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1. Introduction
This contribution provides a solution for the UP Function to portion UE IP pool to multiple CP Functions.
2. Proposal
It is proposed to agree the following changes to 3GPP TR29.820 v0.3.0.

*******
* * * First Change * * * *
6.X	Solution #X: UP Controlled UE IP Portion
6.X.1	Description
This solution addresses the Key Issue #4 (Avoidance of conflict between UE IP address/prefix allocated by SMF(s)) and proposes to update the UP Function behaviour to support of UE IP Portions:
The UE IP address information may be configured in the UP Function, while operators may request the UE IP address to be allocated by the CP Function, as per the need of a specific deployment scenario. In this case, if one UP Function is controlled by multiple CP Functions, clash of UE IP address allocation may happen easily.
To avoid clash of UE IP allocation among multiple CP Functions, the UP Function can divide the UE IP address information configured in the UP Function into several portions and just provide one portion to each CP Function at the beginning. During PFCP Association Setup procedure, the UP Function provides one UE IP Portion to the CP Function and together indicates the total number of UE IP Portions number. A typical example is, if UE IP Address Pool(s) is configured in the UP Function, the UP Function can divide multiple UE IP Address Pool(s) into several portions or can divide one big UE IP Address Pool into multiple subsets of UE IP Address Pool.
To support this functionality, the UP Function shall:
-	Divide the configured UE IP address information (e.g. UE IP Ranges, UE IP Address Pools) into multiple UE IP Portions, when the UP Function is controlled by multiple CP Functions;
-	Provide one UE IP Portion (or small subsets of UE IP Portions) to the CP Function, during PFCP Association Setup procedure. The UE IP Portion indicates a range of UE IP addresses and the total number of UE IP address in that portion. The total number of UE IP Portions may also be provided to the CP Function at the same time, so that the CP Function knows there are subsequent UE IP Portions can be requested if the previous assigned UE IP Portion is to be used out;
-	Keep monitoring to the usage of UE IP Portion assigned to a CP Function, and provide subsequent UE IP Portion to the CP Function, if the previous UE IP Portion is to be used out. Or against the request from the CP Function, provide subsequent UE IP Portion to the CP Function;
-	Recycle the UE IP Portion assigned to a CP Function, if all PFCP sessions and PFCP association to that CP Function is released;
The CP Function shall:
-	Store the UE IP Portion information received from PFCP Association Setup procedure or updated in PFCP Association Update procedure, and allocate UE IP address from the assigned UE IP Portion;
-	May request the UP Function to assign new UE IP Portion using PFCP Association Update Procedure, if the previous assigned UE IP Portion is to be used out;
In the case one UP Function serves multiple DNNs / multiple slices and is controlled by multiple CP Functions, this solution can be used to avoid conflict of UE IP address allocation. However, this solution does not work in SMF SET deployment, due to one PDU session can be taken over by any other SMF within the SMF SET if the previous SMF fails. Other mechanisms (e.g. solution described in clause 6.2) may be used in this case. 
6.X.2	Impacts on services, entities and interfaces
The behaviour of UP Function is enhanced to support UE IP Portion division and assignment. The Sx/N4 interface may be enhanced to allow the UP Function to provide UE IP Portion information to CP Function, and allow CP Function to request subsequent UE IP Portions.
6.X.3	Pros
[bookmark: _GoBack]If UE IP address information is configured in the UP Function and UE IP allocation is controlled by CP Function, clash of UE IP address allocation by CP Function can be eliminated as much as possible, when one UP Function is controlled by multiple CP Functions. 
6.X.4	Cons
It requires a well-developed mechanism in the UP Function for UE IP portioning and recycling.
This solution does not work in the SMF SET deployment, thus the applicability of this solution is reduced. 
Since the UP Function is configured with IP addresses in this solution, it is questionable why not let the UP Function allocate the UE IP addresses upon establishment of PFCP sessions as much as possible.
* * * End of Changes * * * *

