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1 Introduction

The comparison table for mobile relay has been almost finished at RAN3#76. It has discussed pros and cons for the solutions from several aspects. In this paper, we would like to discuss some items in comparison table and clarify the description for Solution eAlt.2-2.
2 Discussions
2.1 IP connectivity between distant DeNBs
In Table 1 of TR 36.836, the comparison of ‘Deployment -> Deployment flexibility and complexity’ is showed below.

	Alt.1
	Alt.2
	eAlt.2-1
	eAlt.2-2
	eAlt.2-3
	Alt.4

	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.




It assesses that “IP connectivity between distant DeNBs is required to ensure MRN mobility” for Alt.2 and eAlt.2-2. The estimation is true, in particular if it aims to one to one physical connection between two peers. However, as IP technology is used for transport layer network, there does not need to deploy 1-to-1 physical line between two nodes. The one of function of IP backbone is serving for every node connected each other in a simple way. For this reason, regardless the number of nodes connected to or the distance between two nodes, IP backbone can also be used for them and not too much cost will be introduced.

Conclusion 1: The issue of IP connectivity between distant DeNBs is not a problem.

2.2 Signalling load by handover
In Table 1 of TR 36.836, the comparison of ‘signalling overhead’ points out that the signalling overhead of eAlt.2-2 is higher than some other solutions, because RN SGW relocation should be done at each time of RN handover.
	Alt.1
	Alt.2
	eAlt.2-1
	eAlt.2-2
	eAlt.2-3
	Alt.4

	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


Figure 1and Figure 2 show the signalling flow of path switch procedure in eAlt.2-2 and Alt.2.
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Figure 1: The Path Switch procedure for eAlt.2-2
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Figure 2: The Path Switch procedure for Alt.2
The signalling flows show that the signalling overhead in eAlt.2-2 has only two additional S5 messages in path switch procedure compared with Alt.2, i.e. the step 2 and 5 to relocate SGW in Figure 1. Moreover, because the number of Mobile RN is very limited, the increase of signalling overhead for eAlt.2-2 is also very limited.

Conclusion 2: The signalling overhead caused by SGW relocation during RN handover is very limited compared with other solutions.

2.3 Impact on MME

	Alt.1
	Alt.2
	eAlt.2-1
	eAlt.2-2
	eAlt.2-3
	Alt.4

	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 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.




For the reason that RN’s SGW should be changed every time when the mobile RN hands over to new DeNB, MME provides new SGW address in every RN handover procedure. It requires modifying the action of MME to re-select a new SGW at every RN handover.
Moreover, in eAlt.2-2 the MME does not need to distinguish R10 and R11 RN, because R10 RN is only supported as a fixed node. MME would not deal with handover procedure for an R10 RN and only for an R11 RN. When MME receives a HANDOVER REQUIRED or PATH SWITCH REQUEST message correlated with a relay node, it knows that this is a handover procedure for a mobile RN and provides new S-GW address (i.e. target DeNB) in handover message.
The discussion also applies for Alt.2. The MME perform R10 startup procedure for an RN. If MME receives handover message for a relay node, it processes corresponding handover support for the RN and regards it as an R11 node.
Conclusion 3: MME does not need to distinguish R10 and R11 RN for eAlt.2-2 and Alt.2. 
3 Conclusion
By discussion in section 2, we have following conclusions for eAlt.2-2:

· Conclusion 1: The issue of IP connectivity between distant DeNBs is not a problem.

· Conclusion 2: The signalling overhead caused by SGW change during RN handover is very limited compared with other solutions.

· Conclusion 3: MME does not need to distinguish R10 and R11 RN for eAlt.2-2 and Alt.2.

Proposal: It is proposed to change some estimation in Table 1 of TR 36.836 as below.

	Metric
	Mobile relay solutions

	
	Alt.1
	Alt.2
	eAlt.2-1
	eAlt.2-2
	eAlt.2-3
	Alt.4

	 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 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.



	Deployment


	Deployment flexibility and complexity
	DeNB deployment optimization along train path.

	DeNB deployment optimization along train path.


	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 

	DeNB deployment optimization along train path
	DeNB deployment optimization along train path.
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