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1. Reason for Change
Key Issue #3 contains five sub-key issues. Some solutions address only certain sub-key issue. It is beneficial to index sub-key issues, like 3a, 3b, etc. and also label the key issues, e.g. "KI#3a End Marker".
2. Proposal
It is proposed to agree the following changes to 3GPP TS 29.820v0.4.0.
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[bookmark: _Toc49769252][bookmark: _Toc56438056][bookmark: _Toc56438198][bookmark: _Toc56438272][bookmark: _Toc57274143][bookmark: _Toc57274611][bookmark: _Toc63663648]5.4	Key Issue #3: Interoperability issues caused by multiple options co-existence
[bookmark: _Toc49769253][bookmark: _Toc56438057][bookmark: _Toc56438199][bookmark: _Toc56438273][bookmark: _Toc57274144][bookmark: _Toc57274612][bookmark: _Toc63663649]5.4.1	Description of the use case
As described in clause 3 in the WID of BEPoP (C4-203630), PFCP defines multiple technical options to implement certain features, which can result in between different implementations and potential interoperability issues. Solutions for effective interoperability mechanism between CP and UP function(s) need to be identified.
Additionally, new PFCP features have been defined at very new 3GPP release, resulting in a large and ever-growing list of UP function features in particular (e.g. 41 UP function features are defined in 3GPP Release 16). All these features are defined as optional to support in 3GPP TS 29.244 [3], which causes further potential deviations between CP function and UP function implementations from different vendors and potential risks of interoperability issues. It should be studied whether the support of certain features, that relate to the core part of the PFCP protocol (e.g. PDI optimization feature) could be recommended or mandated for NFs complying with 3GPP Release 17, in order to harmonize the set of core features supported by CP function and UP functions and help open interoperability between implementations from different vendors. 
[bookmark: _Toc49769254][bookmark: _Toc56438058][bookmark: _Toc56438200][bookmark: _Toc56438274][bookmark: _Toc57274145][bookmark: _Toc57274613][bookmark: _Toc63663650]5.4.2	Key issue definition
This key issue shall study solutions to:
a.-	End Marker. Identify whether End Marker should be allowed to be generated only by one side of CP or UP function, or recommend in which scenarios should be generated by CP function and in which scenarios should be generated by UP function.
b.-	UE IP address allocation mode. Identify whether UE IP address should be allowed to be allocated only by one side of CP or UP function, or recommend in which scenarios should be allocated by CP function and in which scenarios should be allocated by UP function.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]c.-	DL data buffering. Identify whether downlink data should be allowed to be buffered only by one side of CP or UP function, or recommend in which scenarios should be buffered by CP function and in which scenarios should be buffered by UP function.
d.-	Traffic redirection. Identify whether traffic redirection should be allowed to be enforced only by UP function for EPS to align with 5GS, or propose solutions to solve the interoperability issue caused by traffic redirection between EPS and 5GS;
e.-	DPI optimization. identify whether the support of certain features, that relate to the core of the PFCP protocol (e.g. PDI optimization feature) could be recommended or mandated for NFs complying with 3GPP Release 17.

* * * 2nd Change * * * *
[bookmark: _Toc56438092][bookmark: _Toc56438234][bookmark: _Toc56438308][bookmark: _Toc57274178][bookmark: _Toc57274647][bookmark: _Toc63663697][bookmark: _Toc57274646][bookmark: _Toc63663696]6.7	Solution#7: Recommending the support of features relating to the core part of the PFCP protocol
6.7.1	Description
This solution addresses the Key Issue #3 (Interoperability issues caused by multiple options co-existence) and proposes to recommend the support of features that relate to the core part of the PFCP protocol, by NFs complying with 3GPP Release 17. 
NOTE:	Features relating to the "core part of the PFCP protocol" refers to features that relate to the basic implementation of the PFCP packet processing model and the basic interactions between the CP and UP functions to establish PFCP sessions. 
It is proposed specifically to recommend the support of the PDI Optimization feature (KI#3e) by 3GPP Rel-17 onwards compliant CP and UP functions: 
-	this feature has been specified in 3GPP Rel-15 (see C4-182311, from Huawei, Deutsche Telekom, Cisco, Nokia, Nokia Shanghai Bell, Ericsson); 
-	the feature introduced the concept of Traffic EndPoint, corresponding to a GTP-U endpoint or an SGi/N6 endpoint, to ease the identification of the PFCP session an incoming packet corresponds to (according to the packet forwarding model, see Figure 5.2.1-1 of 3GPP TS 29.244 [3]) and to optimize the Sx and N4 signalling by enabling to create once a traffic endpoint and to refer to it in all the PFCP session's rules associated to a GTP-U or SGi / N6 endpoint;
-	not supporting this feature requires to send the same Packet Detection Information (PDI) for every rule associated to a GTP-U or SGi / N6 endpoint and causes a logical discrepancy between the processing flow and the actual UP function implementation, resulting in extra complexity.   

* * * 3rd Change * * * *
[bookmark: _Toc63663726]7.3	Evaluation and Conclusions of Solutions for Key Issue #3
Editor's Note: this clause contains the interim evaluation and conclusions for the Key Issue #3.
[bookmark: _Toc63663727]7.3.1	Evaluation
A large and ever-growing list of PFCP features have been specified since 3GPP Rel-14, which causes potential deviations between CP function and UP function implementations from different vendors and potential risks of interoperability issues.
Table 7.3.1-1 summarizes the solutions that have been proposed regarding specific technical options. 
Table 7.3.1-1: Evaluation for Key Issue #3
	Feature

	Solutions


	
	Solution Number
	Solution Overview

	
	

	End Marker packets generation by CP or UP function (KI#3a)

	#5 (see clause 6.5)
	Rel-17 onwards UPF shall support constructing End Marker packets. 

It is recommended to construct End Marker packets in the UPF as the preferred option.


	UE IP address allocation by CP or UP function (KI#3b)
	FFS
	FFS

	Downlink data buffering in CP or UP function (KI#3c)
	#4 (see clause 6.4)
	Downlink data should be buffered preferably in the UP function. 

Downlink data may be buffered in CP function when needed e.g. for UEs using power saving methods or when using Control Plane CIoT 5GS Optimisation. 


	Traffic redirection enforcement in CP or UP function (KI#3d)
	#6 (see clause 6.6)
	Traffic redirection shall be enforced in the UP function.

The option to enforce traffic redirection in the CP function in EPC will be removed from 3GPP Rel-17 onwards.
 

	Identify whether the support of certain features could be recommended or mandated for NFs complying with 3GPP Release 17 (KI#3e)
	#7 (see clause 6.7)
	3GPP Rel-17 onwards CP and UP functions should support the PDI Optimization feature.  
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