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1	Introduction
In RAN2#106 meeting, the solution of dual active protocol stacks (DAPS) was agreed for RUDI during handover.  
Agreements

1	We will not specify single active protocol stack solution (option 0/1/2)

2	We will specify dual active with specified capability coordination that does not have to be utilized by the network. FFS how/whether we will specify the rules for UE when capability coordination is not utilized and UE capabilities are exceeded (we may leave this up to UE implementation).
In RAN2#107 meeting, the definition of DAPS was confirmed. 
Agreements

Reconfirm the following understanding on DAPS
1	For DAPS DL transmission/reception operation:
•	The source eNB and the target eNB perform header compression, ciphering and add PDCP header separately;
•	UE performs deciphering and header decompression for the DL PDCP SDUs received from the source eNB and target eNB separately; stores those PDCP SDUs in the common PDCP reception buffer and performs PDCP reordering; and then delivers the PDCP SDUs to upper layers in ascending order.
2	single UL new PUSCH data transmission as baseline and UE switches UL data transmission (new and unacknowledged PDCP SDUs) to target gNB upon reception of the first UL grant for data transmission from the target gNB after RA procedure towards the target gNB is successfully completed.
3 As described in single UL new data transmission solution: For the DL data transmission, the UE continues to provide HARQ ACK/NACK, other CSI kind of feedback, ARQ ACK/NACK to the source eNB before release of the source cell connection.
FFS whether UL HARQ retransmissions continue
FFS whether RoHC feedback is needed
4     We do not restrict UP specifications without clear reason (e.g. BSR, PHR, etc.)
Then following agreements were reached for UL handling:
Agreements

1 UE shall be able to send UL PUSCH user plane data to source eNB until the point when the message including RRC Connection Reconfiguration Complete has been successfully transmitted to target eNB.

2 Rel-15 PDCP duplication via DC (from HRLLC WID) is not supported in combination with DAPS during handover.

3	For UL transmission operation during DAPS based HO.  
•	UE maintains PDCP SN for UL PDCP PDUs in the common SN allocation function throughout the handover procedure; 
•	Performs header compression and ciphering for the UL PDCP SDUs based on the destination of the PDU (source or target eNB); 
•	Adds PDCP header and submits the PDCP date PDU to the lower layers associated to the destination of the PDU (source or target eNB); 
•	FFS on whether security and ROHC are modelled as separate functions or not.
In this contribution, we recall the concept of dual active protocol stack (DAPS) realized by the single PDCP entity and discuss bearer configuration/handling for DAPS during HO.  
[bookmark: _Ref178064866]2	Discussion
2.1 DAPS with Single PDCP Entity
In RAN2# 105bis meeting, RAN2 agreed that any solution that is specified will be modelled as a single PDCP entity on UE side based on the outcome of the offline discussion [1]. 
During RUDI handover with DAPS, the single PDCP entity contains two ROHC protocol stacks and two ciphering functions, which is different from the legacy PDCP entity. Furthermore, the UE maintains two PHY/MAC/RLC protocol stacks. During last RAN2 meeting, it was agreed the PDCP entity is associated with two AM RLC entities at the UE side. It is FFS whether and what we will specify RLC UM for RUDI HO. 
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The bearer handling for DAPS during HO is illustrated in Figure 3. 
Upon reception of handover command:
1. UE creates a MAC entity for the target cell;
2. UE reconfigures the PDCP entity to include a new set of ciphering function and ROHC protocol stack;
3. UE establishes a RLC entity and an associated DTCH logical channel;
4. UE derives the security keys for the target cell while maintain the security keys for the source cell;
5. UE associates the RLC entities/the logical channels with the security configurations/ROHC profiles provided by the source cell and the target cell respectively. 
Besides the above UE behaviours to apply the configuration of the target cell, UE should keep at least the physical configuration for PCell at the source side to guarantee that data transmission with the source cell can continue. It is FFS on whether to keep SCell configuration while applying the configuration for the target cell. It relates to the discussion on UE capability coordination, i.e. whether it is left to UE implementation or whether certain rules should be defined when the overall configuration is beyond UE capability. 
Upon source cell release:
1. UE reset MAC of the source cell;
2. UE reconfigures the PDCP entity to remove  the ROHC protocol stack for the source cell;
3. UE release the RLC entity and the associated DTCH logical channel, which associated to the source cell;
4. UE release the security configuration for the source cell. 
Generally speaking, UE releases the radio resources of the source cell. 


2.2.1 Reception of handover command
In normal handover, UE resets MAC, re-establishes PDCP for all RBs configured with pdcp-config that are established and re-establishes RLC for all RBs that are established. In order to minimize the handover interruption, PDCP re-establishment should be avoided. That’s why UE should setup the other protocol stack of PHY/MAC/RLC, the other ROHC protocol and the other ciphering function for the target cell, so that normal data transmission/reception with the source cell can continue with the original protocol stack. Furthermore, UE keeps the radio resource configuration for the source cell while applying the configuration for the target cell. For physical layer configuration, according to the email discussion [107#79], it seems that majority of the companies agree that support of active SCell(s) for high throughput is not critical and requirement to meet close to 0ms HO interruption time is more important. How to handle the SCell configuration upon reception of HO command will be concluded there. Upon reception of the handover command with DAPS,  For each DRB configured with DAPS, a RLC entity and an associated DTCH logical channel should be established for the data transmission/reception with the target cell, meanwhile, UE keeps the MAC configuration and RLC bearer configurations for the source cell. 
Proposal 1 For each DRB configured with DAPS, upon reception of handover command with DAPS, UE establishes a RLC entity and an associated DTCH logical channel for the target cell. UE keeps the RLC bearer configuration for the source cell. . 
Since the PDCP entity is changed to include a new set of ROHC protocol  and ciphering function upon reception of the handover command with DAPS, PDCP reconfiguration is performed instead of PDCP re-establishment. The configuration for the new ROHC protocol stack can be provided in PDCP-Config for the DRB. UE reconfigure the PDCP entity in accordance with the pdcp-Config. The security configuration for the target cell is provided by the handover command, UE needs to derive the security keys for the target cell, while maintain the security keys for the source cell. 
Proposal 2 Upon reception of handover command with DAPS, UE reconfigures the PDCP entity instead of performing PDCP re-establishment. 
In order to enable simultaneous transmission/reception with both the source cell and the target cell during handover, UE has two RLC entities associated to the source cell and the target cell respectively. In other words, the two RLC entities should be associated to the security configurations and the ROHC profiles provided by the source cell and the target cell respectively. 
Proposal 3 Upon reception of handover command with DAPS, UE associates the RLC entities with the security configurations and the ROHC profiles of PDCP configured by the source cell and the target cell respectively. 
2.2.2 Release of Source Cell
According to our companion paper [2], UE releases the source cell upon reception of an explicit RRC message indicating to release the source cell. UE also release the RLC bearer configuration of the source cell. In order to ensure that the UE does not miss any transmissions or UL grants, the source has to stop transmissions and scheduling before the UE performs a release. Also an indication is required from the target to the source to indicate the release. To have predicable result, the procedure should be:
1. The target node indicates the release to source after successful HO;
2. The source stops the transmission and scheduling to the UE;
3. The target node indicates the release of source to the UE.
Upon release of the source cell, UE release all radio bearers and radio resources of the source cell. So UE releases the physical channel configuration, reset MAC of the source cell and release all the RLC entities and the associated logical channels associated to the source eNB. Furthermore, UE also releases the security configurations and ROHC profiles configured by the source cell. UE releases the radio resources of the source cell. 
Proposal 4 Upon release of the source cell, UE releases the physical channel configuration; reset MAC of the source cell and release the MAC configuration; release the RLC bearer configuration, i.e. all RLC entities and logical channels associated to the source cell. 
Proposal 5 Upon release of the source cell, UE releases the security configurations and ROHC profiles configured by the source cell.  


3	Conclusion
Proposal 1 For each DRB configured with DAPS, upon reception of handover command with DAPS, UE establishes a RLC entity and an associated DTCH logical channel for the target cell. UE keeps the RLC bearer configuration for the source cell. 
Proposal 2 Upon reception of handover command with DAPS, UE reconfigures the PDCP entity instead of performing PDCP re-establishment. 
Proposal 3 Upon reception of handover command with DAPS, UE associates the RLC entities with the security configurations and the ROHC profiles of PDCP configured by the source cell and the target cell respectively. 
Proposal 4 UE release the RLC bearer configuration towards the source cell upon reception of an indication from the target cell to release the source cell. 
Proposal 5 Upon release of the source cell, UE releases the physical channel configuration; reset MAC of the source cell and release the MAC configuration; release all RLC entities and logical channels associated to the source cell. 
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