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1 Introduction

In the SID of Mobile Relay, how to support multi-RAT is an objective to study. The comparison of multi-RAT support of solutions has been extracted into Table 1 of TR 36.836, but the details have not been discussed.
In this paper we would like to discuss how to support multi-RAT for Mobile RN in architectural aspect.
2 Discussions
In this section, we discuss how to support multi-RAT for each mobile relay solutions, according to their specific architecture. There is no difference between Alt.2 and eAlt.2-2, so only Alt.2 is discussed in this section.
2.1 Alt.1

In Alt.1, there are two options to support multi-RAT from the point of architecture.

Option 1a: The function of NodeB is embedded into mobile RN in UTRAN case.

Option 1b: The function of NodeB+RNC is embedded into mobile RN in UTRAN case.
In this architecture all of user’s traffic is carried by LTE backhaul network, which means the traffic is transparent to DeNB, it is aggregated/divided at RN’s PGW when it comes from/to be forwarded towards its core network. For example, the uplink signalling from UTRA UE is transferred to Mobile RN via UTRA Uu interface. The NodeB or NodeB+RNC functions in Mobile RN deals with the message and diverts to corresponding format of NBAP or RANAP message and then transfer them by LTE backhaul network. RN’s PGW located in EPC identifies the target of the messages and forwards them to UMTS.
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Figure 1: Multi-RAT in Alt.1

Then we should consider the interface and protocol which can be used between EPS and UMTS, it concerns about the functionalities embedded at mobile relay. If we adopt Option 1a (only NodeB functionality is embedded into Mobile RN), the traffic carried by LTE backhaul network is NBAP message and Iub-UP data, and then the interface used between RN’s PGW and UMTS is Iub. The other possible way is to use Iu interface to connect UMTS in architecture Option 1b, in which case NodeB and RNC functionalities are all embedded into Mobile RN. Both of two architecture options are achievable and showed in Figure 2.
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Figure 2: Options of interface between EPS and UMTS to support multi-RAT for mobile relay
The nature of RN’s PGW located in EPC leads to the traffic for other RATs’ travelling via EPC. It will introduce higher load on EPC.
2.2 Alt.2

In Alt.2, considering split of access network and core network, it is better that only embedding UTRAN function into E-UTRAN, i.e. the traffic for other RATs is handled within E-UTRAN and carried by LTE backhaul network. The traffic is divided/aggregated by RN’s PGW embedded in DeNB and connected with UMTS via Iu or Iub interface. The function of core network for other RATs is not suitable to be combined into LTE backhaul network due to high complexity.
There are three options for the architecture in UTRAN case.

Option 2a: Only NodeB function is embedded into mobile RN.

Option 2b: The function of NodeB+RNC is embedded into mobile RN.

Option 2c: The function of NodeB is embedded into mobile RN, and the function of RNC is embedded into DeNB.
For example, Mobile RN provides access link for a UTRAN UE, the signalling and user plane traffic of the UE are carried by LTE backhaul over Un interface. In case of Option 2a, the uplink traffic divided by RN’s PGW is transferred to RNC via Iub interface. For Option 2b and 2c, the DeNB serving the Mobile RN should support Iu interface and forward RANAP signalling and Iu UP FP data towards UMTS Core.

[image: image4.emf]GSM Core

EPC

UMTS Core

User-UE

U

T

R

A

U

u

User-UE

E-UTRAUu

Mobile RN

DeNB

RN

’

s

S/P-GW

User-UE

G

S

M  

U

m

LTE Un

Iu/Iub

A

S

1


Figure 3: Multi-RAT in Alt.2
The traffic for other RATs is carried only by E-UTRAN and divided by DeNB/RN’s PGW towards other RATs from E-UTRAN. That means all of the traffic for other RATs is broken out from E-UTRAN, i.e. DeNB. No more load on EPC is needed.

Solution eAlt.2-2 has similar properties on architecture with Alt.2. Solution eAlt.2-1 has more complexity during Mobile RN handover, not only UE context for E-UTRAN should be transferred to target RN’s PGW, but also the UE context for other RAT.
2.3 The cost of DeNB

In both of Alt.1 and Alt.2-series architectures, the functionalities of RAN nodes in UMTS and GERAN are possible to be embedded into E-UTRAN. In most of alternatives, the functionalities are embedded into mobile relay. It concludes that the cost of RN for Solution Alt.1 and Alt.2 is similar because the RN could support same additional function to support multi-RAT access and processing.
The comparison table in TR 36.836 states that only LTE DeNB is needed to be deployed along railway to support multi-RAT access. It emphasises that the DeNB in Alt.1 has lower cost than the DeNB in other solutions, because the DeNB in Alt.1 is the same with R10 DeNB.
However, the DeNBs in other solutions do not have more function than in Alt.1 solution. For example, the traffic comes from UTRAN UE is handled in RN/RN+DeNB and carried by LTE backhaul network. RN’s PGW is responsible for routing traffic to UMTS network. The traffic is divided and routed by RN’s PGW according to its target and transferred by IP layer. This is the natural function of RN’s PGW. Therefore, considering RN’s PGW is a logical node in DeNB, no more function is required to support multi-RAT implementation for DeNB specially. It seems that the DeNB in Alt.1, Alt.2, eAlt.2-2 has same cost to support multi-RAT.
3 Summary
From the description in Section 2, we have the following conclusions:
· Solution Alt.1 will have higher load on EPC when it supports multi-RAT implementation because all of the traffic for other RATs should be transferred via EPC network.

· The DeNB in Solution Alt.2 and eAlt.2-2 does not need additional function than the DeNB in Alt.1.

· The 2G/3G traffic is transparent in DeNB for both Alt.1 and Alt.2.

· It did not have distinct difference between Alt.1 and Alt.2 in existing comparison table of TR [1].

Based on discussion in section 2, we propose to modify the comparison of multi-RAT support as in Table 1.
Table 1: Proposed comparison for multi-RAT support
	Metric
	Alt.1
	Alt.2
	eAlt.2-1
	eAlt.2-2
	eAlt.2-3
	Alt.4

	Support for multi-RAT
	

The 2G/3G traffic is forwarded by EPC node.
Higher load on EPC to transfer 2G/3G traffic.
	
The 2G/3G traffic is forwarded by E-UTRAN.
	Similar to Alt.2 but proxy relocation FFS
	The same as Alt.2 
	Maybe same as Alt.2
	FFS


4 Conclusion

This paper discusses some aspects of supporting Multi-RAT by different mobile relay solutions. The difference between Alt.1 and Alt.2 is discussed and the cost of DeNBs in two solutions is compared. We propose to modify the metric of comparison table in [1] on support of Multi-RAT as Table 1 in Section 3.
Proposal: It is proposed to modify the comparison table in Section 2.7 of TR 36.836 as Table 1 in Section 3 above.
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