A2) places additional restrictions such as the assumption of having the same DMRS configuration between 2 TRPs in terms of the number of front-loaded DMRS symbols, the number of additional DMRS, the actual DMRS symbol location and the DMRS configuration type. Agreement (A2) also places additional restrictions such as using the same active BWP bandwidth if the UE is expected to receive multiple PDSCHs simultaneously at given symbols. The restrictions on the DMRS configurations and symbol location are due to the assumption in the multi-TRP WI that TRPs operate under the same BWP. 
As shown in Section 1, RAN1 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 and use the same DMRS positions or configurations. Any coordination to ensure resource and DMRS orthogonality for channel estimation purposes between source and target cells can be left to NW implementation. A simple way to ensure for such resource and DMRS orthogonality is for a NW implementation to configure source and target cells to operate in an FDM manner. Similar principles of resource and DMRS orthogonality can be applied for inter-frequency DAPS-HO operation when source and target BWPs are partially overlapping. In light of this, we make the following proposals:
Proposal 2: For DAPS-HO operation where source and target DL BWPs are fully/partially overlapping, support DAPS-HO operation with the additional restriction of simultaneous reception of DL signals/channels in non-overlapping PRBs.

Correspondingly, we provide the following text proposal to reflect the expected changes incurred from our proposals above in TS 38.214:
	< Start of the text proposal >
5	Physical downlink shared channel related procedures 

< Unchanged parts are omitted >
5.6	UE procedure for dual-active protocol stack handover
If a UE is configured with a source MCG and a target MCG, the set of resource blocks provided by higher layer parameter frequencyDomainResources in a ControlResourceSet in a source MCG does not overlap with the set of resource blocks provided by frequencyDomainResources in a ControlResourceSet in a target MCG. The UE may assume reception of one PDCCH associated to one MCG to schedule one PDSCH with one codeword with at most two layers, where the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH and the PDCCHs and PDSCHs may be located in overlapping OFDM symbols and in non-overlapping resource blocks.
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.


< End of the text proposal >



Proposal 3: Approve the text proposal as above. 

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: 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.

Proposal 1: During DAPS-HO operation, each MCG schedules one PDCCH scheduling one PDSCH per slot, carrying one CW with up to 2 layers.
Proposal 2: For DAPS-HO operation where source and target DL BWPs are fully/partially overlapping, support DAPS-HO operation with the additional restriction of simultaneous reception of DL signals/channels in non-overlapping PRBs.
Proposal 3: Approve the text proposal as above. 
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