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1. Introduction

In CP/UP split scenario, two alternatives are mentioned in TR 38.806 over which entity shall allocate the TEIDs on the CU-UP, especially CU-UP UL GTP TEIDs:

Alternative 1: CU-CP shall allocate the CU-UP UL GTP TEIDs;

Alternative 2: CU-UP shall allocate the CU-UP UL GTP TEIDs.

In this contribution, we further compare the two alternatives and give our proposal accordingly.
2. Discussion
Two alternatives are mentioned in TR 38.806 over whether CU-UP UL GTP TEIDs are allocated by the CU-UP itself (Alternative 2) or by the CU-CP (Alternative 1), and one benefit of Alternative 1 is clearly depicted as it saves signalling. However, some advantages of Alternative 2 are still observed.
It is clearly stated in current specifications that, for any nodes, units or instances, it is always permitted that its GTP TEIDs are allocated by itself. Noticeable examples include DUs and UPFs.
One of the pros for one DU or UPF to allocate its own GTP TEIDs is that this option is more flexible and easier to implement. The case for CU-UP is similar. For example, a CU-UP may be centralised and utilised by different CU-CPs. It is possible that at one time the load of one CU-CP is heavy and hence a lot of CU-UP UL GTP TEIDs are needed, while at another time the load of another CU-CP is heavy. If all CU-UP UL GTP TEIDs are preconfigured in CU-CPs (i.e. only Alternative 1 is used), many TEIDs shall be preserved for one given CU-CP in order to handle heavy data burst, and the total number for all these CU-CPs can be large. This is obviously wasting.
Observation 1: Alternative 2 is aligned with the cases where gNB-DUs and UPFs are responsible to allocate the GTP TEIDs.
Observation 2: For some cases such as a CU-UP linked to multiple CU-CPs, Alternative 2 is more flexible from the perspective of implementation.

Delay is one of the most important performance indicators. Some company concerned that Alternative 2 will introduce a longer delay than Alternative 1. However, we observed that the delay of the two alternatives is almost the same.
For the case of bearer setup, the CU-CP can send the RRC command or X2/Xn response simultaneously when informs the CU-UP about the F1-U DL TEIDs. The case for SA scenario is depicted in Figure 1 and Figure 2 below:
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Figure 1: Bearer setup procedure using Alternative 1

[image: image2.emf]gNB

UE DU CU-CP CU-UP

4. UE Context Setup Response

3. UE Context Setup Request

1. UE Bearer Setup Request

2. UE Bearer Setup Response

5. RRC Reconfiguration

(accepted RLC flows)

(gNB-DU DL GTP TEIDs)

(accepted PDCP flows)

(gNB-CU-UP GTP TEIDs)

6. RRC Reconfiguration Complete

(gNB-DU DL GTP TEIDs)

[Optional] (rejected RLC flows)

(gNB-CU-UP UL GTP TEIDs)

5a. UE Bearer Modification Request

6a. UE Bearer Modification Response


Figure 2: Bearer setup procedure using Alternative 2
As depicted in Figure 2, the CU-UP shall setup the bearers in step 1/2. Step 5a is only used to inform the CU-UP the TEIDs and to request it to release the flows (or bearers) which have been rejected by the DU. This elementary procedure should not fail. Therefore, the CU-CP is already confident about what flows should be setup in the UE after step 4, and it is proper to perform step 5 and step 5a on parallel.
In either alternative, the CU-CP shall request both the DU and the CU-UP sequentially before it sends the RRCReconfiguration message or SgNB Addition / Modification Request Acknowledgement message. The difference is only about which entity to be requested firstly.
For the case of CU-UP change procedure while keeping the DU, the CU-CP shall firstly request the target CU-UP as already stated in Section 5.10 of TR 38.806 no matter which alternative is used. Thereafter, the CU-CP is aware of the CU-UP UL GTP TEIDs to be used, and the remaining steps for the two alternatives are the same.

For the case of inter-DU handover procedure while CU-UP is also changed, the flow path should be aligned with the bearer setup procedure, which is already analysed above.

Observation 3: No extra delay is observed for Alternative 2 compared to Alternative 1.
As analysed above, considerable pros for Alternative 2 are observed while the cons are not significant. Therefore, Alternative 2 should not be precluded from specifications.

Proposal 1: Alternative 2 should not be precluded from specifications.

3. Conclusion

Observation 1: Alternative 2 is aligned with the cases where gNB-DUs and UPFs are responsible to allocate the GTP TEIDs.
Observation 2: For some cases such as a CU-UP linked to multiple CU-CPs, Alternative 2 is more flexible from the perspective of implementation.

Observation 3: No extra delay is observed for Alternative 2 compared to Alternative 1.

Proposal 1: Alternative 2 should not be precluded from specifications.
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