3GPP TSG-RAN WG3#76                                                           R3-121175
Prague, Czech Republic, 21th – 25th May 2012
Agenda Item:
16.1
Souce:

ZTE
Title:


Mobile relay architecture comparison in supporting local service
Document for:
Discussion and Decision 
1 Introduction
In RAN3#75bis meeting, a solution named as LTE as Backhaul, Wi-Fi as Access [1] was agreed to be captured to the TR 36.836. The “Support for local services” is considered as the advantage of Wi-Fi solution. 
However, the local service can also be provided by supporting LIPA in mobile relay. In this contribution, we mainly discuss how mobile relay utilizes LIPA to support local service, especially analyze some key issues on mobile relay supporting LIPA, and then compare the specification impact for LIPA supporting in different mobile relay architectures.  
2 Discussion
Mobile relay can support LIPA to provide local service. Similar as L-GW collocated in HeNB, the L-GW can be collocated in MRN. For LIPA UE in connected mode, the direct tunnel between the MRN and the collocated L-GW is available for local service data transmission. The S5 connection between L-GW and SGW (named as the core network tunnel) which goes through DeNB/RN SGW/RN PGW is used for paging and S5 signalling.
2.1. Architectures of mobile relay supporting LIPA

Figure 1 illustrates mobile relay architecture Alt.1 supporting LIPA, where RN SGW/PGW locates in the core network. Figure 2 illustrates mobile relay architecture Alt.2 supporting LIPA. As depicted in the Figures 1 and 2, MRN mounted on board the train is collocated with L-GW. Similar as the function of L-GW collocated in HeNB, the L-GW embedded in MRN provides a subset of functions of PGW, e.g. support of the SGi interface to PDN, UE IP address allocation, etc. And some additional functions shall be supported by MRN, e.g.  MRN shall include L-GW address in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message. 
LIAP can also be supported in mobile relay architectures based on Alt.2, i.e. eAlt.2-1, eAlt.2-2 and eAlt.2-3. In this contribution, we focus on the analysis for the LIPA supporting in mobile relay architectures Alt.1, mobile relay architectures 2 and its derived mobile relay architectures eAlt.2-1, eAlt.2-2, eAlt.2-3. It is FFS how LIPA can be supported in mobile relay architecture Alt 4.
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	Figure 1 Mobile relay architecture Alt.1 supporting LIPA
	Figure 2 Mobile relay architecture Alt.2 supporting LIPA


2.2. Key issues in mobile relay supporting LIPA
2.2.1. L-GW Selection
The PDN GW(i.e. L-GW) selection function locates in MME. MRN should include the L-GW address in the INITIAL UE MESSAGE and UPLINK NAS TRANSPORT message to assist MME to select the appropriate L-GW. Comparing with HeNB supporting LIPA, there is no additional function required in MME with regard to the L-GW selection for mobile relay supporting LIPA. In different mobile relay architectures, the same L-GW selection function is needed in MME and the same signalling can be reused, besides the different signalling routing. 
Observation 1: For L-GW selection, no additional function is required in MME and no additional signalling is needed in different mobile relay architectures supporting LIPA.  
2.2.2. L-GW IP address allocation

L-GW IP address is used to establish the S5 connection between L-GW and UE’s SGW. In case of HeNB supporting LIPA, L-GW IP address is assigned by SeGW during the establishment of the IPSec tunnel.  L-GW shares the same IP address with the HeNB or not depends on whether it reuses the S1 IPSec tunnel. 
However, in mobile relay, there is no need of the IPSec tunnel establishment and certainly there is no involvement of SeGW. In case of mobile relay supporting LIPA, the S5 signalling and data from core network must pass through RN PGW and then reach the MRN with the collocated L-GW. Therefore, it is reasonable that the RN PGW allocating the IP address to RN also allocates the IP address to the L-GW. The function of RN PGW allocating L-GW IP address is independent of the mobile relay architecture.
Observation 2: RN PGW is supposed to be responsible for L-GW IP address allocation in all the mobile relay architectures supporting LIPA.
2.2.3. S5 connection maintenance during MRN HO
In the HeNB, the S5 connection between L-GW and SGW goes through the SeGW which would not change during the lifetime of LIPA PDN connection. However, in the mobile relay, during the MRN HO, the S5 connection passes through DeNB/RN SGW/RN PGW which may change depending on the mobile relay architecture. For different mobile relay architectures, the detail related to the S5 connection is analyzed below. 
· In Alt.1 mobile relay architecture, RN PGW routes the S5 signalling and data according to the L-GW IP address. The RN PGW locates in the core network and would not change during MRN HO. Therefore, the L-GW IP address allocated by RN PGW would not change. The S5 connection won’t be affected due to MRN HO in this architecture.
· In Alt.2 mobile relay architecture, RN PGW and relay GW always locates in the initial DeNB, the L-GW IP address would not change when the MRN handovers . If relay GW collocated in DeNB provides S5 proxy function, the S5 tunnel is established between L-GW and relay GW and between relay GW and UE SGW. And the S5 tunnel won’t be affected too. 
However, the RN PGW and relay GW may be relocated when MRN moves very far away from the initial DeNB for the route improvement purpose. The L-GW IP address and S5 tunnel information (when DeNB provides S5 proxy) may change when MRN handovers, which needs enhanced signalling to support. 
· In eAlt.2-1 mobile relay architecture, two Rel-10 relay entities in a single mobile relay device attach to two adjacent DeNBs alternately. Similar as the Alt.2 with GW relocation, the serving DeNB with the collocated RN PGW and relay GW would change if UE transfers from RN_cell 1 to RN_cell2 and the two RN_UEs attach to different DeNBs, which needs enhanced signalling to support. 
· In eAlt.2-2 and eAlt.2-3 mobile relay architectures, relay GW and RN PGW remain unchanged either in the initial DeNB or in the separate mobility anchor. So, the S5 connection won’t be affected too during the MRN HO. 
Observation 3: S5 connection won’t be affected during MRN HO in Alt.1, Alt.2 (without GW relocation), eAlt.2-2 and eAlt.2-3. However, enhanced signalling is required to maintain S5 connection during MRN HO in Alt.2 with GW relocation and eAlt 2-1.
2.2.4. LIPA connection release
For HeNB supporting LIPA, mobility of the LIPA PDN connection is not supported in Rel-10. The LIPA PDN connection shall be released at outgoing handover. The HeNB with the collocated L-GW triggers the release of the LIPA PDN connection before starting the handover procedure. And during the handover procedure, the source MME shall verify whether the LIPA PDN connection has been released. 
However, for mobile relay supporting LIPA, it is not necessary to release the LIPA PDN connection if actually the serving RN does not change (i.e. L-GW does not change) at all. If MME still verifies the release of LIPA PDN connection after receiving the PATH SWITCH REQUEST as currently specified in case of HeNB supporting LIPA, there will be unnecessary LIPA PDN connection release depending on the different mobile relay architectures.  
In Alt.1, Alt.2 (without GW relocation), eAlt.2-2 and eAlt.2-3, there is no additional signalling (e.g  PATH SWITCH REQUEST)for UE HO during the RN mobility, i.e. the MRN HO is transparent to the UE in both the RAN and core network. However, in Alt.2 (with GW relocation) and eAlt.2-1, additional path switch signalling is needed for UE, which will lead to totally unnecessary release of the LIPA PDN connection byMME.  Moreover, before initiating path switch procedure for UE, RN should not trigger the collocated L-GW to release the LIPA PDN connection , Obviously, new LIPA PDN connection release mechanisms are needed for Alt.2 (with GW relocation) and eAlt.2-1. 
Observation 4: Rel-10 LIPA PDN connection release mechanism can be reused for Alt.1, Alt.2 (without GW relocation), eAlt.2-2, and eAlt.2-3. In contrast, new LIPA PDN connection release mechanisms at both RN and MME side are needed for Alt2 with GW relocation and eAlt.2-1.
2.3. Mobile relay architecture comparisons 
The comparison of the specification impact on the aspects analysed in section 2.2 when supporting LIPA in different mobile relay architectures are listed below.
Table.1 comparison of specification impact in different mobile relay architectures

	Aspect
	Mobile relay architectures

	
	Alt 1
	Alt 2 without GW relocation
	Alt 2 with GW relocation
	Alt 2-1
	Alt 2-2
	Alt 2-3

	L-GW selection
	Reuse Rel-10 mechanism
	Reuse Rel-10 mechanism
	Reuse Rel-10 mechanism
	Reuse Rel-10 mechanism
	Reuse Rel-10 mechanism
	Reuse Rel-10 mechanism

	L-GW IP address allocation
	Allocated by RN PGW 
	Allocated by RN PGW collocated in DeNB 
	Allocated by RN PGW collocated in DeNB 
	Allocated by RN PGW collocated in DeNB 
	Allocated by RN PGW collocated in DeNB 
	Allocated by RN PGW collocated in mobility anchor 

	S5 connection maintenance
	No impact
	No impact
	Enhanced signalling is required
	Enhanced signalling is required
	No impact
	No impact

	LIPA connection release
	Reuse Rel-10 mechanism
	Reuse Rel-10 mechanism
	Need new LIPA connection release mechanisms
	Need new LIPA connection release mechanisms
	Reuse Rel-10 mechanism
	Reuse Rel-10 mechanism


Based on the comparison table.1, we propose to update “support for local services” item in mobile relay comparison table in TR36.836 as below.
Table.2 mobile relay comparison in supporting local service
	Metric
	Mobile relay solutions
	Existing solutions

	
	Alt.1
	Alt.2
	eAlt.2-1
	eAlt.2-2
	eAlt.2-3
	Alt.4
	L1 repeater
	LTE as backhaul, Wi-fi as access

	Support for local services
	 Supported with LIPA with some effort. 

RN PGW allocates L-GW’s address. 
	Supported with LIPA with some effort.

· RN PGW collocated in DeNB allocates L-GW’s address 
Require enhancement on S5 connection maintenance and LIPA connection release for Alt.2 with GW relocation.
	Supported with LIPA with some effort.

· RN PGW collocated in DeNB allocates L-GW’s address 
Require enhancement on S5 connection maintenance and LIPA connection release.

	Supported with LIPA with some effort. 

· RN PGW collocated in DeNB allocates L-GW’s address 

	Supported with LIPA with some effort. 

· RN PGW collocated in mobility anchor allocates L-GW’s address 

	FFS
	Not supported
	Supported


3 Conclusion & Proposal
In section 2.1 of this contribution, we discuss possible architectures for mobile relay supporting LIPA. In Section 2.2, we analyses how it supports LIPA in mobile relay from multiple points of view. In Section 2.3, we provide a comparison table to list the specification impact when supporting LIPA in different mobile relay architectures. Based on the discussion of section 2.2, we make the following observations:
Observation 1: For L-GW selection, no additional function is required in MME and no additional signalling is needed in different mobile relay architectures supporting LIPA.  
Observation 2: RN PGW is supposed to be responsible for L-GW IP address allocation in all the mobile relay architectures supporting LIPA.

Observation 3: S5 connection won’t be affected during MRN HO in Alt.1, Alt.2 (without GW relocation), eAlt.2-2 and eAlt.2-3. However, enhanced signalling is required to maintain S5 connection during MRN HO in Alt.2 with GW relocation and eAlt 2-1.
Observation 4: Rel-10 LIPA PDN connection release mechanism can be reused for Alt.1, Alt.2 (without GW relocation), eAlt. 2-2, and eAlt. 2-3. In contrast, new LIPA PDN connection release mechanisms at both RN and MME side are needed for Alt2 with GW relocation and eAlt. 2-1.
And we propose that: 
Proposal: RAN3 is kindly requested to capture table.2 in section 2.3 into mobile relay comparison table in TR36.836.
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