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Introduction
As illustrated in TR 38.806 [1], during the study item on CP-UP split, two different mechanisms for allocating the tunnel endpoint identifiers (TEIDs) were recognized:
1. The CU-CP allocates the F1 UL TEIDs;
2. The CU-UP allocates the F1 UL TEIDs.
It was agreed to take the final decision between option 1 and 2 during the work item phase. In this contribution, we provide our analysis of the two options and we propose to adopt option 2. 
Discussion
To compare the two options, we take as an example the Xn handover procedure [1]. In the following, we briefly describe the handover procedures in case that the CU-CP allocates the TEIDs and in case that the CU-UP allocates the TEIDs. Then, we perform the comparison and we draw our conclusions. 
Xn handover – CU-CP allocates TEIDs
The Xn handover procedure with the CU-CP allocating the F1 UL TEIDs is shown in Figure 1. The procedure is taken from TR 38.806 (section 5.8.2). 
Note that the terminology has been slightly updated to reflect the latest agreements for the F1 interface.
Note also that terminology for the E1 messages is still FFS.


Figure 1: Xn handover, CU-CP allocates the TEIDs (from TR 38.806).

Xn handover – CU-UP allocates TEIDs
The Xn handover procedure with the CU-UP allocating the F1 UL TEIDs is shown in Figure 2. The procedure is taken from TR 38.806 (section 5.8.3). However, some small changes in the sequence of the messages have been performed with the objective of optimizing signalling.   
· The Bearer Modification Request is used in steps 15-16 to provide both: (1) the “F1 DL TEIDs” that are allocated by the target DU; and (2) the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status.
This avoids the need for sending the E1 SN Status Transfer and saves both time and signalling in the Xn handover preparation phase compared to the procedure shown in TR 38.806 (section 8.5.3). 
Note that the terminology has been slightly updated to reflect the latest agreements for the F1 interface. 
Note also that terminology for the E1 messages is still FFS.


Figure 2: Xn handover, CU-UP allocates the TEIDs.

Comparison of TEIDs allocation mechanisms
Comparing the Xn handover procedures in Figure 1 and 2, it can be noted that the procedure in Figure 2 requires one extra message. On the other hand, this extra message does not introduce additional delay because the execution of the following steps is not depended on it. Therefore, from a performance point-of-view the two Xn handover procedures are equivalent. Similar considerations may also apply to other procedures, such as state transition and dual-connectivity. 
Observation 1: 	From a signalling delay perspective the two TEIDs allocation mechanisms seem to be almost equivalent.
In a scenario where a single physical centralized user plane entity implements multiple logical CU-UPs (such as the one illustrated in R3-181293), allowing the CU-CP to allocate the TEIDs seems to be very inefficient. This is because the physical centralized user plane entity may have a limited number of TEIDs that need to be shared among the different logical CU-UPs. 
One solution could be to statically divide the TEIDs among the different logical CU-UPs. However, this may lead to an underutilization of TEIDs and requires a lot of coordination between the CU-CP and CU-UP (i.e., the CU-CP needs to be informed on which TEIDs are reserved for this specific CU-UP). 
We observe that a similar discussion was taken for the allocation of the S1 UL TEIDs in LTE. The discussion was on whether the MME or the SGW should allocate the S1 UL TEIDs over the S11 interface. It was observed at the time that allowing the MME to allocate the S1 UL TEIDs may cause interoperability problems. For this reason, it was decided that the SGW allocates the S1 UL TEIDs whenever requested by an MME. A similar approach is expected also for the 5GC between AMF/SMF and UPF.
Observation 2: 	In some deployment scenarios, allowing the CU-CP to allocate the TEIDs may cause serious interoperability problems. 
Observation 3: 	In EPC, the SGW allocates the S1 UL TEIDs. In 5GC, a similar approach is expected to be used between AMF/SMF and UPF.
Based on the above analysis and observations, we propose that the CU-UP allocates the: (1) the F1-U UL GTP TEIDs, (2) the S1/NG-U DL GTP TEIDs, (3) the X2/Xn-U GTP TEIDs (for data forwarding).
Proposal 1: 	The CU-UP allocates the: (1) the F1-U UL GTP TEIDs, (2) the S1/NG-U DL GTP TEIDs, (3) the X2/Xn-U GTP TEIDs.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the allocations the TEIDs allocation. 
Proposal 1: 	The CU-UP allocates the: (1) the F1-U UL GTP TEIDs, (2) the S1/NG-U DL GTP TEIDs, (3) the X2/Xn-U GTP TEIDs.
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The CU-UP is responsible for the allocation of the F1-U UL GTP TEID for each data radio bearer. 
The CU-UP is responsible for the allocation of the S1-U DL GTP TEID for each E-RAB and the NG-U DL GTP TEID for each PDU Session.
The CU-UP is responsible for the allocation of the X2-U DL/UL GTP TEID or the Xn-U DL/UL GTP TEID for each data radio bearer.
 End of Text Proposal for TS 38.460
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