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1
Discussion
The UE-to-Network Relay function in the current baseline text proposal ([1]) for TS 23.303 has support for relaying of unicast traffic only.
Given the availability of several proposals for relaying multicast traffic in TR 23.703, a decision is needed as to whether multicast relaying is supported in Rel-12 and how.

We propose to summarise the available options as follows:
A. No support for multicast relaying in Rel-12;
B. Solutions relying on PC5 control plane signalling (e.g. solution described in 23.703 clause 6.3.11.2.2 “Multicast/Broadcast traffic support with eMBMS to the Relay”);

C. Solutions relying on IETF control plane signalling such as IGMP (e.g. solution described in 23.703 clause 6.3.11.2.2 “Multicast/Broadcast traffic support using IP Multicast on Relay”);
D. Solutions relying on an ALG function in the L3 relay (e.g. solution R7 in 23.703).

In the following table we propose a comparison of the available options based on several evaluation criteria:
	
	A
	B
	C
	D

	Specification impact
	None
	New PC5 control plane procedure
	New system-level procedure including:
· Use of IGMP in the remote UE, relay UE and PGW;

· Conveyance of PCO information


	An informative annex in 23.303 (proposed below)

	Network impact
	None
	None
	PGW, PCRF (?), deployment assumption for PGW and eMBMS GW
	None

	Discovery message impact
	None
	Need to signal Cell ID to allow for accurate accounting of remote UEs in the GCSE AS (e.g. to assist the GCSE AS in identifying which remote UEs are behind which relay)
	Need to signal Cell ID to allow for accurate accounting of remote UEs in the GCSE AS (e.g. to assist the GCSE AS in identifying which remote UEs are behind which relay)
	None. The Cell ID is added by the ALG function in all signalling to the network

	Other PC5 impact
	None
	New PC5 control plane procedure allowing remote UE to request MBMS service
	Definition of IGMP use
	None

	Efficiency
	Inefficient: there are as many unicast copies on Uu as there are remote UEs
	Efficient, however uses the same delivery type on PC5 as on Uu. Also there is duplicate content during transitions (e.g. before remote UE requests termination of unicast delivery)
	Efficient, but there is duplicate content during transitions (e.g. before remote UE requests termination of unicast delivery)
	Most efficient: the ALG function ensures that multiple copies of the same content are never transmitted over Uu

	Other
	N/A
	Unicast/multicast decision driven by remote UEs based on dialogue between remote UE and App server
	Unicast/multicast decision driven by remote UEs based on dialogue between remote UE and App server
	The ALG function in the relay has full control over the delivery type on both Uu and PC5 and can dynamically switch delivery types on either side


2
Proposal

Based on the analysis in the previous section it is proposed to assume that multicast relaying in Rel-12 is supported using an ALG function in the UE-to-Network Relay.

While the ALG function is not specified (as the “A” in “ALG” is unknown), it is nevertheless proposed to add an informative annex in TS 23.303 describing the additional functionality that can be achieved with the addition of an ALG function in the UE-to-Network Relay.
It is also proposed to add the evaluation table from section 1 of this paper in TR 23.703.
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######################### TEXT PROPOSAL FOR TR 23.703 #########################
7.x
Relaying of multicast traffic with UE-to-Network Relay
The following options for relaying of multicast traffic are being evaluated for Rel-12:

A. No support for multicast relaying in Rel-12;
B. Solutions relying on PC5 control plane signalling (e.g. solution described in 23.703 clause 6.3.11.2.2 “Multicast/Broadcast traffic support with eMBMS to the Relay”);

C. Solutions relying on IETF control plane signalling such as IGMP (e.g. solution described in 23.703 clause 6.3.11.2.2 “Multicast/Broadcast traffic support using IP Multicast on Relay”);

D. Solutions relying on an ALG function in the L3 relay (e.g. solution R7 in 23.703).

The summary of the evaluation is provided in the table below:
	
	A
	B
	C
	D

	Specification impact
	None
	New PC5 control plane procedure
	New system-level procedure including:

· Use of IGMP in the remote UE, relay UE and PGW;

· Conveyance of PCO information


	An informative annex in 23.303 (proposed below)

	Network impact
	None
	None
	PGW, PCRF (?), deployment assumption for PGW and eMBMS GW
	None

	Discovery message impact
	None
	Need to signal Cell ID to allow for accurate accounting of remote UEs in the GCSE AS (e.g. to assist the GCSE AS in identifying which remote UEs are behind which relay)
	Need to signal Cell ID to allow for accurate accounting of remote UEs in the GCSE AS (e.g. to assist the GCSE AS in identifying which remote UEs are behind which relay)
	None. The Cell ID is added by the ALG function in all signalling to the network

	Other PC5 impact
	None
	New PC5 control plane procedure allowing remote UE to request MBMS service
	Definition of IGMP use
	None

	Efficiency
	Inefficient: there are as many unicast copies on Uu as there are remote UEs
	Efficient, however uses the same delivery type on PC5 as on Uu. Also there is duplicate content during transitions (e.g. before remote UE requests termination of unicast delivery)
	Efficient, but there is duplicate content during transitions (e.g. before remote UE requests termination of unicast delivery)
	Most efficient: the ALG function ensures that multiple copies of the same content are never transmitted over Uu

	Other
	N/A
	Unicast/multicast decision driven by remote UEs based on dialogue between remote UE and App server
	Unicast/multicast decision driven by remote UEs based on dialogue between remote UE and App server
	The ALG function in the relay has full control over the delivery type on both Uu and PC5 and can dynamically switch delivery types on either side


######################### NEXT CHANGE FOR TR 23.703 #########################

8.6
Key Issue #5: Relay for Public Safety ProSe
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 relay function can be activated on demand. 

-  
The relay function can be activated in any relay capable UE subject to network authorization.
-
L3-based relay (solution R11) is adopted for UE-to-network relay unicast communication.
-
Relaying of multicast traffic is supported with addition of an Application Layer Gateway (ALG) function in the relay. While the ALG function is not specified in Rel-12, the additional functionality that can be achieved using an ALG function in the relay will be described in an informative annex in TS 23.303.
-
IPv6 and IPv4 shall be supported for the connection between the remote UE and the network. The remote UE shall use the same IP version as the relay UE connects to the network. The relay UE allocates IP address to the remote UE. 

-
IPv6 is mandatory for the relay UE and remote UE. 
-
It is FFS whether the control plane function for the relay connection on the access stratum is needed in order that the radio resource can be coordinated among the remote UEs by the same relay UE.
NOTE:Tthe radio resource control mechanism and the parameters of the radio access protocols are defined in RAN1/2 WGs.
######################### END OF CHANGE #########################

######################### TEXT PROPOSAL FOR TS 23.303 #########################
Annex X (informative): ALG function in the UE-to-Network Relay

The UE-to-Network Relay may include an Application Layer Gateway (ALG) function that intercepts all communication exchanged between the ProSe application client in the remote UE and the ProSe application server in the network, as illustrated in Figure X-1.
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Figure X-1: ALG function in the UE-to-Network Relay
The ALG function is application specific and is outside the scope of this specification.

The purpose of this annex is to point out the additional functionality that can be achieved with the addition of an ALG function in the UE-to-Network Relay (also depending on adequate functional support on the PC1 interface):
· The delivery type on Uu and PC5 can be decoupled. For instance, it allows for use of unicast delivery on PC5 and multicast delivery (eMBMS) on Uu, or vice versa. The ALG function in the Relay has freedom to choose the most efficient delivery type on PC5 regardless of the delivery type on Uu.

· If the UEs behind the Relay are required to explicitly register with the ProSe Application Server (e.g. GCSE AS) in the network, the ALG function is able to count the UEs and decide which mode to use on PC5. It is also able to switch from one delivery mode to another as the number of UEs behind the Relay crosses a threshold.

· If the UEs behind the Relay are not required to explicitly register (e.g. because they are only in listening mode), the ALG function can by default use multicast delivery setting the Destination Layer-2 ID to the preconfigured ProSe Layer-2 Group ID.

· The ALG function in the Relay ensures that multiple copies of the same content are never transmitted on Uu (by always requesting a single copy from the GCSE AS using application-level signalling), regardless of the Uu delivery mode.

######################### END OF CHANGE #########################
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