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1	Introduction to DAPS HO

Rel-16 introduced the WI NR_Mob_enh-UEConTest. One of the features included in this work item is DAPS HO, with new test cases for PDCP and RRC.
DAPS (Dual Active Protocol Stack) HO is a handover procedure that maintains the source gNB connection after reception of RRC message for handover and until releasing the source cell after successful random access to the target gNB. In particular, the UE:
· continues the DL user data reception from the source gNB until the target gNB releases the source cell configuration in the UE, and
· continues the UL user data transmission to the source gNB until successful random access procedure to the target gNB.
So, unlike in the normal HO procedure (where the UE would reset source MAC and re-establish source RLC), upon reception of the DAPS handover command, the UE:
· Creates a MAC entity for target;
· Establishes the RLC entity and an associated DTCH logical channel for target for each DRB configured with DAPS;
· For each DRB configured with DAPS, reconfigures the PDCP entity with separate security and ROHC functions for source and target and associates them with the RLC entities configured by source and target respectively;
· Retains the rest of the source configurations until release of the source. This is done by sending a new RRCReconfiguration message including daps_SourceRelease.

2	Test cases available

The following TCs are currently planned in 38.523-1 for DAPS HO (only the ones in bold are available):
7.1.3.4.3 	PDCP handover / DAPS handover with key change / Status reporting / Intra-frequency
7.1.3.4.4 	PDCP handover / DAPS handover with key change / Status reporting / Inter-frequency
8.1.4.3.1 	DAPS handover / Success / Intra-frequency
8.1.4.3.2		DAPS handover / Success / Radio Link Failure in source / Intra-frequency
8.1.4.3.3		DAPS handover / Failure / source link available / Radio Link Failure in source / Intra-frequency
8.1.4.3.4		DAPS handover / Success / Inter-frequency
8.1.4.3.5		DAPS handover / Success / Radio Link Failure in source / Inter-frequency
8.1.4.3.6		DAPS handover / Failure / source link available / Radio Link Failure in source / Inter-frequency

3	Test model considerations
3.1	PDCP Test model for DAPS HO

We consider that no additions are needed in the current PDCP test model in 38.523.3 cl. 5.2.2.2.1. The following procedure is proposed for the TTCN implementation of test cases 7.1.3.4.3 and 7.1.3.4.4.

Sequence of DAPS Handover with key change. Status reporting
The intra-NR inter-cell handover involving a DAPS DRB is done with activation time, i.e. the timing information for configuration of the SS and sending of the RRCReconfiguration is explicit. Time ‘T’ is set to [FFS] ms.
The test loop mode has been activated before this procedure.
NOTE 1: This procedure only involves one DAPS DRB.
At T:
1.	Target Cell:	Configuration of DRB.
2. 	Target Cell:	Configuration of Target Cell for no RACH response transmission.
3.	Target Cell:	Configure UL grant configuration ("OnSR", periodic TA is not started).
4.	Target Cell: 	Start periodic TA.
At T+5 ms:
5.	Source Cell:	Send RRCReconfiguration including reconfigurationWithSync. The DRB is configured with daps-Config-r16=true.
At T+10 ms:
6.	Source Cell: 	Send PDCP data packet.
After T+10 ms:
7.	Source Cell: 	Receive loopbacked PDCP data packet and leave it unacknowledged.
8.	Target Cell:	Configure RACH procedure either dedicated or C-RNTI based.
9.	Target Cell:	Receive RRCReconfigurationComplete.
10.	Target Cell: 	Receive loopbacked PDCP data packet and leave it unacknowledged.
11.	Target Cell:	Receive PDCP STATUS REPORT PDU.
NOTE 3: The 3 messages in steps 9-12 may be received in any order.
12.	Target Cell:	Re-configure RACH procedure as for initial access.
13.	Target Cell:	Send RRCReconfiguration (daps_SourceRelesase) to release the Source Cell.
14. Target Cell:	Receive RRCReconfigurationComplete.
15.	Target Cell:	Receive PDCP STATUS REPORT PDU.
NOTE 4: The 2 messages in steps 14-15 may be received in any order.
16. Source Cell: 	Stop periodic TA.
17.	Source Cell:	Reset SRBs and release DRBs.

3.2	RRC Test model for DAPS HO

We consider that no additions are needed in the current test model. The following procedure is proposed for the TTCN implementation of test cases 8.1.4.3.1 and 8.1.4.3.4.

Sequence of intra-NR inter-cell handover (DAPS DRB) involving data exchange during the handover
The intra-NR inter-cell handover involving a DAPS DRB is done with activation time, i.e. the timing information for configuration of the SS and sending of the RRCReconfiguration is explicit. Time ‘T’ is set to [FFS] ms.
The test loop mode has been activated before this procedure.
NOTE 1: This procedure only involves one DAPS DRB.
At T:
1.	Target Cell:	Configuration of DRB.
2. 	Target Cell:	Configuration of Target Cell for no RACH response transmission.
At T+5 ms:
3.	Source Cell:	Send RRCReconfiguration including reconfigurationWithSync. The DRB is configured with daps-Config-r16=true.
At T+10 ms:
4.	Transfer of the PDCP Count for the DAPS DRB and SRBs (if applied) from source to target cell:
a)	Source Cell:  	Get PDCP COUNT.
b)	Target Cell: 	Set PDCP COUNT.
NOTE 2:	For DAPS DRB the PDCP count is maintained. For SRBs, the PDCP count is maintained or reset depending on the RRCReconfiguration message content.
5.	Target Cell:	Inform the SS about the HO and about the source cell id.
6.	Target Cell:	Activate security.
7.	Target Cell:	Configure UL grant configuration ("OnSR", periodic TA is not started).
8.	Target Cell:	Start periodic TA.
At T+15 ms:
9.	Source Cell: 	Send IP packet.
After T+15 ms:
10.	Source Cell: 	Receive loopbacked IP packet.
11.	Target Cell:	Configure RACH procedure either dedicated or C-RNTI based.
12.	Target Cell:	Receive RRCReconfigurationComplete.
13.	Target Cell:	Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS REPORT PDU).
14.	Target Cell:	Re-configure RACH procedure as for initial access.
15.	Target Cell:	Send RRCReconfiguration (daps_SourceRelesase) to release the Source Cell.
16. Target Cell:	Receive RRCReconfigurationComplete.
17.	Transfer of the PDCP Count for DAPS DRB from source to target cell:
a)	Source Cell:  	Get PDCP COUNT.
b)	Target Cell: 	Set PDCP COUNT.
NOTE 3:	From this point, PDCP SN are assigned by the Target Cell.
18. Source Cell and Target Cell: Perform data procedures to check if data is received from Source or Target Cells.
19. Source Cell: 	Stop periodic TA.
20.	Source Cell:	Reset SRBs and release DRBs.

