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Abstract: This contribution discuss  and highlights some limitations in the LTE radio capabilities and bearer management for MCPTT
1. Discussion
The use of EPS bearer and under laying radio bearers have not been specified in TS 23.179 yet. This pCR discuss the use of radio bearers for MCPTT and propose requirements to be added to the TS 23.179.
1.1 Radio limitations

According to TS 36.331 Annex B a UE can only support 8 AM bearers or 5 AM bearers + 3 UM bearers. Conversational voice traffic is typically transmitted on a GBR bearer with QCI 1 (e.g. VoLTE). The VoLTE specification (IR.92) requires that an UM bearer is used for the media GBR bearer with QCI 1.  It is assumed that MCPTT will use QCI 65 for the media which is also a GBR bearer.
Assumption 1: It is assumed that MCPTT will be using GBR bearer with QCI 65 and that this bearer shall be carried by a UM DRB (unacknowledged mode data radio bearer).

The UE can handle maximum 3 UM DRB due to E-UTRAN limitations. The MCPTT must share these radio bearers with other type of services, such as VoLTE (IR.92) and Video over LTE (IR.94, which typically could use two UM DRB) and potentially MCVideo in Rel-14.

A public safety user can easily use all three UM bearers. This will happened as an example, when a MCPTT user has joined a MCPTT group and receives a Video over LTE call. This will happen even more easy when MCVideo and MCPTT will need to work in parallel (Rel-14).
MCPTT is probably the most critical application for a public safety user and a request for MCPTT call setup shall never be rejected due to that all 3 UM DRBs are already in use.

Proposal 1: It is proposed that the MCPTT system shall request resources which results in a GBR bearer with QCI 65 is being established at user registration (or first affiliation) in the MCPTT system.

The reasoning behind proposal 1 is that the MCPTT client shall always have a GBR bearer available to carry MCPTT voice. 

1.2 PCC
A MCPTT user can have several active MCPTT calls in the same time. One EPS bearer for a user can handle several calls as long as the QCI and ARP is the same. However different MCPTT Group calls may be assigned with different priority which shall also reflect the ARP of the bearer. If the MCPTT system will request resources over Rx with different priority for different MCPTT group calls, the PCC will try to create new GBR bearers if there are no bearers already started with the same QCI and ARP combination.

Proposal 2: If PCC fails to start a new GBR bearer due to that the UE already has 3 active UM DRBs, there must be a procedure to modify an existing GBR bearer used by MCPTT (QCI-65). This procedure shall ensure that the ARP shall be set to the priority level applicable for the highest prioritised MCPTT call.
The consequence of this is that the lower priority MCPTT calls will get a better admission level of eNB resources than they originally has requested. 

It is propose SA6 to agree the following pCR:
*********************************Begin of the first change***************************************

5.2.x LTE Radio Capabilities

5.2.x.1 Radio Bearers

The MCPTT UE shall support at least the following combination of radio bearers (see Annex B in 3GPP TS 36.331 [12]):

SRB1 + SRB2 + 4 x AM DRB + 1 x UM DRB

The network shall support the following combination of radio bearers:

SRB1 + SRB2 + 2 x AM DRB + 1 x UM DRB

One AM Data Radio Bearer (DRB) is utilized for Evolved Packet System (EPS) bearer with Quality of Service Class Indicator (QCI) = 69 and another AM DRB for EPS bearer with QCI =8/9. One UM DRB is utilized for EPS bearer with QCI = 65. EPS bearer usage is described in sub clause 5.2.y. 

5.2.x.2 RLC configurations

Radio Link Control (RLC) entity must be configured to perform data transfer in the following modes as specified in 3GPP TS 36.322 [14]:

· Unacknowledged Mode (UM) for EPS bearers with QCI = 65

· Acknowledged Mode (AM) for EPS bearers with QCI = 69

MCPTT media can tolerate error rates on the order of 1%, while benefiting from reduced delays, and is mapped to a radio bearer running the RLC protocol in unacknowledged mode (UM).

5.2.y Bearer Management
5.2.y.1 General

The MCPTT system shall use a MCPTT system specific APN.
5.2.y.2 EPS Bearer Considerations for SIP Signalling and HTTP

If the PDN connection established during the initial attach is to an APN other than the MCPTT specific APN, then prior to user authentication the UE must establish another PDN connection to the MCPTT specific APN. PDN Connection establishment can be caused by a SIP registration request.

A default bearer shall be created when the UE creates the PDN connection to the MCPTT specific APN. A standardised QCI value of 69 shall be used for the default bearer. This bearer is used for SIP signalling.

Bearer for HTTP signalling may optional use the default bearer for the MCPTT PDN connection or use a dedicated bearer with QCI 8 or 9.
5.2.y.3  EPS Bearer Considerations for MCPTT
For a MCPTT call session request resources shall be requested utilising interaction with dynamic PCC. The MCPTT system shall request resources over Rx to PCRF. The dedicated bearer for voice shall utilise the standardised QCI value of 65 and have the associated characteristics as specified in 3GPP TS 23.203 [4]. It is required that the request of resources over Rx includes an application identifier in order for the PCRF to evaluate correct QCI.
Since the UE is required to support at minimum one (1) UM bearer which is used for MCPTT voice (see sub clause 5.2.x.1 and Annex B in 3GPP TS 36.331 [12]), the MCPTT system shall be able to request modification of the priority (ARP) of an existing bearer without the need to initiate a new dedicated GBR bearer.  
Editor's note:
Enhancement of PCC to support MCPTT's requirements for bearer modification is FFS
This means that the PCC may multiplex MCPTT media streams from multiple concurrent MCPTT calls into one EPS bearer on one shared network priority regardless of MCPTT call priority.
Note 1: A single UM bearer is used to multiplex the media streams from multiple concurrent MCPTT calls.

Note 2: The sharing of a single GBR bearer for voice means that different QCI and/or ARP values are not possible for different voice streams. 

*********************************End of the first change***************************************
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