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1
Introduction
This paper resumes the discussion about the reuse of source TEID information in TS 38.423 and TS 38.463 for sharing CU UP resources and tries to come to a compromise. Associated TPs for TS 38.423, TS 38.463 and TS 38.413 are also provided in [1], [2] and [3].
2
Discussion

RAN3 has been discussing whether to support centralized gNB-CU-UP concept. For example, the papers R3-184149~R3-184157 were submitted in RAN3#AH1807 to optimize the handover over X2, Xn, S1, NG, E1 together with Stage 2 update. It should also be noted that RAN3 has agreed the overall architecture for separation of gNB-CU-CP and gNB-CU-UP as below defined in TS 38.401.

===
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Figure 6.1.2-1. Overall architecture for separation of gNB-CU-CP and gNB-CU-UP 

-
A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs;

-
A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs;

-
The gNB-CU-CP is connected to the gNB-DU through the F1-C interface;

-
The gNB-CU-UP is connected to the gNB-DU through the F1-U interface;

-
The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface;

-
One gNB-DU is connected to only one gNB-CU-CP;

-
One gNB-CU-UP is connected to only one gNB-CU-CP;

NOTE 1:
For resiliency, a gNB-DU and/or a gNB-CU-UP may be connected to multiple gNB-CU-CPs by appropriate implementation.
-
One gNB-DU can be connected to multiple gNB-CU-UPs under the control of the same gNB-CU-CP;

-
One gNB-CU-UP can be connected to multiple DUs under the control of the same gNB-CU-CP;

NOTE 2:
The connectivity between a gNB-CU-UP and a gNB-DU is established by the gNB-CU-CP using Bearer Context Management functions.

NOTE 3:
The gNB-CU-CP selects the appropriate gNB-CU-UP(s) for the requested services for the UE.

NOTE 4:
Data forwarding between gNB-CU-UPs during intra-gNB-CU-CP handover within a gNB may be supported by Xn-U.
===

The cardinality and architecture principles must be kept. This means, inter-gNB-CU-CP handover keeping the same gNB-CU-UP should not occur. On the other hand, as highlighted in yellow, a gNB-CU-UP may be connected to multiple gNB-CU-CPs “by appropriate implementation”.
If we consider this “appropriate implementation”, compute resource may be shared between different gNB-CU-UP logical entities as depicted below. 
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Observation 1: from a logical standpoint, one gNB-CU-UP connects to only one gNB-CU-CP and reuse of CU-UP compute resources can only be an implementation matter which should not affect the logical model.

The following benefits may still be seen to allow such implementations:
· Minimization of packet transfer and latency during handover.
· Traffic pooling of gNB-CU-UP computer resource leading to network cost reduction.
Therefore, in order to progress and conclude on this issue, we propose to enable such implementations provided that no change at all is done to the architecture (no need of Stage 2 (TS 38.300/TS 38.401)) and the logical model is not impacted. 
Proposal 1: RAN3 to agree that there is no need of stage 2 architectural impact to allow sharing of CU-UP compute resources by appropriate implementation and capture the following principles in chairman’s minutes:

Enabling the sharing of User Plane compute resources among gNBs and ng-eNBs does not affect the NG-RAN architecture, e.g. ng-eNBs and gNBs remain independent logical nodes, and gNB-CU-UP interfaces with a single gNB-CU-CP. 
Proposal 2: pending proposal 1 agreed, agree stage 3 CRs to allow sharing of CU UP compute resources by adding an information element (source DL TEID) in XnAP (TS 38.423) and E1AP (TS 38.463) without any Stage 2 changes (TS 38.300/TS 38.401). 
As far as NG interface is concerned, Path Switch Request is still required because different logical entities are involved. As far as 5GC interfaces are concerned, SMF can detect upon receiving Path Switch Request that the TEID(s) are reused to avoid updating the PDU session towards the UPF. However, this impacts the SMF which need to check for every UE every Path Switch Request and every PDU session. This impact can be mitigated if a “TEID reuse” flag is signalled to the SMF. However, this is useful only if CU-CP entity is also prevented from these checks, therefore only if CU-UP is the entity to set this flag.

Proposal 3: introduce a “TEID reused” Information Element propagated from target CU-UP up to SMF via CU-CP i.e. added over both E1AP and NGAP (SMF-info container).

3
Conclusion and Proposals
This paper has investigated the proposal of sharing CU-UP compute resources are made the following conclusions and proposals:

Proposal 1: RAN3 to agree that there is no need of stage 2 architectural impact to allow sharing of CU-UP compute resources by appropriate implementation and capture the following principles in chairman’s minutes:

Enabling the sharing of User Plane compute resources among gNBs and ng-eNBs does not affect the NG-RAN architecture, e.g. ng-eNBs and gNBs remain independent logical nodes, and gNB-CU-UP interfaces with a single gNB-CU-CP. 
Proposal 2: pending proposal 1 agreed, agree stage 3 CRs to allow sharing of CU UP compute resources by adding an information element (source DL TEID) in XnAP (TS 38.423) and E1AP (TS 38.463) without any Stage 2 changes (TS 38.300/TS 38.401). 

Proposal 3: introduce a “TEID reused” Information Element propagated from target CU-UP up to SMF via CU-CP i.e. added over both E1AP and NGAP (SMF-info container).
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