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1.
Introduction

The last RAN3-107bis-e successfully corrected stage-2 descriptions for CHO [1]. The similar correction for DAPS was also briefly discussed by the email discussion #5 but pushed to this meeting. 

This contribution provides our reasoning in details and proposes a TP for DAPS HO for 38.401 BL CR [2].

2
Discussion

In case of DAPS HO or CHO, what is different to the legacy HO is that the source does not stop transmission when sending the HO CMD to the UE. The source should continue transmission until it knows that the UE has successfully accessed the target. This is why both type of HO enhancements rely on the same HO SUCCESS message from the target.

Observation 1: In case of DAPS HO or CHO, what is different to the legacy HO is that the source does not stop transmission when sending the HO CMD to the UE.
Observation 2: The source continues transmission until it knows the UE has successfully accessed the target, which is why both DAPS HO and CHO rely on the same HO SUCCESS from the target.

Therefore, when carrying HO CMD for DAPS HO or CHO, there is no need to command the source DU to stop transmission. There is no need to fetch DDDS at this stage as the source’s transmission continues.

Observation 3: As a result, when carrying HO CMD for DAPS HO or CHO, there is no need to command the source DU to stop transmission. There is no need to fetch DDDS at this stage as the source’s transmission continues.
Another point raised during the email discussion #5 was that the source DU may expect the UE CONTEXT MODIFICATION REQUEST message and ack may be needed for the CU. 

First of all, it is not clear why the source DU expects the UE CONTEXT MODIFICATION REQUEST message for DAPS HO. 

Moreover, the reason why the ack (the UE CONTEXT MODIFICATION RESPONSE message) is sent to the CU during the legacy HO is because the CU requested the source DU to stop the data transmission for the UE (i.e. Transmission Action Indicator IE = stop). It is written in TS 38.473 [3] that 

Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.

This ack is basically to confirm the CU that data transmission for the UE has been successfully stopped at the source DU. In our understanding, this has nothing to do with delivering HO CMD to the UE – it is not described in TS 38.473 [3] that the UE context modification procedure is failed if HO CMD delivery to the UE is failed. What is expected to the source DU is to transmit the received RRC message, that’s it:

If the UE CONTEXT MODIFICATION REQUEST message contains the RRC-Container IE, the gNB-DU shall send the corresponding RRC message to the UE. If the UE CONTEXT MODIFICATION REQUEST message includes the Execute Duplication IE, the gNB-DU shall perform CA based duplication, if configured, for the SRB for the included RRC-Container IE.

Observation 4: For DAPS HO, it is not clear why the source DU expects the UE CONTEXT MODIFICATION REQUEST message.
Observation 5: The reason why the ACK (i.e. UE CONTEXT MODIFICATION RESPONSE) is replied to the CU during the legacy HO is because the CU requested the source DU to stop the data transmission for the UE (Transmission Action Indicator IE = stop), i.e., to confirm CU that data transmission for the UE has been successfully stopped at the source DU.
Observation 6: In our understanding, such ACK has nothing to do with delivering HO CMD to the UE – it is not described in TS 38.473 that the procedure is failed if HO CMD delivery to the UE is failed. What is expected from the source DU is to transmit the received RRC message, that’s it.

Finally, it is misunderstanding that our proposal to use DL RRC MESSAGE TRANSFER is an optimization. In fact, our proposal is to keep the principle, i.e., the principle to use the UE context modification procedure when there is something to modify the UE context. However, here for DAPS HO and CHO, there is nothing to modify the UE context, just carrying HO CMD to the source DU. This is the reason why we should use the DL RRC MESSAGE TRANSFER message instead of the UE context modification procedure. 

Observation 7: Our proposal to use DL RRC MESSAGE TRANSFER is not an optimization, rather to keep the principle that the UE context modification procedure is used when there is something to modify the UE context. 

Observation 8: Here for DAPS HO and CHO, there is nothing to modify the UE context, just carrying HO CMD to the source DU. This is the reason why we should use the DL RRC MESSAGE TRANSFER message instead of the UE context modification procedure.

Based on these reasonings, we strongly believe that the same handling as we agreed for CHO in [1] should be applied for DAPS HO as well. We thus propose the following:

Proposal 1: For inter-gNB-DU mobility scenario, use DL RRC MESSAGE TRANSFER in step 5 to carry DAPS HO command to the source gNB-DU, instead of using the UE Context Modification procedure. 

Proposal 2: Apply Proposal 1 in the same way for the Inter-gNB HO involving CU-UP change step 6.

The corresponding TP for 38.401 BL CR [2] is provided in the Section 5 below. 
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Conclusion

In the present contribution we make the following observations:

Observation 1: In case of DAPS HO or CHO, what is different to the legacy HO is that the source does not stop transmission when sending the HO CMD to the UE.
Observation 2: The source continues transmission until it knows the UE has successfully accessed the target, which is why both DAPS HO and CHO rely on the same HO SUCCESS from the target.

Observation 3: As a result, when carrying HO CMD for DAPS HO or CHO, there is no need to command the source DU to stop transmission. There is no need to fetch DDDS at this stage as the source’s transmission continues.
Observation 4: For DAPS HO, it is not clear why the source DU expects the UE CONTEXT MODIFICATION REQUEST message.
Observation 5: The reason why the ACK (i.e. UE CONTEXT MODIFICATION RESPONSE) is replied to the CU during the legacy HO is because the CU requested the source DU to stop the data transmission for the UE (Transmission Action Indicator IE = stop), i.e., to confirm CU that data transmission for the UE has been successfully stopped at the source DU.
Observation 6: In our understanding, such ACK has nothing to do with delivering HO CMD to the UE – it is not described in TS 38.473 that the procedure is failed if HO CMD delivery to the UE is failed. What is expected from the source DU is to transmit the received RRC message, that’s it.

Observation 7: Our proposal to use DL RRC MESSAGE TRANSFER is not an optimization, rather to keep the principle that the UE context modification procedure is used when there is something to modify the UE context. 

Observation 8: Here for DAPS HO and CHO, there is nothing to modify the UE context, just carrying HO CMD to the source DU. This is the reason why we should use the DL RRC MESSAGE TRANSFER message instead of the UE context modification procedure.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: For inter-gNB-DU mobility scenario, use DL RRC MESSAGE TRANSFER in step 5 to carry DAPS HO command to the source gNB-DU, instead of using the UE Context Modification procedure. 

Proposal 2: Apply Proposal 1 in the same way for the Inter-gNB HO involving CU-UP change step 6.

The corresponding TP for 38.401 BL CR [2] is provided in the Section 5 below. 
4

Reference

[1] R3-202871, “(TP for NR_Mob_enh-Core BL CR for TS 38.401): Correction and Resolving FFS on inter-gNB-DU conditional mobility scenarios”, Intel Corporation

[2] R3-202908, “Baseline CR for introducing Rel-16 NR mobility enhancement”, Intel Corporation, CATT, ZTE, Huawei
[3] TS 38.473, “NG-RAN; F1 application protocol (F1AP)”
5

TP for BL CR for TS 38.401

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.2.1.1
Inter-gNB-DU Mobility
This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation. Figure 8.2.1.1-1 shows the inter-gNB-DU mobility procedure for intra-NR.
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Figure 8.2.1.1-1: Inter-gNB-DU Mobility for intra-NR

1.
The UE sends a MeasurementReport message to the source gNB-DU.

2.
The source gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received MeasurementReport message. 

3.
The gNB-CU sends an UE CONTEXT SETUP REQUEST message to the target gNB-DU to create an UE context and setup one or more data bearers. The UE CONTEXT SETUP REQUEST message includes a HandoverPreparationInformation.

4.
The target gNB-DU responds to the gNB-CU with an UE CONTEXT SETUP RESPONSE message. 
5.
The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU, which includes a generated RRCReconfiguration message and indicates to stop the data transmission for the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE.
NOTE:
In case of DAPS Handover, the DL RRC Message Transfer procedure is used in step 5 which carries the handover command to the UE. The UE CONTEXT MODIFICATION REQUEST message is later sent to the source gNB-DU to indicate to stop the data transmission for the UE once the gNB-CU knows that the UE has successfully accessed to the target gNB-DU, for which the source gNB-DU sends a DDDS frame about the unsuccessfully transmitted downlink data to the gNB-CU.
6.
The source gNB-DU forwards the received RRCReconfiguration message to the UE.

7.
The source gNB-DU responds to the gNB-CU with the UE CONTEXT MODIFICATION RESPONSE message.
8.
A Random Access procedure is performed at the target gNB-DU. The target gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU.

NOTE:
It is up to gNB-CU implementation whether to start sending DL User Data to gNB-DU before or after reception of the Downlink Data Delivery Status.

9.
The UE responds to the target gNB-DU with an RRCReconfigurationComplete message.
10.
The target gNB-DU sends an UL RRC MESSAGE TRANSFER message to the gNB-CU to convey the received RRCReconfigurationComplete message. Downlink packets are sent to the UE. Also, uplink packets are sent from the UE, which are forwarded to the gNB-CU through the target gNB-DU.
11.
The gNB-CU sends an UE CONTEXT RELEASE COMMAND message to the source gNB-DU.

12.
The source gNB-DU releases the UE context and responds the gNB-CU with an UE CONTEXT RELEASE COMPLETE message.

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.9.4
Inter-gNB handover involving gNB-CU-UP change
Figure 8.9.4-1 shows the procedure used for inter-gNB handover involving gNB-CU-UP change. Overall inter-gNB handover procedure is specified in TS 37.340 [12].
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Figure 8.9.4-1: Inter-gNB handover involving gNB-CU-UP change

1.
The source gNB-CU-CP sends HANDOVER REQUEST message to the target gNB-CU-CP. In case of Conditional Handover, the target gNB is regarded as a candidate gNB which is only accessed by the UE when the CHO condition(s) are fulfilled.
2-4.
Bearer context setup procedure is performed as described in Section 8.9.2. 

5.
The target gNB-CU-CP responds the source gNB-CU-CP with an HANDOVER REQUEST ACKNOWLEDGE message.
NOTE:
In case of Conditional Handover, it is up to target gNB-CU-CP implementation to make sure that the EARLY FORWARDING TRANSFER information are forwarded to the right gNB-CU-UP (e.g. separate UE-associated signalling connection over Xn interface for each gNB-CU-UP).
6.
The F1 UE Context Modification procedure is performed to stop UL data transmission at the gNB-DU and to send the handover command to the UE.
NOTE:
In case of DAPS Handover or Conditonal Handover, the DL RRC Message Transfer procedure is used in step 6 which carries the handover command to the UE.
7-8.
Bearer context modification procedure (gNB-CU-CP initiated) is performed to enable the gNB-CU-CP to retrieve the PDCP UL/DL status and to exchange data forwarding information for the bearer.

9.
The source gNB-CU-CP sends an SN STATUS TRANSFER message to the target gNB-CU-CP. 
NOTE:
In case of DAPS Handover, the EARLY FORWARDING TRANSFER message is sent for DRBs configured with DAPS instead of the SN STATUS TRANSFER message.

NOTE:
In case of Conditional Handover, the EARLY FORWARDING TRANSFER message is sent only if the early data forwarding is applied.

NOTE:
The COUNT related info for the EARLY FORWARDING TRANSFER message is retrieved from the source gNB-CU-UP via the steps 7/8.
10-11.
Bearer context modification procedure is performed as described in Section 8.9.2. The COUNT related info carried by the EARLY FORWARDING TRANSFER message is also provided to the target gNB-CU-UP.
12.
Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP.
NOTE:
In case of Conditional Handover, the UE performs RACH when the CHO condition(s) are fulfilled.

12a.
In case of DAPS Handover or Conditional Handover, the target gNB-CU-CP sends the HANDOVER SUCCESS message to the source gNB-CU-CP to inform that the UE has successfully accessed the target cell.

12b
In case of DAPS Handover or Conditional Handover, the F1 UE Context Modification procedure is performed to stop UL data transmission at the gNB-DU. 

12c-12d.
In case of DAPS Handover or Conditional Handover, the Bearer context modification procedure (gNB-CU-CP initiated) is performed to indicate the source gNB-CU-UP to stop packet delivery and also to retrieve the PDCP UL/DL status.

12e.
In case of DAPS Handover or Conditional Handover, the source gNB-CU-CP sends the SN STATUS TRANSFER message to the target gNB-CU-CP.

12f-12g.
In case of DAPS Handover or Conditional Handover, the Bearer context modification procedure is performed to provide the PDCP UL/DL status to the target gNB-CU-UP.
13-15.
Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network. 

16.
The target gNB-CU-CP sends an UE CONTEXT RELEASE message to the source gNB-CU-CP.

17.
and 19. Bearer context release procedure is performed.

18.
F1 UE context release procedure is performed to release the UE context in the source gNB-DU.
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