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1
Introduction

During the release-16 mobility enhancements discussion in RAN3, it was agreed to specify the Dual Active Protocol Stacks Handover (DAPS HO) as the solution for reducing data interruption at handover. The work on X2 and Xn interfaces has now well progressed, and it is now the right time to start studying the impact on a disaggregated gNB (i.e. on E1 and F1 interfaces).
2
Discussion

The main differences, from a RAN3 point of view, between legacy HO and DAPS HO can be found in the data forwarding principles. As the data flow sent to the UE shall not stop in order to achive the 0ms interruption target, data forwarding is critical. The main difficulty being the fact that the same DL packets are sent to the UE and to the target node at the same time (i.e. bi-casting).
The 2nd difference impacting the disaggregated gNB is the fact that the source node continues transferring DL packets to the UE (and receiving UL packets from the UE) after sending the HO command to the UE. These are the 2 points to be discussed in this contribution. So let’s start with stage-2 impacts.
2.1
Stage-2 impact

As discussed in [1], during the Handover Preparation phase, the gNB-DU will stop transmitting data to the UE at reception of the UE CONTEXT MODIFICATION REQUEST message including the RRCReconfiguration message to be transferred to the UE. This is clearly defined in the following paragraphs in TS 38.401:
· 8.2.1.1
Inter-gNB-DU Mobility
· 8.9.4
Inter-gNB handover involving gNB-CU-UP change
Therefore these 2 sections need to be updated by stating that the gNB-DU does not stop transmitting DL packets to the UE in case of DAPS HO.
Proposal 1: Update TS 38.401 sections 8.2.1.1 and 8.9.4 to clarify that the gNB-DU does not stop transmitting DL packets to the UE in case of DAPS HO
2.2
F1AP impact

In legacy HO, the IE used to ask the gNB-DU to stop DL transmission to the UE can be found in UE CONTEXT MODIFICATION REQUEST message (i.e. Transmission Action Indicator IE). The procedural text for this IE is copied below:

If the UE CONTEXT MODIFICATION REQUEST message contains the Transmission Action Indicator IE, the gNB-DU shall stop or restart (if already stopped) data transmission for the UE, according to the value of this IE. It is up to gNB-DU implementation when to stop or restart the UE scheduling.
Therefore, if this optional IE is not present, the gNB-DU can continue transmitting DL packets to the UE. There is no need to add extra signalling to explicitely order the gNB-DU to continue transmitting packets to the UE. The last step of DAPS HO, when the gNB-DU will stop transmitting DL packets to the UE and the gNB-CU-CP will send the last SN STATUS TRANSFER to the target node, can be performed with the UE Context Release procedure initiated by the gNB-CU-CP.
Observation 1: There is no impact on F1AP
2.3
E1AP impact

Similar to F1AP, there is nothing in the BEARER CONTEXT MODIFICATION REQUEST message received by the source gNB-CU-UP requiring to stop transmitting to the source gNB-DU. The last step of DAPS HO, when the gNB-CU-UP will stop transmitting DL packets to the gNB-DU can be performed with an extra Bearer Context Modification procedure initiated by the gNB-CU-CP, using the DL TX Stop IE. The gNB-CU-CP may also query the information to build the last SN STATUS TRANSFER message. Some clarification may be needed in stage-2 to support these differences with legacy HO.
Proposal 2: Update TS 38.401 sections 8.9.4 to clarify that the extra Bearer Context Modification procedure is needed to stop the transmission of DL packet to the gNB-DU in case of DAPS HO, and to query the information to build the last SN STATUS TRANSFER message
In a similar way, the DL TX Stop IE can be used to start the transmission in the target gNB-CU-UP when the gNB-CU-CP receives the confirmation that the UE successfully attached to the target gNB-DU. However, the 0ms interruption time target cannot be reached if the gNB-CU-UP do not receive the latest status of PDCP SN successfully received by the UE from the source node, which can be only obtained from the UE at this point of time (because the target gNB-CU-CP will need to wait for the last SN STATUS TRANSFER send by the source node). 
Observation 2: Starting and stopping DL transmission in source and target gNB-CU-UPs can be performed without stage-3 impact
The only modification needed in stage-3 is due to the fact that the first SN STATUS TRANSFER send by the source node (thanks to information received by the source gNB-CU-UP) do not imply a “PDCP freeze” in the source node. Therefore, the semantics description of the DL part of the PDCP SN Status Information IE needs to be updated.

Proposal 3: The semantics description of the DL part of the PDCP SN Status Information IE needs to be updated

Proposal 4: Agree the associated E1AP CR

3
Conclusion

In this contribution the impact of DAPS HO on the disaggregated gNB architecture have been discussed, and the following observations and proposals have been made:

Proposal 1: Update TS 38.401 sections 8.2.1.1 and 8.9.4 to clarify that the gNB-DU does not stop transmitting DL packets to the UE in case of DAPS HO
Observation 1: There is no impact on F1AP

Proposal 2: Update TS 38.401 sections 8.9.4 to clarify that the extra Bearer Context Modification procedure is needed to stop the transmission of DL packet to the gNB-DU in case of DAPS HO, and to query the information to build the last SN STATUS TRANSFER message
Observation 2: Starting and stopping DL transmission in source and target gNB-CU-UPs can be performed without stage-3 impact

Proposal 3: The semantics description of the DL part of the PDCP SN Status Information IE needs to be updated

Proposal 4: Agree the associated E1AP CR
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