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1. Introduction
During LTE-A Relay discussion in previous meetings, four alternatives have been under evaluation as baseline for further progress. Based on the result of the TR [1] and previous discussion, a comparison matrix [2] has been proposed and RAN3 meeting start to populate the whole table. A few items had been populated during last RAN3 meeting.

This document proposes the content of left items in this table. The new contents are highlighted with not-gray font colour in order to contrast with items had a on-line discussion in the last RAN3 meeting.
2. Discussion

	Metric
	Architecture A
	Architecture B

	
	Alt 1
	Alt 2
	Alt 3
	Alt 4

	RN Complexity
	RN = eNB + UE


	RN = eNB + UE


	RN = eNB + UE
	New model

New functionalities needed for one-to-one mapping between two DRBs (one over Un and one over Uu) that need to be kept synchronized

	DeNB Complexity
	Almost same as R8 DeNB
	DeNB = eNB + HeNB gw function +  PGW f
	
	

	 Node Impact


	MME

	No impact
	No impact
	No impact
	No impact

	
	S/P-GW
	Need new downlink flow mapping functionality on PGW.
	No impact
	Need new downlink flow mapping functionality on PGW.
	No impact

	
	Other Nodes
	No impact
	No impact.
	No impact
	No impact

	Deployment

	Implementation impact for early deployment
	All use legacy protocol.
	1: Need new version of  Proxy S1/X2,

2: need new PGW relocation Procedure.
	1: need new PGW relocation procedure.
	new version of RRC,
2: need new version of Proxy S1/X2.

	
	Deployment flexibility

	Need to consider how to enhance Un transmission efficient by remove head overhead.
	Need to consider how to enhance Un transmission efficient by remove head overhead.
	Need to consider how to enhance Un transmission efficient by remove head overhead.
	Need to consider how to improve head of line blocking issue.

	
	Scalability with respect to number of RNs 
	The scalability issues with S1 /X2 CP links increased with RN numbers.
	No scalability issue exits in S1/X2 CP and UP interfaces with RN number.
	The scalability issues with S1 /X2 CP links increased with RN numbers.
	No scalability issue exits in S1/X2 CP and UP interfaces with RN number.

	
	Scalability with respect to number of UEs
	No scalability issue exits in S1/X2 CP and UP interfaces with UE number.
	No scalability issue exits in S1/X2 CP and UP interfaces with UE number.
	No scalability issue exits in S1/X2 CP and UP interfaces with UE number.
	Face the scalability issues with S1/X2 UP links increased with RN numbers

	Standardization Effort and Complexity

	No extra functionality need to add into RAN2/3 protocols.
	A couple of new functionality should be consider added into RAN2/3 protocol,
1: HeNB like functionality,
2: PGW relocation when consider RN mobility.
	No extra functionality need to add into RAN2/3 protocols.
	At least one new functionality should be consider added into RAN2/3 protocol, that is  HeNB like functionality.

	Header Overhead/Compression

	New Header compression schemes are useful enhancements on data transfer efficiency over Un interface for architecture A class.
	Legacy header compression schemes can reuse to enhance data transfer efficiency over Un interface.

	UE mobility

	Complexity

	No impact to CN.
	No impact to CN.
	No impact to CN
	No impact to CN.

	
	Efficiency

	Unnecessary back and forth data forwarding.

	Part of the unnecessary back and forth forwarding could be prevented by introducing new functionality to DeNB

Also need to consider the data haven’t been transferred to the UE when the UE handover to other Node.
	Unnecessary back and forth data forwarding.

	Part of the unnecessary back and forth forwarding

Could be prevented by introducing new functionality to DeNB

Also need to consider the data haven’t been transferred to the UE when the UE handover to other Node.

	
	Delay

	1: transfer interrupt time depends on data forwarding time,

2: Delay will fail under some handover occasions due to data forwarding within the limits set by release 8 standards.

	1: transfer interrupt time depends on data forwarding time,

2: Delay will fail under some handover occasions due to data forwarding within the limits set by release 8 standards.

	1: transfer interrupt time depends on data forwarding time,

2: Delay will fail under some handover occasions due to data forwarding within the limits set by release 8 standards.

	1: transfer interrupt time depends on data forwarding time,

2: Delay will fail under some handover occasions due to data forwarding within the limits set by release 8 standards.


	QoS 
	Bearer mapping between Un and UE EPS bearer and Number of Un bearers
	RN bearer granularity 

…
	RN bearer granularity

…
	RN bearer granularity

…
	UE bearer granularity

… 

	
	QoS Control: UE AMBR;  ARP; QCI; Control plane 
	New QCI could be introduced if the existing QCIs cannot meet the requirements for the transport of S1 signaling
	New QCI could be introduced if the existing QCIs cannot meet the requirements for the transport of S1 signaling
	New QCI could be introduced if the existing QCIs cannot meet the requirements for the transport of S1 signaling
	No additional QCI needed.

New SRB could be introduced if needed

	
	RB setup/reconfiguration delay

	More delay time needed in RB setup /reconfiguration than ALT2/3/4.
	Same delay time as Alt 3/4 need.
	Same delay time as Alt 2/4 need.
	Same delay time as Alt 2/3 need.

	Flow control

	Necessity
	Enhancement option
	Enhancement option
	Enhancement option
	Enhancement option

	
	Efficiency

	Per Qos


	Per UE

Per Qos

Per bearer

Per RN
	Per Qos
	Per UE

Per Qos

Per bearer

Per RN

	S1 issues

	1: legacy S1 interface

2: Keep all S1 link to RN and other eNB

3: support keepalive message between Un interfaces.
	1: need HeNB GW like functionality introduce to the S1 interface

2: keep only one S1 interface towards DeNB

3: support keepalive message between Un interfaces.
	1: legacy S1 interface

2: keep only one S1 interface towards DeNB

3: support keepalive message between Un interfaces.
	1: need HeNB GW like functionality introduce to the S1 interface,,
2: Keep all S1 link to RN and other eNB,

3: support keepalive message between Un interfaces.

	X2 issues

	1: legacy X2 interface

2: Keep all X2 link to RN and other eNB

3: support keepalive message between Un interfaces.
	1: need HeNB GW like functionality introduce to the X2 interface

2: keep only one X2 interface towards DeNB

3: support keepalive message between Un interfaces.
	1: legacy X2 interface

2: keep only one X2 interface towards DeNB

3: support keepalive message between Un interfaces.
	1: need HeNB GW like functionality introduce to the X2 interface

2: Keep all X2 link to RN and other eNB

3: support keepalive message between Un interfaces.

	RRC issues

	No impact to legacy RRC protocol.
	No impact to legacy RRC protocol.
	No impact to legacy RRC protocol.
	New functionality needed for legacy RRC protocol.

	Security
	USIM and NDS1 
	USIM and NDS1
	USIM and NDS1
	USIM1

	Future Enhancements

	No more issues.
	No more issues.
	No more issues.
	No more issues.

	RN mobility (low priority)

	Complexity
	Reuse R8 UE handover procedure


	1: new PGW relocation procedure

2: Proxy GW like functionality need too add in target DeNB
	New PGW relocation procedure


	Proxy GW like functionality need too add in target DeNB

	
	Delay
	Face the same delay of UL and DL data transfer of UE belong to the RN.
	 Face the same delay of UL and DL data transfer of UE belong to the RN.
	Face the same delay of UL and DL data transfer of UE belong to the RN.
	Face the same delay of UL and DL data transfer of UE belong to the RN.

	
	Flexibility

	Cannot use new functionality to support flexible admission of the relayed UEs and admission their bearers.
	Can use new functionality to support flexible admission of the relayed UEs and admission their bearers.
	Cannot use new functionality to support flexible admission of the relayed UEs and admission their bearers.
	Can use new functionality to support flexible admission of the relayed UEs and admission their bearers.

	Multi-hop support (low priority)
	1: support multi-hop,
2: ever node of the chain need to copper heavier overhead than next chain of the RN.
	1: support multi-hop.

	1: support multi-hop,
2: ever node of the chain need to copper heavier overhead than next chain of the RN.
	1: support multi-hop,
2: more DRB needed when more chain of RN added.


3. Proposal

We kindly ask RAN3 to consider the proposal below:
Proposal: Discuss and adopt the comparison result populated inside the above table.
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