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Introduction
In this contribution, we propose a correction for TS 38.401 [1] that allows gNB-CU-CP to early provision the F1-U DL TNL addresses of the gNB-DU to the gNB-CU-UP, separately to providing the PDCP UL/DL status information.
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Discussion
In NR, gNB-CU is further separated into control plane (gNB-CU-CP) and user plane (gNB-CU-UP) logical nodes inter-connected via the E1 interface. The inter-gNB-CU-UP mobility procedure, as specified in Section 8.9.4 of TS 38.401 [1], is illustrated below:
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Figure 8.7.3-1 in TS 38.401 [1]: Inter-gNB handover involving gNB-CU-UP change

In the flow shown above, PDCP UL/DL status information is delivered from source to target gNB-CU-UP via step 8 (Bearer Context Modification Response), step 9 (Xn SN Status Transfer), and step 10 (Bearer Context Modification Request), to allow for lossless mobility.

In step 10, the target gNB-CU-CP provides the F1-U DL TNL addresses of the target gNB-DU (which were obtained during step 4) to the target gNB-CU-UP so that it is able to send DL data toward the target gNB-DU. PDCP UL/DL status information is also provided to the target gNB-CU-UP in step 10. 

This is suboptimal for bearers which do not require PDCP preservation, because for these bearers data forwarding may start earlier. However, according to the currently specified procedure, DL delivery via the target gNB-CU-UP is unnecessarily delayed until the target gNB-CU-CP receives Xn SN Status Transfer (step 9). This happens when there are both bearers which require PDCP preservation and these that don’t. Services served by the former are usually delay-sensitive (and error-tolerant), while services served by the latter are often delay-tolerant (and error-free). Synchronizing data forwarding for all the bearers (of different types) incurs additional unnecessary delay, which is especially problematic as that delay is added to often delay-sensitive traffic.
Observation 1: Providing F1-U DL TNL addresses of the target gNB-DU and PDCP UL/DL status info together to the target gNB-CU-UP may delay the DL delivery, for bearers which does not require PDCP status preservation.

One easy way to address this issue is decoupling of F1-U DL TNL addresses of the target gNB-DU and PDCP UL/DL status information in (steps 10/11) Bearer Context modification procedure. That is, gNB-CU-CP should have flexibility to give F1-U DL TNL addresses of the target gNB-DU toward the target gNB-CU-UP much earlier than receiving step 9 (e.g. right after the step 4, for which the target gNB-CU-CP obtains that F1-U DL TNL addresses from the target gNB-DU). This achieves the goal of minimizing delay for delay sensitive traffic with very small standards impact (stage-2 only).
Proposal 1: The gNB-CU-CP should be allowed to provide the F1-U DL TNL addresses of the gNB-DU to the gNB-CU-UP separately and earlier to providing the PDCP UL/DL status information.

Since steps 10/11 are referring to the Section 8.9.2 for the detailed description, we propose to add a note in that section to allow the gNB-CU-CP to early provision the F1-U DL TNL addresses of the gNB-DU to the gNB-CU-UP, separately to the PDCP UL/DL status information.
Proposal 2: Add a note for clarification in Section 8.9.2. Bearer context setup over F1-U.
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Conclusion

In the present contribution we make the following observations:

Observation 1: Providing F1-U DL TNL addresses of the target gNB-DU and PDCP UL/DL status info together to the target gNB-CU-UP may delay the DL delivery, for bearers which does not require PDCP status preservation.

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

Proposal 1: The gNB-CU-CP should be allowed to provide the F1-U DL TNL addresses of the gNB-DU to the gNB-CU-UP separately and earlier to providing the PDCP UL/DL status information.

Proposal 2: Add a note for clarification in Section 8.9.2. Bearer context setup over F1-U.

The corresponding TP for TS 38.463 [1] is proposed in Section 5. 
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TP for TS 38.401
----------------------------- First Change ----------------------------------------
8.9.2
Bearer context setup over F1-U
Figure 8.9.2-1 shows the procedure used to setup the bearer context in the gNB-CU-UP. 
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Figure 8.9.2-1: Bearer context setup over F1-U
0.
Bearer context setup (e.g., following an SgNB Addition Request from the MeNB) is triggered in gNB-CU-CP.

1.
The gNB-CU-CP sends a BEARER CONTEXT SETUP REQUEST message containing UL TNL address information for S1-U or NG-U, and if required, DL or UL TNL address information for X2-U or Xn-U to setup the bearer context in the gNB-CU-UP. For NG-RAN, the gNB-CU-CP decides flow-to-DRB mapping and sends the generated SDAP and PDCP configuration to the gNB-CU-UP.

2.
The gNB-CU-UP responds with a BEARER CONTEXT SETUP RESPONSE message containing the UL TNL address information for F1-U, and DL TNL address information for S1-U or NG-U, and if required, DL or UL TNL address information for X2-U or Xn-U.

3.
F1 UE context setup procedure is performed to setup one or more bearers in the gNB-DU.

4.
The gNB-CU-CP sends a BEARER CONTEXT MODIFICATION REQUEST message containing the DL TNL address information for F1-U and PDCP status.
5.
The gNB-CU-UP responds with a BEARER CONTEXT MODIFICATION RESPONSE message.

NOTE:
In case PDCP status preservation does not apply, Step 4 may not include PDCP status information. Even if PDCP status preservation applies, step 4 may not include PDCP status to allow the gNB-CU-CP to early provision the F1-U DL TNL addresses of the gNB-DU toward the gNB-CU-UP. In this case, step 4-5 may be revoked for the purpose of providing PDCP status information torward the gNB-CU-UP.
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