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1 Introduction
Last RAN#53 meeting has agreed high-speed train scenario as the main scenario for mobile relay SI. 
One of the objectives of the mobile relay SI is to identify the key properties of mobile relays and assess the benefits of mobile relays over existing solutions (e.g. L1 repeaters) in fast-moving environments.
In this contribution we intend to give a further analysis on the benefits associated with standardizing mobile relays in light of the existence of existing solutions such as L1 repeaters and derive from this analysis a way forward for the mobile relay discussion. 
2 Discussion and proposals
2.1 Metrics for assessing Benefits of Mobile Relay
One of the objectives of the Mobile Relay SI is to identify the key properties of mobile relays and assess the benefits of mobile relays over existing solutions (e.g. L1 repeaters) in fast-moving environments.
 In order for assess the benefits of mobile relays over existing solutions especially L1 repeaters, we propose the following metrics:
· Spectral efficiency
· Signalling overhead
· Latency

· Multi-RAT support

· Doppler mitigation support

· Standardization effort and complexity. 

· Cost

· Security

The following table gives our results of the evaluation of benefits that could be achieved by using mobile relays compared to L1 repeaters.
	Metrics
	L1 repeater
	Mobile relay

	Spectral efficiency
	Low
	High

	Signalling overhead
	High e.g. mass of handover 
	Low due to the group handover

	Latency
	Low
	Low for Type 1a relay
Low for Type 1b relay

High for Type 1 relay because of time division multiplexing

	Multi-RAT support 
	Not support
	Support

	Doppler Mitigation Support
	Challenging because frequency correction algorithm implemented in the UE.
	Easier because algorithm located in the MR and thus not limited by implementation/battery complexity.

	Standardization effort and complexity
	Low or even no impact
	High impact. 
Different mobile relay architectures hold different degree of the node impact, complexity and specification work

	Cost
	Medium
The cost of repeater is relatively low but the eNBs along the train railway need to support multi-RAT functionality. 
	Medium
The cost of mobile relay is high but the eNBs along the train railway only need to support LTE

	Security
	No impact
	FFS


Table1: Potential Benefits of Mobile Relays over existing techniques
From the assessment above, it can be observed that mobile relay holds advantages in some areas compared with existing techniques such as L1 repeaters but to the detriment of some specification effort. 
Proposal 1: RAN3 is suggested to capture the Table 1 “Potential Benefits of Mobile Relays over existing techniques” into the TR. 

2.2 Relay architecture for Mobile Relay
From the evaluation table here-above, we can see that though mobile relays could bring gain in some areas, the pain is related to the standardization impact and specification work which itself is tightly coupled with the relay architecture. Therefore, we propose to discuss the relay architecture first to determine which architecture is selected as the mobile relay architecture in order to be able to conclude on pain versus gain of standardizing mobile relays. 
Proposal 2: RAN3 is suggested to first discuss the impact of Mobile Relays on the Relay architecture before concluding on pain versus gain of standardizing Mobile Relays. 

2.3 Multi-RAT Support

For the multi-RAT scenario, in order to support LTE on the backhaul link and LTE/3G/2G on the access link there are some aspects to be discussed with regards to node functionality, bearer management etc. Also the specification work related to multi-RAT support is tightly coupled with the mobile relay architecture since different architectures hold different signalling and procedures. Therefore we propose that multi-RAT support is discussed with high priority within the mobile relay architecture discussion. 
Proposal 3: RAN3 is suggested to consider the multi-RAT aspects from the beginning in these discussions in order to accurately assess this impact of Mobile Relays on the Mobile Relay architecture.

3 Conclusion
We have provided following proposals for further study on mobile relay SI:
Proposal 1: RAN3 is suggested to capture the Table 1 “Potential Benefits of Mobile Relays over existing techniques” into the TR. 

Proposal 2: RAN3 is suggested to first discuss the impact of Mobile Relays on the Relay architecture before concluding on pain versus gain of standardizing Mobile Relays. 

Proposal 3: RAN3 is suggested to consider the multi-RAT aspects from the beginning in these discussions in order to accurately assess this impact of Mobile Relays on the Mobile Relay architecture. 



















