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Abstract of the contribution: Discusses options for how to determine the ProSe Per Packet Priority in ProSe UE-Network Relay
1. Introduction
In previous SA2 meeting it was agreed to capture in TR 23.713 the solution for ProSe Priority and QoS. The underline assumption of ProSe Per-Packet Priority (PPP) is that is requested by the transmitting UEs application based on the perceived priority of the packet to be transmitted.

As part of the discussion it was not clear how the PPP is used by ProSe UE-Network Relay and the following FFS was captured: 

· It is FFS how the ProSe UE-to-Network relay applies per packet priority to the downlink traffic.
In order to resolve though this issue we need to first look at what QoS mechanisms the ProSe UE-Network Relay would use on the LTE-Uu side.
2. Possible solutions for the ProSe UE-Network Relay QoS on LTE-Uu
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Figure 1:ProSe UE-Network relay architecture across multiple PLMNs
QoS in LTE/EPS is network triggered. If PCC is used the AF sends Rx request to its H-PCRF and this starts the process of network initiated dedicated bearer establishment. When though the remote UE uses a ProSe UE-Network Relay the AF (e.g. P-CSCF) could be in different PLMN from that of the Relay UE (see for instance Fig.1). In that case the AF has to find the PCRF of the Relay UE in order to send the Rx request that triggers the dedicated bearer establishment.
Observation 1: The PCRF of the remote UE may be in different PLMN than the PCRF and PGW of Relay UE. Rx request has to be able to reach the PCRF of the Relay UE.

One option to do that is to assume S9 between the PCRF of the Remote UE and that of Relay UE. Another option which is implied in TS 23.468 for GCS AS in case of LBO roaming: 
The GCS AS is configured with mapping information which contains an IP address range and the corresponding PLMN which is responsible for this IP address range {(IPx..IPy) -> PLMN ID}.
In roaming scenarios, the GCS AS receives the UE IP address, the HPLMN ID and the VPLMN ID via GC1 signalling from the UE. If the configured PLMN entry corresponding to the UE's IP address matches the HPLMN ID sent by the UE, the GCS AS selects a PCRF from the UE's HPLMN (hPCRF) using the procedures defined in TS 23.203 [6]. Otherwise, the GCS AS may select a PCRF from either the HPLMN or the VPLMN using the procedures defined in TS 23.203 [6]. The GCS AS makes this selection based on agreements with HPLMN/VPLMN operators.

With this option the AF can find the address of the PCRF to send the Rx request based on some UE provided information or some IP address analysis. Based on any of these options we can assume that the AF in the Relay UE HPLMN can find and direct the Rx request to the relay PCRF and some interconnection agreement.
Then the issue is whether the PCRF of the Relay PLMN can establish dedicated bearers for a remote UE behind a ProSe UE-Network Relay. This needs to be confirmed by PCC experts in SA2. 
Question A: Can the PCRF in ProSe UE-Network Relay PLMN establish dedicated bearers for the remote UEs and possible create DL TFTs for multiple remote UEs that share the same bearer? 
Question B: Can the PGW of the ProSe UE-Network Relay PLMN add new DL TFTs when the PCRF receives new Rx requests for new remote UE sessions? 

3. Possible Solutions for ProSe Priority determination in PC5 for ProSe UE-Network Relays
The issue for ProSe UE-Network Relays is that given the protocol stack agreed for L3 relays the relay is not aware of the application of for the packets that is relaying. It is therefore not possible to determine the appropriate PPP to use for a packet that it receives from LTE-Uu.
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Figure 2: ProSe UE-Network Relays protocol stack

If the answer to Question A and B is YES then we investigate some possible solutions: 

Sol.1: Mapping between QCIs and PPP

As part of this solution SA2 will define some standard mapping between the QCIs used on LTE-Uu and the PPPs that are used on PC5. At this point it is not clear how the TS 22.179 defined priorities will be mapped to QCIs for “in network” MCPTT support since as per the rel.12/13 defined QCIs only the yellow highlighted “ones” are relevant to MCPTT.
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
(NOTE 1, NOTE 11)
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
(NOTE 1, NOTE 11)
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
(NOTE 1, NOTE 11)
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
(NOTE 1, NOTE 11)
	10-6
	Non-Conversational Video (Buffered Streaming)

	65
(NOTE 3, NOTE 9)
	
	0.7
	75 ms
(NOTE 7,
NOTE 8)
	
10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
(NOTE 3)
	
	
2
	100 ms
(NOTE 1,
NOTE 10)
	
10-2
	Non-Mission-Critical user plane Push To Talk voice

	5
(NOTE 3)
	
	1
	100 ms
(NOTE 1, NOTE 10)
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
(NOTE 1, NOTE 10)
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
(NOTE 1, NOTE 10)
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	
300 ms
(NOTE 1)
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	69
(NOTE 3, NOTE 9)
	
	0.5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
(NOTE 4)
	
	5.5
	200 ms
(NOTE 7, NOTE 10)
	10-6
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)


Furthermore the usage of ProSe UE-Network Relays is not restricted to MCPTT only, same applies to LTE usage for public safety. It is therefore possible that other QCIs from the standards defined list are useful from public safety now or in the future e.g. for video traffic. 

Sol. 2: Reflective ProSe Per Packet Priority derived from IP layer marking
With this solution the ProSe UE-Network Relay and the remote UE are pre-configured with some mapping between DSCP and PPP values. 

When transmitting any IP packet the remote UE will mark the DSCP field of the IP header of each packet based on the expected PPP. The ProSe UE-Network Relay when it receives a packet from PC5-U/S it will keep track of the DSCP field, the IP 5 tuple and create a table. When it receives a packet from LTE-Uu corresponding to the same IP 5 tuple, it will determine based on the table the expected DSCP and therefore determine the PPP that will be used on the PC5 transmission.  

Sol.3a: Reflective ProSe Per Packet Priority derived from PDCP
Similar to the previous but the difference is that the mapping is contained within PDCP. Currently (rel.12 PDCP), the PDCP entity in the receiver is defined from LCID that is used in MAC. See extract from TS 36.300: 
8.3        ProSe Direct Communication related identities
The following identities are used for ProSe Direct Communication:

-     SL-RNTI: Unique identification used for ProSe Direct Communication Scheduling;
-     Source Layer-2 ID: Identifies the sender of the data in Sidelink ProSe Direct Communication. The Source Layer-2 ID is 24 bits long and is used together with ProSe Layer-2 Group ID and LCID for identification of the RLC UM entity and PDCP entity in the receiver;
-     Destination Layer-2 ID: Identifies the target of the data in Sidelink ProSe Direct Communication. The Destination Layer-2 ID is 24 bits long and is split in the MAC layer into two bit strings:

· One bit string is the LSB part (8 bits) of Destination Layer-2 ID and forwarded to physical layer as Sidelink Control Layer-1 ID. This identifies the target of the intended data in Sidelink Control and is used for filtering of packets at the physical layer.

· Second bit string is the MSB part (16 bits) of the Destination Layer-2 ID and is carried within the MAC header. This is used for filtering of packets at the MAC layer.
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Figure 3: Solution 3a – UE-NW Relay keeps mapping between RB id and LCID on SL-PDCP
On the LTE-Uu the mapping is performed using existing procedures e.g. UL TFT and the PDCP layer of ProSe UE-Network Relay can keep track of the Radio Bearer ID (RB-ID) that is used to transmit the same packet. As long as the radio bearer on LTE-Uu is bidirectional then if the ProSe UE-Network relay keeps a mapping between the SideLink (SL) LCID and RB ID it can use the same SL LCID for the packets (PDCP SDUs) that it receives from LTE-Uu. When there is MT traffic before MO we can assume that initial DL packets will use a predefined PPP and then when UL traffic will start flowing the reflective mapping as described above will be performed.
If the answer to one of the Question A or B is NO, then we can assume that the ProSe UE-Network Relay will have one EPS bearer with a (TBD) QCI, ARP and other QoS characteristics to be used from all remote UEs. 

In this case: 

· Solution 1 cannot work because one QCI will be used for all LTE-Uu traffic

· Solution 2 can work with no modifications
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Figure 3: Solution 3b – UE-NW Relay keeps mapping between 5 tuple and LCID on SL-PDCP
· Solution 3 cannot work because one RB will be used for all LTE-Uu traffic. Another option though (solution 3b) is that PDCP does not only keep the RB id but also the 5-tuple even though the UL TFT is wild-carded. Then for DL traffic corresponding to the same DL traffic can use the same LCID.
4. Solution evaluation

Solution 1 is not future proof since if any new QCI is defined by 3GPP or is used by public safety deployments, a mapping between the QCIs and PPP need to be further defined. 
Solution 2 requires marking of IP packets based on some pre-defined mapping of DSCP to PPP and in order to provide consistent behaviour the mapping has to be the same in remote UE and ProSe UE-Network Relay.

Solution 3a does not have any protocol impacts and require the PDCP in ProSe UE-Network Relay to keep track of the LCID that defines the PDCP entity on PC5/SL and the corresponding Radio Bearer (identified by RB id). It is future proof since if more QCIs are defined in future still the same behaviour can be applied. This solution also ensures that the same LCID (and in turn the same priority on AS) will be used in both legs of PC5 traffic.

Solution 3b has some PDCP impacts and require the PDCP in ProSe UE-Network Relay to keep track of the LCID that defines the PDCP entity on PC5/SL and the 5 tuple of the packets (as if they were processed to be mapped to UL TFT).
5. Proposal

It is proposed to agree to close the FFS in TR 23.713 by using the solution 3a if the answer to Question A and B is YES and solution 3b if the answer to Question A or B is NO and a single EPS/RB bearer is assumed for all ProSe UE-Network Relay traffic. 
Solution 2 is a subset of Solution 3b and can be used within a single deployment or if there is an agreement of mapping between 

The solution will be normatively defined in RAN and CT1 specifications. An LS can be sent to RAN2, see draft in S2-152265 to instigate the normative work. 
>>>Start Changes (if multiple dedicated bearers are possible on LTE-Uu for ProSe UE-NW Relay)<<<
7.2.4
Topics for further study for ProSe UE-Network Relays

The following issues need to be resolved:

-
It is FFS whether a security association between the UE and the UE-to Network relay is per UE or per ProSe Application Group.


Resolution: this is in scope of SA3.

-
It is FFS if the IP Address preservation is supported when the Remote UE moves out of the ProSe UE-Network Relay coverage


Resolution: IP address preservation is not supported when the Remote UE moves out of the ProSe UE-Network Relay coverage

-
It is FFS whether for IPv4 the Prose UE-to-Network relay will have to implement NAT functionality.


Resolution: NAT shall be supported by Relays supporting IPv4.

-
It is FFS whether and how the EPC is aware of the remote UE's presence (e.g. for the purpose of authorisation, QoS, LI, etc.) in absence of direct NAS signalling connection between the Remote UE and the MME.

-
It is FFS how a ProSe UE-to-Network Relay performs priority handling of Remote UEs, as part of the broader topic on how to handle priority for ProSe communications in general.


Resolution: The PC5 transport for signalling and user plane between the Remote UE and the ProSe UE-Network Relay should use the same ProSe Priority and QoS mechanisms for PC5 defined in clause 7.5.1.

· It is FFS how the ProSe UE-to-Network relay applies per packet priority to the downlink traffic.
Resolution: A mapping between the priority used to transmit the packet represented by LCID and the corresponding radio bearer (RB ID) determined by the normal procedures e.g. using UL TFT can be kept in Access Stratum (PDCP). Further details will be defined in RAN specifications.
>>>End of Changes<<<
>>>Start Changes (if only one bearer is possible for ProSe UE-Network Relay on LTE-Uu)<<<
7.2.4
Topics for further study for ProSe UE-Network Relays

The following issues need to be resolved:

-
It is FFS whether a security association between the UE and the UE-to Network relay is per UE or per ProSe Application Group.


Resolution: this is in scope of SA3.

-
It is FFS if the IP Address preservation is supported when the Remote UE moves out of the ProSe UE-Network Relay coverage


Resolution: IP address preservation is not supported when the Remote UE moves out of the ProSe UE-Network Relay coverage

-
It is FFS whether for IPv4 the Prose UE-to-Network relay will have to implement NAT functionality.


Resolution: NAT shall be supported by Relays supporting IPv4.

-
It is FFS whether and how the EPC is aware of the remote UE's presence (e.g. for the purpose of authorisation, QoS, LI, etc.) in absence of direct NAS signalling connection between the Remote UE and the MME.

-
It is FFS how a ProSe UE-to-Network Relay performs priority handling of Remote UEs, as part of the broader topic on how to handle priority for ProSe communications in general.


Resolution: The PC5 transport for signalling and user plane between the Remote UE and the ProSe UE-Network Relay should use the same ProSe Priority and QoS mechanisms for PC5 defined in clause 7.5.1.

· It is FFS how the ProSe UE-to-Network relay applies per packet priority to the downlink traffic.
Resolution: A mapping between the priority used to transmit the packet represented by LCID and the IP 5 tuple processed in PDCP of LTE Uu before using UL TFT can be kept in Access Stratum (PDCP). Further details will be defined in RAN specifications.
>>>End of Changes<<<
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