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1. Introduction
In RAN Plenary#53, the new SI Mobile Relay for E-UTRAN was approved. One objective for RAN3 is as follows[1]:

	- Evaluate suitable mobile relay system architecture and procedures, including procedures for group mobility (RAN3)


In this contribution, we would like to provide some initial considerations here on the architecture of mobile relay.

2. Discussion on alternatives of mobile relay architecture
As we know, existing architecture of relay focus on fixed relay case, which is shown below in figure 1.
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Figure 1 architecture of fixed relay

In this case, the DeNB embeds and provides the S-GW/P-GW-like functions needed for the RN operation. This includes creating a session for the RN and managing EPS bearers for the RN, as well as terminating the S11 interface towards the MME serving the RN.
Once the Relay starts up and operates as a Relay, the session between the RN and the DeNB will be continued. The S-GW/P-GW of relay is fixed located in the DeNB during the whole activity of relay.
But there is some difference for mobile relay case. Based on [1], mobile relay is the solution of high speed mobility scenario, and in this case, the relay is a base station/access point mounted in a moving vehicle. Some issues for this case are needed to be considered during relay’s HO, e.g.whether RN S-GW/P-GW integrated in DeNB has to be relocated and what is the impact for the relocation to U-Plane packet deliver. For initial discussion, the following considerations are provided based on the architecture alternatives in [2].
2.1. Option 1: S-GW/P-GW located in core network 
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Figure 2 architecture of option 1
Option 1 is the evolution for mobile relay case of Alt 1 in 36.806. As in Alt 1, the U-plane packets of a UE served by the RN are delivered via the Relay’s P/S-GW, and the S1 signaling messages sent between the RN and MME are mapped on user plane EPS bearers of the RN. When mobile relay moves from DeNB1 to DeNB2, the S-GW/P-GW of relay still locates in core network..It seems require nothing new modification to the architecture. During relay’s HO, IP address of DeNB2 has to be updated to relay’s S-GW/PGW, the associated UE’s MMEs and relay’s MME. The U-Plane packet deliver is shown in Figure 3 below.
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Figure 3 U-Plane packet deliver of option 1
2.2. S-GW/P-GW located in DeNB
2.2.1. Option 2-a: without relocation during RN HO

Option 2-a is one possible evolution for mobile relay case of existing architecture of fixed relay (i.e. Alt 2 in 36.806), as in Figure 1. When mobile relay moves from DeNB1 to DeNB2, the S-GW/P-GW of relay still locates in DeNB1. The U-plane packets of a UE will then be delivered over X2 from relay’s S-GW/P-GW( located in DeNB1) to DeNB2, which introduces additional RN GTP tunnel support to X2. The delay may be significant large as the RN moves more far away from DeNB1. As well, IP address of DeNB2 has to be updated to relay’s S-GW/P-GW ( located in DeNB1) , associated UE’s MME and relay’s MME. The U-Plane packet deliver is shown in Figure 4 below.
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Figure 4 U-Plane packet deliver of option 2-a
2.2.2. Option 2-b: with both relocation during RN HO
Option 2-b is the second possible evolution for mobile relay case of existing architecture of fixed relay (i.e. Alt 2 in 36.806), as in figure 1. In this case, the S-GW/P-GW of relay is relocated to DeNB2 when mobile relay moves from DeNB1 to DeNB2. It introduces additional relocation action including updating IP address of relay’s S-GW/P-GW (located in DeNB2) to associated UE’s S-GW/PGW and relay’s MME. As well, IP address of DeNB2 has to be updated to associated UE’s MMEs and relay’s MME. The U-Plane packet deliver is shown in Figure 5 below.
 Notes: It could be reused of existing procedure for S-GW relocation, but for P-GW relocation during HO it is FFS.
Notes: From S-GW/P-GW relocation perspective, the impact to Alt 3 in 36.806 is similar as option 2-b. So we do not discuss about Alt 3 here.
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Figure 5 U-Plane packet deliver of option 2-b
2.2.3. Option 2-c: only relocation of S-GW during RN HO

Option 2-c is the third possible evolution for mobile relay case of existing architecture of fixed relay (i.e. Alt 2 in 36.806), as in Figure 1 In this case, when mobile relay moves from DeNB1 to DeNB2, P-GW still locates in DeNB1 while S-GW relocates to DeNB2. The U-plane packets of a UE will then be delivered via X2 from relay’s P-GW (located in DeNB1) to relay’s S-GW (located in DeNB2), which introduces additional GTP tunnel support to X2, similar as shown in Figure 4. The delay may be significant large as the RN moves more far away from DeNB1. It introduces additional relocation action including updating IP address of relay’s S-GW (located in DeNB2) to relay’s MME. As well, IP address of DeNB2 has to be updated to relay’s MME. 
Notes: Since P-GW relocation is FFS and the impact to X2 is similar to option 2-c, we do not discuss about the case of only relocation of P-GW.

2.3. Option 3: Without S-GW/P-GW of Relay
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Figure 6 architecture of option 3
Option 3 is the evolution for mobile relay case of Alt 4 in 36.806. As in Alt4, the U-plane of the S1 interface is terminated at the DeNB, and each EPS bearer of a UE connected to the RN is mapped to separate radio bearers over the Un interface. Over the Un, S1-AP (one per UE served by the RN) is carried in new containers over RRC instead of over SCTP/IP as currently defined for S1 signalling, which introduces impact to RRC. When relay moves from DeNB1 to DeNB2, IP address of DeNB2 has to be updated to the associated UE’s MMEs and the associated UE’s S-GW/P-GW. The U-Plane packet deliver is shown in Figure 7 below.
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Figure 7 U-Plane packet deliver of option 3
2.4. Summary and proposal
Based on above analysis, the impact of each architecture option for mobile relay to the existing alternatives in 36.806 is summarized in follow table.
Table 1 Impact of 5 architecture option of mobile relay

	Architecture Options
	Impact to associated Alts in 36.806

	Opt 1
	DeNB2 IP update to relay’s S-GW/PGW/MME(via S1), UE’s MMEs,



	Opt 2-a
	DeNB2 IP update to relay’s S-GW/PGW(via X2 or S1), UE’s MMEs(via S1) and relay’s MME(via S1)

U-plane packets deliver impact to X2: additional RN GTP tunnel

Additional packet deliver delay due to additional forwarding between DeNB1 and DeNB2



	Opt 2-b
	DeNB2 IP update to UE’s MMEs(via S1) and relay’s MME(via S1)

relay’s S-GW/PWG IP update to UE’s S-GW/PGW(via S1) and relay’s MME(via S1)



	Opt 2-c
	DeNB2 IP update to relay’s MME(via S1)

relay’s S-GW IP update to relay’s MME(via S1)

U-plane packets deliver impact to X2: additional GTP tunnel based on S5/S8

Additional packet deliver delay due to hop between DeNB1 and DeNB2

	Opt 3
	DeNB2 IP update to UE’s MMEs(via S1) and UE’s S-GW/P-GW(via S1)




Proposal 1: Propose RAN3 to compare and evaluate these 5 alternates of mobile relay architecture to determine the final architecture of mobile relay.
Proposal 2: Propose the above analysis and summary about the architecture to be captured into the TR of mobile relay SI.
3. Conclusions & Proposal
Proposal 1: Propose RAN3 to compare and evaluate these 5 alternates of mobile relay architecture to determine the final architecture of mobile relay.
Proposal 2: Propose the above analysis and summary about the architecture to be captured into the TR of mobile relay SI.
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