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1   Introduction
In RAN3#76 meeting, comparison table for both candidate Mobile Relay architecture options and existing solutions is completed in [1]. In addition, prioritization on comparison metrics in the comparison table has been proposed in [2]. In this contribution, comparison of architecture options is discussed based on the prioritization in [2] to perform down selection work.
2   Discussion

In our contribution in [2], some metrics are pointed out as high priority to minimize existing nodes (e.g. MME, S/P-GW. (D)eNB, etc). In this section, we compare with the architecture options for high priority metrics. Table1 shows the result of the comparison. The descriptions of each metric are referred from TR36.836. Blue highlights show “No impacts” or “Same as Rel-10 Relay” which mean advantages for minimization impacts on existing nodes. Pink highlights show “higher impacts” or “necessity of new functionalities” which mean disadvantages. Table2 shows the number of the advantage and the disadvantage for each option.
Table1: Comparison of architecture options
	Metrics
	
	Alt1
	Alt2
	eAlt2-1
	eAlt2-2
	eAlt2-3
	Alt4

	RN Complexity
	
	The same RN as Rel-10 with minor difference that MRN supports NNSF.
	The same RN as Rel-10.
	MRN=2 Rel-10 RN-like entities.

Additional  difference from Rel-10 RN, e.g.,: 

-Uu signalling of Legacy UE HO procedure is not performed 

-RN start up procedure;

-Higher MRN complexity is required to ensure correct sequence, e.g., used between RN startup and UE context transfer, data forwarding, etc.

Ability to map the 2 UEs into one MR entity
	The same RN as Rel-10.
	The same RN as Rel-10 with minor difference that MRN needs to setup S1 interface with mobility anchor.
	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
	
	Rel-10 eNB with integrity protection for S1/X2 signaling. 

The DeNB may need to know whether it is a Rel-10 RN or a Rel-11 MR
	Rel-10 DeNB with ability to handle the separation of P-GW/S-GW collocated in the Initial DeNB, and the eNB function collocated in the target DeNB


	The DeNB may need the enhancement to support concurrent UEs’ context transfer from source to target.


	Rel-10 DeNB with S5/S8 interface. If PMIP based S5/S8 is adopted, DeNB need to additionally support PMIP related protocol

	Rel-10 DeNB with limited impact, e.g.:  

-Rel-10 eNB with integrity protection for S1/X2 signaling;

Maybe impacted for the new GW selection mechanism for MRN.
	RRC/PDCP/RLC/
MAC impact on top of Rel-10 eNB

Additional logic to map the traffic received from an entity other than the MR’s SGW to radio bearer. Also need enhancement to handle UEs context and Un DRB setup.

	Node Impact
	MME
	The MR’s MME may need to know whether it is a Rel-10 RN or a Rel-11 MR 
Dependent on the final security mechanism, the UE’s MME may need to use pre-defined DSCP value (or other information) for DL S1-C.
	No impact foreseen.based on Rel-10.

	The MR’s MME may need to know whether it is a Rel-10 RN or a Rel-11 MR (FFS)
	MME is mandatory to perform SGW relocation at every MRN Inter-DeNB HO. 

The MR’s MME may need to know whether it is a Rel-10 RN or a Rel-11 MR

The MME need to know the IP address of the SGW collocated in the target DeNB during the HO procedure.
	Need new GW selection mechanism to select the Mobility Anchor for MR’s S/P-GW.

The MR’s MME may need to know whether it is a Rel-10 RN or a Rel-11 MR
	The MR’s MME need to know whether it is a Rel-10 RN or a Rel-11 MR

In case of S1 HO, the MME need to know the new UE context information added in the HO Req message.

	
	S/P-GW
	May require reconfiguring the DSCP setting in UE’s SGW/PGW to support the correct mapping in MR’s PGW  )
	No impact
	No impact
	No impact
	New entity including Relay GW functionality . Also need to support the S1-C/U interface
	No impact (FFS)

	Deployment
	
	DeNB deployment optimization along train path.


	DeNB deployment optimization along train path.

IP connectivity between distant DeNBs is required to ensure MRN mobility
	DeNB deployment optimization along train path 

Possible impact on the network planning on the geometry of the DeNB cells


	DeNB deployment optimization along train path 
IP connectivity between distant DeNBs is required to ensure MRN mobility
	DeNB deployment optimization along train path
	DeNB deployment optimization along train path.



	S1 impact
	
	Low
	No impact
	Optimization for path switch and group mobility FFS 
	Low
	Medium
	FFS. Impact on S1 transport

	X2 impact
	
	Low
	Low


	Low
	Low
	Low
	FFS. Impact on X2  transport

	Support for MR’s mobility
	
	Existing UE handover procedures can be reused with some enhancement/ modification if needed.
	Existing UE handover procedures can be reused with some enhancement/ modification if needed.
	No real MRN handover procedure is performed during MRN moving. The two RN entities within MRN work alternatively instead.
	Existing UE handover procedures can be reused with some enhancement/ modification if needed.

However, SGW is relocated everytime for Inter-DeNB mobility of MRN.
	Existing UE handover procedures can be reused with some enhancement/ modification.
	Existing UE handover procedures can be reused with some enhancement/ modification if needed.

	Signalling overhead
	
	Low.

Individual UE handovers are replaced by a single mobile relay handover on the backhaul link. The mobile relay handover remains transparent to UEs
	Low.

The same as Alt.1
	High.

Slightly lower than that

in L1 repeater case. 

All UEs under RN_Cell1 are handed over to RN_Cell2, via S1/X2 HO per UE. 

Higher signalling overhead due to group mobility not supported
	Medium 

Slightly higher than Alt.1/Alt.2/eAlt.2-3, because signalling overhead caused by RN SGW relocation each time when  RN handover
	Low.

The same as Alt.1
	High- .

Slightly lower than that

in L1 repeater case, because HO Command and HO Complete procedure is saved over Uu
Higher signalling overhead due to group mobility not supported


Table2: Number of advantage/disadvantage for each architecture option
	
	Alt1
	Alt2
	eAlt2-1
	eAlt2-2
	eAlt2-3
	Alt4

	Advantage
	0
	4
	1
	2
	0
	1

	Disadvantage
	1
	0
	2
	1
	1
	2


As the result of the comparison, we can see all options except Alt2 have something large impacts to support Mobile Relay and Alt2 has maximum number of metrics which have no impacts for existing nodes. Therefore, we conclude that Alt2 architecture can support Mobile Relay with minimum impacts on existing LTE system. 

Proposal: RAN3 selects Alt2 for the standardization of Mobile Relay

3   Conclusion
 In this contribution, comparison of the architecture options with high priority metrics was considered.  As the result of the comparison, we propose:
Proposal: RAN3 selects Alt2 for the standardization of Mobile Relay 
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