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Discussion and Decision
1. Introduction 
In [107#44][LTE and NR /feMOB] Discussion on PDCP details for RUDI HO email discussion [1], RAN2 discussed PDCP procedures upon reception of RUDI HO CMD and release of source cell and in conclusion, came up with two proposals as follows,

Proposal 17 At the UE side for DRB, the normal PDCP entity is changed to the single PDCP entity supporting DAPS upon reception of HO command; the single PDCP entity supporting DAPS is changed to normal PDCP entity upon release of the source cell.

Proposal 18 The change between the normal PDCP entity and the single PDCP entity supporting DAPS need to be captured in both RRC and PDCP. FFS on how to capture. 

During handover with a security key change, the PDCP/RLC are re-established upon request from the RRC. The UE performs PDCP/RLC re-establishment procedure just before applying the target cell configuration. It is the same time as when the UE release of source cell. However, in DAPS handover, the time points of two procedures are different. Therefore, when the UE shall perform PDCP/RLC re-establishment procedure in DAPS handover needs to be discussed. In this contribution, we discuss on PDCP/RLC re-establishment procedures in DAPS handover.

2. Discussion
PDCP/RLC Re-establishment Procedures during Handover

Usually, during handover, PDCP/RLC re-establishment procedures for all RBs that are established are performed at the same time. 

Observation 1: Usually, during handover, PDCP/RLC re-establishment procedures for all RBs that are established are performed at the same time.
With regard to PDCP/RLC re-establishment procedures in DAPS handover, RAN2 needs to decide whether PDCP/RLC re-establishment procedures for all RBs that are established are performed at the same time or not. If PDCP/RLC re-establishment procedures for all RBs that are established are performed at the same time as in legacy handover, the complexity can be lower but the flexibility can be sacrificed.  
Proposal 1: RAN2 is requested to decide whether PDCP/RLC re-establishment procedures for all RBs that are established are performed at the same time or not in DAPS handover.
PDCP/RLC Re-establishment Procedure for SRB

It can be said that during handover, PDCP/RLC re-establishment procedures for SRBs are performed when the UE releases the SRBs for the source cell. In [107#29][NR/Mob-enh] CP for DAPS email discussion [2], with regard to 

Question 2: What would be the expected UE behaviour when the DAPS handover fails?

· Option 1: Report the DAPS handover failure via the source link without triggering RRC connection re-establishment

· Option 2: Resume the DRB data transmission via the source link
· Option 3: RRC connection re-establishment
the majority view is Option 1. And with regard to 

Question 20: If RAN2 agrees to allow the UE to report the target link failure or DAPS handover failure via aSRBx of the source link, when should the UE release the SRBx of the source link?

· Option 1: At the release of the source link (i.e. no extra UE behaviour specified)

· Other Options

there is no majority. Therefore, RAN2 can decide when the UE performs PDCP/RLC re-establishment procedure for SRB after deciding when the UE releases the SRB for the source cell.
Observation 2: RAN2 needs to decide when the UE releases the SRB for the source cell in DAPS handover.
Proposal 2: RAN2 is requested to decide when the UE performs PDCP/RLC re-establishment procedure for SRB after deciding when the UE releases the SRB for the source cell.

PDCP/RLC Re-establishment Procedure for UM DRB

In RAN2#107 meeting [3], one of FFS with regard to DAPS handover is:

=> FFS whether and what we will specify RLC UM for RUDI HO. Papers proposing this should provide details for the support

In addition, in RAN3#104 [4], RAN3 agreed that PDCP SN continuity is allowed for RLC UM, however, RAN2 has not yet discussed on the PDCP SN continuity for RLC UM. Only after the supports of the PDCP SN continuity for RLC UM and RLC UM for DAPS handover are agreed, RAN2 can decide PDCP/RLC re-establishment procedure for UM DRB. 
Observation 3: The support of RLC UM for DAPS handover is FFS and RAN3 agreed that PDCP SN continuity is allowed for RLC UM, however, RAN2 has not yet discussed on the PDCP SN continuity for RLC UM.

Proposal 3: RAN2 is requested to decide when the UE performs PDCP/RLC re-establishment procedure for UM DRB after deciding the supports of the PDCP SN continuity for RLC UM and RLC UM for DAPS handover.

PDCP Re-establishment Procedure for AM DRB
In LTE, when upper layers request a PDCP re-establishment, the UE shall: 
· reset the header compression protocol;

· apply the ciphering algorithm and key provided by upper layers;

· for UL, from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP re-establishment;

· for DL, process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers and perform in-sequence delivery of upper layer PDUs and duplicate detection of lower layer SDUs;

· and so on.

In NR, when upper layers request a PDCP entity re-establishment, the UE shall perform almost the same steps as in the LTE PDCP re-establishment procedure for AM DRB. 
Observation 4: In the PDCP re-establishment procedure for AM DRB, the UE shall reset ROHC context and apply the ciphering algorithm and key of the target cell configuration.
From our understanding, in DAPS handover, when the UE applies the target cell configuration, the UE does:

· for UL, reset the header compression protocol;

· for DL, reset the header compression protocol for the target cell;

· for UL, apply the ciphering algorithm and key provided by upper layers;

· for DL, apply the ciphering algorithm and key provided by upper layers for the target cell;

· for UL, from the first PDCP SDU for which the successful delivery of the corresponding PDCP PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to TBD (e.g., the PDCP re-establishment);

· for DL, process the PDCP Data PDUs that are received from lower layers due to TBD (e.g., the re-establishment) of the lower layers and perform in-sequence delivery of upper layer PDUs and duplicate detection of lower layer SDUs;

· and so on.

Most of the steps performed in the LTE PDCP re-establishment procedure for AM DRB are performed when the UE applies the target cell configuration in DAPS handover. Therefore, it can be said that the UE performs PDCP re-establishment procedure for AM DRB when the UE applies the target cell configuration.
Proposal 4: RAN2 is requested to consider that the UE performs PDCP re-establishment procedure for AM DRB when the UE applies the target cell configuration.
LTE RLC Re-establishment Procedure for AM DRB
In LTE, when RRC indicates that an RLC entity should be re-established, the RLC entity shall:
· when possible, reassemble RLC SDUs from any byte segments of AMD PDUs with SN < VR(MR) in the receiving side, remove RLC headers when doing so and deliver all reassembled RLC SDUs to upper layer in ascending order of the RLC SN, if not delivered before;

· discard the remaining AMD PDUs and byte segments of AMD PDUs in the receiving side;

· discard all RLC SDUs and AMD PDUs in the transmitting side;

· discard all RLC control PDUs.
· stop and reset all timers;

· reset all state variables to their initial values.
Observation 5: In the LTE RLC re-establishment procedure for AM DRB,  the UE shall deliver all reassembled RLC SDUs to upper layer in ascending order of the RLC SN, discard all SDUs and PDUs, and reset all state variables to their initial values.

From our understanding, in LTE DAPS handover, when the UE applies the target cell configuration, the UE does:

· configure the AM RLC entity for the target cell in accordance with the received target cell configuration;

· discard all RLC SDUs and AMD PDUs in the transmitting side, if we stick to the agreements in RAN2#107 meeting [3] (i.e., 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);

· however, not discard RLC SDUs and AMD PDUs in the receiving side and not discard all RLC control PDUs, and not stop and reset all timers and not reset all state variables to their initial values.

For the transmitting side of an AM RLC entity for the source cell, the UE performs many steps in the RLC re-establishment procedure. However, for the receiving side of an AM RLC entity for the source cell, the UE does not perform many steps in the RLC re-establishment procedure because the UE continues reception from the source cell. However, the step of “deliver all reassembled RLC SDUs to upper layer in ascending order of the RLC SN” requires further discussion. If the UE does not perform this step when the UE applies the target cell configuration, the interruption time can be increased because the RLC can deliver RLC SDUs to upper layer only in-sequence.
Observation 6: In DAPS handover, if the LTE RLC re-establishment procedure for AM DRB is not performed when the UE applies the target cell configuration, the interruption time can be increased because the RLC can deliver RLC SDUs to upper layer only in-sequence.
NR RLC Re-establishment Procedure for AM DRB

In NR, when upper layers request an RLC entity re-establishment, the UE shall: 
· discard all RLC SDUs, RLC SDU segments, and RLC PDUs, if any;

· stop and reset all timers;

· reset all state variables to their initial values.

From our understanding, in NR DAPS handover, when the UE applies the target cell configuration, the UE does:

· configure the AM RLC entity for the target cell in accordance with the received target cell configuration;

· discard all RLC SDUs and RLC PDUs in the transmitting side, if we stick to the agreements in RAN2#107 meeting);

· however, not discard RLC SDUs and RLC PDUs in the receiving side, and not stop and reset all timers and not reset all state variables to their initial values. 

For the transmitting side of an AM RLC entity for the source cell, the UE performs many steps in the RLC re-establishment procedure. However, for the receiving side of an AM RLC entity for the source cell, the UE does not perform many steps in the RLC re-establishment procedure because the UE continues reception from the source cell. The above problem in LTE is not applicable to NR because the RLC can deliver RLC SDUs to upper layer if reassembled.

Observation 7: In DAPS handover, whether the NR RLC re-establishment procedure for AM DRB is performed or not when the UE applies the target cell configuration has no impact on the interruption time.

Proposal 5: RAN2 is requested to consider that the UE performs RLC re-establishment procedure for AM DRB for the source cell 
- Option 1: when the UE applies the target cell configuration; 
- Option 2: when the UE releases the source cell configuration.

3. Conclusion
Observation 1: Usually, during handover, PDCP/RLC re-establishment procedures for all RBs that are established are performed at the same time.
Observation 2: RAN2 needs to decide when the UE releases the SRB for the source cell in DAPS handover.
Observation 3: The support of RLC UM for DAPS handover is FFS and RAN3 agreed that PDCP SN continuity is allowed for RLC UM, however, RAN2 has not yet discussed on the PDCP SN continuity for RLC UM.

Observation 4: In the PDCP re-establishment procedure for AM DRB,  the UE shall reset ROHC context and apply the ciphering algorithm and key of the target cell configuration.
Observation 5: In the LTE RLC re-establishment procedure for AM DRB,  the UE shall deliver all reassembled RLC SDUs to upper layer in ascending order of the RLC SN, discard all SDUs and PDUs, and reset all state variables to their initial values.

Observation 6: In DAPS handover, if the LTE RLC re-establishment procedure for AM DRB is not performed when the UE applies the target cell configuration, the interruption time can be increased because the RLC can deliver RLC SDUs to upper layer only in-sequence.
Observation 7: In DAPS handover, whether the NR RLC re-establishment procedure for AM DRB is performed or not when the UE applies the target cell configuration has no impact on the interruption time.

Based on the discussion in Section 2, we propose the following:

Proposal 1: RAN2 is requested to decide whether PDCP/RLC re-establishment procedures for all RBs that are established are performed at the same time or not in DAPS handover.
Proposal 2: RAN2 is requested to decide when the UE performs PDCP/RLC re-establishment procedure for SRB after deciding when the UE releases the SRB for the source cell.

Proposal 3: RAN2 is requested to decide when the UE performs PDCP/RLC re-establishment procedure for UM DRB after deciding the supports of the PDCP SN continuity for RLC UM and RLC UM for DAPS handover.

Proposal 4: RAN2 is requested to consider that the UE performs PDCP re-establishment procedure for AM DRB when the UE applies the target cell configuration.
Proposal 5: RAN2 is requested to consider that the UE performs RLC re-establishment procedure for AM DRB for the source cell 
- Option 1: when the UE applies the target cell configuration; 
- Option 2: when the UE releases the source cell configuration.
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