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1. Introduction

Note: In R3-101602, we propose to use the static Un-Uu bearer mapping based on QCI, and this paper describes the details of the dynamic Un-Uu bearer mapping using SDF filtering as an alternative approach.

In LTE networks with ReNBs, multiple Uu bearers that share the same QCI may be aggregated and served by a single Un bearer as shown in Figure 1. The mappings between Uu bearers and Un bearers in the downlink direction are specified at the RN’s S/P-GW. Since the RN’s S/P-GW is deployed at the DeNB, the DeNB has no problem in filtering the packets of Uu bearers into Un bearers in the downlink direction. The mappings between Uu bearers and Un bearers in the uplink direction can be explicitly specified at the ReNB in the form of service data flow filters. The service data flow filters are installed upon a Un bearer activation/modification.
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Figure 1: Mapping between Uu Bearers and Un Bearers

In this paper, we first provide an MME centric Un bearer management and SDF filter installation. We analyze the issues facing this approach. We then provide an RRC centric Un bearer management solution to install the service data flow filters at the RN to specify the Uu-Un bearer mapping. 
2. Discussion
The uplink service data flow filters are installed upon a Un bearer activation/modification. And a Un bearer activation/modification can be triggered by a Uu bearer activation/modification.  The MME centric Un bearer activation process upon a Uu bearer activation is illustrated in Figure 2.
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Figure 2: MME Centric Un Bearer Management upon Uu Bearer Activation

As shown in Figure 2, when MME is responsible for administering Un bearer management and SDF installation, the Un bearer activation/modification and its SDF installation face the following issues:
· A change in the Traffic Flow Template (TFT) is needed: The TFT that specifies a service data flow filter is embedded in the Session Management Request sent from the RN’s MME to the RN. The current traffic flow template does not support a Uu-Un bearer mapping beyond IP 5-tuple and DSCP. It is known that 5-tuple based filters do not apply to the Uu-Un bearer mapping as the 5-tuple information in the outer IP/UDP headers of different Uu bearers are identical. On the other hand, DSCP based filters cannot form dynamic bearer mappings. Hence, a change in the traffic flow template is needed.

· S11, MME, and NAS changes are needed: When MME is responsible for administering Un bearer management, the RN’s S/P-GW needs to propose a new format TFT and sends it to the RN’s MME using S11 messages such as Created Dedicated Bearer Request and Update Bearer Request. RN’s MME then needs to parse the new format TFT received from the RN’s S/P-GW and then sends the approved new format TFT to the RN using the NAS message – Session Management Request. Hence, S11, MME, and NAS changes are needed.
Observation 1: TFT, S11 MME, and NAS changes are needed when the uplink service data flow filters at the ReNB are specified in the NAS message sent from the MME.
To avoid S11, MME and NAS changes, we propose an RRC centric Un bearer management solution to install the service data flow filters at the RN to specify the Uu-Un bearer mapping. The RRC centric Un bearer management upon a Uu bearer activation is illustrated in Figure 3.
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Figure 3: RRC Centric Un Bearer Management upon Uu Bearer Activation

Under the RRC centric Un Bearer Management, the RRC connection reconfiguration can contain the S1 TEID of the Uu bearer that needs to be mapped to this Un bearer. The ReNB can subsequently create a SDF filter based on the TEID. We note that, this RRC connection reconfiguration message does not require a new specification of a TEID based TFT.
In the RRC centric Un Bearer management scheme, the ReNB’s MME is not involved in the management of bearers. However, core control for the Un bearers are still maintained, because, all Un bearer creation/modification is performed to support a Uu bearer creation/modification, which is authorized by the UE’s MME. Hence, all Un bearer creations/modifications are actually controlled by the operators MME indirectly.

The comparison between these two types of procedures is shown in the following table.

Table 1: Comparison between MME centric and RRC centric Un Bearer Management Procedures

	
	RRC Centric
	MME Centric

	ReNB’s MME is in the decision making process
	No (Yes for UE’s MME  indirectly)
	Yes

	Bear setup delay and control overhead
	Reduced
	Regular

	TFT changes
	No
	Yes 

(required to specify the TEID based TFT)

	MME changes
	No
	Yes 

(required to understand the TEID based TFT)

	RRC changes
	Yes 

(required to include TEID and QoS parameter)
	No (RRC modifications are needed for other relay features, e.g., to support in band relays)


Proposal 1: When the dynamic Uu-Un bearer mapping is used,  RRC centric Un bearer modification should be studied.
3. Conclusion

In this contribution, we point out issues facing MME centric Un bearer activation/modification and its service data flow filter installation. We have the following observations and proposals:
Observation 1: TFT, S11 MME, and NAS changes are needed when the uplink service data flow filters at the ReNB are specified in the NAS message sent from the MME, compared to the case where the DeNB is directly responsible for administering Un bearer management.

Proposal 1: When the dynamic Uu-Un bearer mapping is used, RRC centric Un bearer modification should be studied. 
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