SA WG2 Temporary Document

Page 3

SA WG2 Meeting #101
S2-140308
20 - 24 January 2014, Taipei, Taiwan

Source:
Vodafone
Title:
Multicast using ProSe UE-to-Network Relays
Document for:
Approval
Agenda Item:
6.2 (UE to Network Relays)
Work Item / Release:
ProSe / Rel-12
Introduction
Keeping Public Safety users in contact with their dispatchers/control rooms is very important, e.g. for connectivity from the PS user’s distress/panic button. Some form of relaying function is important for this. In many cases a vehicle mounted unit could be sufficient, but it is obvious that better coverage could be achieved if ‘every’ handheld device could be a UE-network relay.
For vehicle mounted devices, using a modified ‘real’ small cell with cellular backhaul is a possibility. However the power consumption of the cell’s control channels would seem to make this solution impractical for handheld devices that target >8 hours battery life.
Hence, for UE-network relays, transmit power efficiency is important.

In the (offline) discussions of the R3 solution for the IP level relay, there appear to be divergent opinions as to how the relay will handle the downlink transmissions to a talk group.

One proposal is that each end user device receives the talk spurt in a separate transmission from the relay. While this may be simple to specify and implement, it poses challenges for a “search and rescue talk group of 50-70 users”.

Hence it is useful to try and describe how multicast can be used from the relay.

Proposal

It is proposed to make the following revision marked updates to TR 23.703 v1.0.0.

***** start of first changes ******************
6.3.3
Solution R3: UE-Network Relay using Layer 3 Routing based on EPS Bearer (lend me a EPS bearer)

6.3.3.1
Functional Description

In this case a ProSe UE acting as a relay node carries data traffic to/from a ProSe UE that is out of EUTRA coverage to/from an eNodeB.  Following are high level procedures for layer 3 routing:

1)
Each of the ProSe Relay UE is part of a ProSe Relay PDN. The ProSe Relay UE is authorised to act as a PS Relay (or rejected) by its MME when it attempts to activate the ProSe Relay PDN. 
2)
The ProSe Relay UE creates EPS bearer(s) for a given traffic flow towards the E-UTRAN on the ProSe Relay PDN.

3)
The ProSe Relay UE identifies the uplink packet flows coming from the Out of coverage UE, and maps them to a ProSe Relay EPS Bearer.

4)
Route the ProSe Relay EPS bearer downlink traffic to the associated UE.

5)
IPv4 and IPv6 communication is achieved by creating the appropriate PDN type.

In the case of IPv4 communication, the Relay UE provides the NAT.

Editor's note:
The number of UE's that could be supported for relay is FFS.

Figure 6.3.3.1-1 shows the UE-Network relay at the ProSe Relay UE. The Layer 3 forwarding maps particular IP traffic to the EPS bearer.
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Figure 6.3.3.1-1 UE-Network relay using Layer 3 routing.

6.3.3.1A
Functional Description for support of GCSE_LTE with UE-Network Relay
There may be multiple ProSe UEs (“End UEs”) belonging to the same talk group in contact with the one ProSe UE to Network Relay. To enable battery (and radio) efficient transmissions from the ProSe UE to network relay for this talk group the following steps occur:
0)
While in network coverage the “End UE” is configured with the contact name (URL) or IP address of the Group Call Application Server.

1) the Prose Relay PDN is an intranet.
2) after the End UE contacts the Relay, the Relay UE allocates the End UE a locally significant IP address.

3) the End UE contacts the GC-AS and is authorised and authenticated (or rejected).

4a) (after GC2 communication) the GC-AS informs the End UE of the IP Multicast address(es) that its talk group is using (and – to avoid tracking –those IP multicast addresses that will be used by the talk group in the short term future)
4b) the GC-AS notes that the End UE is using this Relay and (until step 9) uses unicast to distribute data to this End UE in case the relay or PDN GW does not support IP Multicast.
5) the End UE sends an IGMP Join (or IPv6 equivalent) to the Relay UE.
6) if the Relay UE is not already a member of that IP multicast group, the Relay UE sends the IGMP Join (as an IP packet) to the PGW serving the ProSe Relay PDN.
7) (If not already a member of that IP multicast group ) that PGW then sends the IGMP Join message to the MBMS GW. (A possible operator configuration is that the MBMS GW is the same logical entity as the ProSe Relay PDN’s PGW)

8) if either the ProSe Relay PDN’s PGW or the ProSe Relay is already a member of that group, then (respectively) the new Relay (new End UE) is added to the PDN GW’s (Relay’s) IP multicast distribution tree. The entity adding the End UE to the distribution tree sends an IP packet containing a confirmation to the End UE that it has been added to the distribution tree.
9) Across GC1, the End UE informs the GC-AS that it has joined the multicast distribution tree. Subsequently, talkspurts for that End UE are distributed from the GC-AS through the MBMS GW (possibly via the BM-SC).
10) When the Relay receives IP packets on the Relay PDN containing an IP multicast address, it checks whether it has any End UEs for that group, and if it has one or more, the Relay then ‘broadcasts’ that packet on the radio interface towards the End UE(s).

11) the End UEs receive all the ‘broadcast’ packets and, at layers above the Access Stratum, they filter out packets that are not for their individual IP address or joined IP multicast groups.
The End UE periodically contacts the Relay UE to keep the NAT binding alive and/or renew (part of) its IP v6 address. Absence of this contact informs the Relay UE that the End UE can be removed from its multicast distribution tree. 
6.3.3.2
Procedures

Figure 6.3.3.2-1 describes the procedures for setting up the relay functionality at the UE. The figure assumes that the ProSe Relay is in network coverage and UE2 is out of coverage.
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Figure 6.3.3.2-1 UE-UE relay procedures

Step1:
ProSe Relay UE establishes radio connection to the eNodeB.

Step2:
ProSe Relay attaches to the eNodeB. Default PDN could be ProSe PDN or could be some other PDN. In case the default PDN is the ProSe PDN then Step 6 is optional.

Step 3:
UE that is out of coverage, discovers ProSe Relay UE.

Step 4:
UE attaches to ProSe Relay UE and gets an IP address.

Step 5:
Depending the kind of traffic, ProSe Relay UE establishes the ProSe PDN.

Step 6:
ProSe Relay establishes a ProSe PDN. The PDN is either managed by the P-GW in case of coverage or could be locally established at the eNodeB. Based on the type of traffic, corresponding QCI bearers are established.

Editor's note:
ProSe PDN could be enhanced to indicate the PDN is being used for ProSe Communication and is FFS.
Step 7:
UE2 registers to GCSE AS through the established ProSe PDN.

Editor's note:
The APN that is used for ProSe Relay is FFS.

Editor's note:
Traffic flow mapping from an out of coverage UE to the EPS bearer is FFS.

6.3.3.3
Impact on existing entities and interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

6.3.3.4
Solution evaluation

Editor's note:
The fulfilment of requirements in clause 4.2 needs will be evaluated.
******************* start of second changes ***************************
8.6
Key Issue #5: Relay for Public Safety ProSe
It has been agreed that in this release the study on UE-to-Network Relay will focus on the following type of solutions:

-
Application Layer Gateway (ALG) type of relay (e.g. R6, R7, R8);

-
L3-based relay (e.g. R3, R11).

Further study is needed to decide whether both relay types will be specified in this release.

It has been agreed that the following applies for the UE-to-Network Relay:

-
At EPS level (excluding the ProSe Function) the network perceives only one entity - the UE-to-Network Relay.

-
Relay selection on PC5 takes into account information that is announced by, or solicited from, the UE-to-Network relay and that reflects a meaning such as "I can act as a relay for public safety". It is FFS which other criteria are used for relay selection.
-
the UE- to-Network Relay and the PDN GW it uses for relayed packets shall both support IP Multicast.
-
The procedure in section 6.3.3.1A are used as a basis for the support of groups connected to the UE-to-Network relay.
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