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1. Abstract

This document identifies that the maximum number of packet filters in TFT of an EPS bearer is too small for MCPTT and suggests a solution. It explains rationale on the changes proposed in 1) Alt1: C1-224697[4], C1-224698[5], and C1-224699[6]; 2) Alt2: C1-224700[7], C1-224701[8], and C1-224702[9].
2. Discussion

2.1 Introduction

As specified in TS 24.301, the packet filters in the Traffic Flow Template IE determine the uplink traffic mapping to EPS bearer contexts. The maximum number of packet filters for each EPS bearer is limited to 16 due to the coding of Traffic flow template information element, see 24.008:
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Figure 10.5.144/3GPP TS 24.008: Traffic flow template information element

But for the mission critical push to talk scenario, there is a common use case that an EPS bearer requires more than 16 packet filters:
· For MCPTT application, a user is normally provisioned to belong to multiple Groups, and it is common that a user may belong to 20-30 groups, or even more. It is depending on the policy of public safety organizations.
· When a user joins a chat group call, a dedicated bearer with QCI=65 for Audio media is setup.

· Voice packets (both RTP and RTCP) of all chat group audio calls are running over the dedicated QCI=65 bearer. Floor control packets also share the dedicated QCI=65 bearer with voice packets according to 23.379.
· The UE sends packets as follows:

· For each chat group audio call:

· three <IP address, UDP port> combinations are reserved in the network - one <IP address, UDP port> combination for reception of UE's sent RTP packets for MCPTT audio, one <IP address, UDP port> combination for reception of UE's sent RTCP packets for MCPTT audio, one <IP address, UDP port> combination for reception of UE's sent floor control packets.
· <IP address, UDP port> combination for reception of UE's sent RTCP packets for MCPTT audio is usually equal to IP address of <IP address, UDP port> combination for reception of UE's sent RTP packets for MCPTT audio and UDP port for reception of UE's sent RTP packets for MCPTT audio increased by one. However, it is not necessarily always the case - UDP port, IP address or both can differ.

· <IP address, UDP port> combination for reception of UE's sent floor control packets is different from <IP address, UDP port> combination for reception of UE's sent RTP packets for MCPTT audio and from <IP address, UDP port> combination for reception of UE's sent RTCP packets for MCPTT audio. UDP port, IP address or both can differ.

· <IP address, UDP port> combinations for reception of UE's sent RTP packets for MCPTT audio, for reception of UE's sent RTCP packets for MCPTT audio and for reception of UE's sent floor control packets, of different chat group audio calls are different and can use the same or different IP addresses.

· In the worst case, since both audio and floor control are sent over the QCI=65 bearer, three uplink packet filters (one for each <IP address, UDP port> combinations above) are needed for the QCI=65 bearer for per chat group audio call.

· Given that the current maximum supported number of packet filters per bearer is 16, it limits the user to 5 chat groups as maximum on QCI=65 bearer.
· If the UE joins any further chat group calls, audio traffic can be alternatively transferred on default bearer with QCI=9, which has no QoS guarantee. This is a risk of packet lost for Mission Critical application when network is congested;

· Meanwhile there could be other audio MCPTT call on QCI=65 bearer too, e.g: MCPTT 1-1 call too and this will also require three <IP address, UDP port> combinations.
· This problem relates to all types of MCPTT calls. For chat group call this specifically becomes an issue since chat sessions are often longed lived sessions which causes that multiple sessions are active simultaneously.
Observation: the current supported maximum number of packet filters is not sufficient for the MCPTT service.

Hence for MCPTT service, it is required to enhance the maximum number of packet filters per EPS bearer more than 16.
For 30 chat group audio calls, the UE would need at least 90 packet filters associated with QCI=65 bearer.
For forward compatibility, it is proposed to enable 256 packet filters per ESP bearer.
Proposal-1: Enable TFT with 256 packet filters for an EPS bearer.

The functionality is needed in the following use cases:
Use case 1: A UE supporting more than 16 Packet Filters per EPS bearer is connected to MCPTT application in LTE access network;

Use case 2: A 5G capable UE supporting more than 16 packet filters per EPS bearer is connected to MCPTT application in 5G network, and handover to LTE access network during the session lifetime.

Proposal-2: Enable TFT with 256 packet filters for an EPS bearer, both (a) when the EPS bearer and the packet filters of EPS bearers are established in EPS, and (b) when a PDU session and the packet filters of the mapped EPS bearer are established in 5GS and later on interworked to EPS bearers in EPS.

2.2. Alternative solutions
Enabling TFT with 256 packets filters can be done using the following alternatives:

Alternative 1(C1-224697[4], C1-224698[5], and C1-224699[6]): Add a new IE to carry TFT with operations with packet filters identified by packet filter identifier of 8 bits.

1) Extended TFT Information Element is proposed in the ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST and MODIFY EPS BEARER CONTEXT REQUEST message. To fulfil the MCPTT scenario, packet filters are identified by 8 bits packet filter identifier. 
2) Add the support of UE to report the support of extended TFT IE in UE network capability to MME and in PCO/ePCO to P-GW.
3) The GTPv2 interface is impacted. An indication shall be defined, e.g. extended TFT, in the GTPv2 messages where the existing TFT appears, that is, the IE is to be added to Create Session Request / Create Bearer Request / Update Bearer Request / Forward Relocation Request / Context Response messages.
Alternative-2(C1-224700[7], C1-224701[8], and C1-224702[9]): Extend the existing TFT IE with operations with packet filters identified by packet filter identifier of 8 bits.

1) TFT operation code of TFT IE contains one reserved code points. The reserved code point can be used for "TFT extended operation" which would be related with a new coding, where packet filters with packet filter identifier of 8 bits can be added/modified/removed.
2) Add the support of UE to report the support of extended operation code for extended packet filters in TFT IE in PCO/ePCO to PGW.
2.3. Evaluation
The table 1 is a comparation of alternative-1 and alternative-2.

Table 1 Comparation of alternatives
	
	UE impact
	MME impact
	P-GW impact

	Alternative-1
	Yes
	Yes
	Yes

	Alternative-2
	Yes
	No (as MME does not inspect TFT IE received from P-GW)
	Yes


Alternative-2 enables to add only a few packet filters in one MODIFY ESP BEARER CONTEXT REQUEST (due to TFT IE being type 4 IE) while Alternative-1 enables adding all 256 packet filters in one MODIFY ESP BEARER CONTEXT REQUEST. However, since P-CSCF informs PCF / PCRF about established calls in sequence, Alternative-2 is sufficient.
Given that Alternative-2 has less impact on the system and satisfies MCPTT needs, Alternative-2 is proposed to be progressed.
Proposal-3: Alternative-2 (Extend the existing TFT IE with operations with packet filters identified by packet filter identifier of 8 bits) is proposed to be progressed.
4 Proposal
Observation: the current supported maximum number of packet filters is not sufficient for the MCPTT service.

Proposal-1: Enable TFT with 256 packet filters for a EPS bearer.

Proposal-2: Enable TFT with 256 packet filters for an EPS bearer, both (a) when the EPS bearer and the packet filters of EPS bearers are established in EPS, and (b) when a PDU session and the packet filters of the mapped EPS bearer are established in 5GS and later on interworked to EPS bearers in EPS.

Proposal-3: Alternative-2 (Extend the existing TFT IE with operations with packet filters identified by packet filter identifier of 8 bits) is proposed to be progressed.
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