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1. Introduction

In this contribution, we discuss how QoS on the Un interface could be managed based on the L3 Relay architecture.
2. Management of QoS on the Un Interface
On the Uu interface, the maximum number of data radio bearers (DRB) that can be established simultaneously per UE is limited to 8, which also limits the maximum number of EPS bearers a UE can support to 8, due to 1-to-1 mapping of DRBs and EPS bearers. Typically a relay will be serving more than one UE, hence, the total number of EPS bearers that flow through the Un interface and terminate at the users UEs is likely to be much larger than 8. It is important to note that in the assumed architecture: 

· the traffic destined for the users UE is first encapsulated into UE’s EPS bearers by the UEs PGW, 

· then the EPS bearer is encapsulated again within another EPS bearer by the PGW of the UE portion of the relay. 

Hence on the backhaul leading to the Donor-eNB there are two GTP tunnels as shown in Figure 1. 
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Figure 1 The header on the backhaul link to the Donor-eNB
In terms of EPS bearer mapping between the bearers of the UE and the bearers of the relay, the choice is to map multiple users UEs EPS bearers to a single EPS bearer of the Relay-UE. This option allows the Un interface to operate identical to Uu interface, in terms of 1-to-1 mapping of the DRBs to EPS bearers of the Relay-UE is preserved in the Un interface, and the relay can continue to operate with 8 DRBs (the DRBs available on the Un interface may be increased for other reasons).

As new UEs join to the relay, or new applications are started by the UEs served by the relay, the QoS requirements on the Uu interface is changed either by network initiated QoS or by UE initiated QoS. To accommodate the changes of the QoS on the Uu interface, the QoS on the Un interface should also change. In the RAN network, the only entity that knows about the change of QoS of the Uu interface is the relay node. Hence, the relay is the only entity that can request change of QoS on the Un interface. 
Thus, the change of QoS on the Un interface utilizes UE initiated QoS, where the UE is the Relay-UE.

Figure 2 shows the call flow for a dedicated bearer activation for the users UE, and the subsequent QoS operation for the Un Interface.
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Figure 2 Bearer activation for the users UE and subsequent QoS on the Un interface.
When the Relay-UE requests a new EPS bearer or update of an existing EPS bearer in order to accommodate a new or updated EPS bearer of a UE served by the relay, an SDF filters needs to be specified to identify the traffic. The current SDF definition only capable of specifying the standard 5-tupple (source and destination IP addresses, source and destination port numbers and the protocol ID). Header of the packets between the User-UE’s PGW and the Relay-UE’s PGW is shown in Figure 3 below.  As shown in the figure, the current SDF applies only to the outer IP header. However, for a given UE, all the fields of the outer IP header have the same value regardless of User-UE’s EPS bearers. The actual information containing the characteristics of the traffic is in the next headers. 
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Figure 3 Packet headers on the link from the UE’s PDG to Relay-UE’s PGW
There are two ways to address this situation:

1. Use static QoS configuration at the Relay-UE’s PGW

2. Enhance the SDF definition to be able to filter these type of headers

(1) Using static QoS:

The User-UE’s PGW/SGW is configured to mark the ToS field of the IP header of these packets with diffserve code-points as specified by the deployment and the QoS requirement of the packet. The Relay-UE’s PGW puts them into proper Relay’s EPS bearer. The Rely-UE’s PGW does not rely on the SDF specified by the Relay, rather uses these code-points to perform the bearer binding. This does not require any standards change. However, it only works with proper configuration at the User-UE’s PGW and the Relay-UE’s PGW, and it only allows for static configuration of the diffserve code-points. The OA&M system configures the following nodes for QoS:

· The UE’s PGW to mark the packets with specific diff-serve code points based on the QCI of the bearer

· The Relay’s PGW to multiplex UEs bearers with the same diff-serve code points to a single relay bearer

· The relay is configured with the same QCI-bearer mapping to perform multiplexing of the UE’s beaers to the relay’s bearer based on QCI on the uplink

It is important to note that the QoS provided on a given bearer on the Un interface using this method can be upgraded or downgraded at the request of the relay based on the QoS demands of the UEs served by the relay. The static part refers to creation of bearers on the Un interface. That is, the bearers on the Un interface would be created statically based on the OA&M configuration rather than UEs attached to the relay.

(2) Enhancing SDF

Alternatively, the SDF can be enhanced to include next header information. This allows the Relay to specify an SDF that is capable of filtering User-UE’s individual EPS bearers into proper Relay-UE’s EPS bearers at the Relay-UE’s PGW. 

It is FFS which of the above options is chosen to perform bearer mapping at the Relay-UE’s PGW.

A more detailed call flow is in the Annex .

3. Conclusion

In this contribution, we discuss how the QoS can be managed on the Un interface based on the L3 Relay architecture.
Proposal 1: Adopt the above QoS mechanisms for LTE-A Relay.

4. Annex
Figure 4 shows the QoS configuration on the Un interface to accommodate the change of QoS on the Uu interface. In response to a change for QoS on the Uu interface, the Un interface QoS is modified using standard LTE QoS configuration. 
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Figure 4: UE attach procedure
In step 3 through 12, the QoS on the Un interface is modified to match the QoS needed to serve the Uu interface. If static QoS is used, the relay modifies the EPS bearer on the Un interface that is chosen by the QCI mapping as specified by the OA&M. If dynamic QoS is used, the relay chooses an EPS bearer based on internal algorithms and uses the enhanced SDF to specify the flow UEs bearer maps it to a relay EPS bearer and requests the mapped relay’s EPS bearer to be modified. In either scenario the call flows are identical.
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