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Introduction
Recently, there is plenty of email discussion focused on the architecture options for mobile relay. Many issues have been clarified, e.g. the locations of Relay GW/SGW/PGW, protocol stack of Alt2 with PMIP. However, there are also some issues left for further clarification.  In this paper, we would like to provide some analysis and summary on those issues based on the outcome of email discussion and the existing baseline [1].
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Issues related with Mobility

eAlt2 -1: Alt.2 with dual mobile relay 
As shown in Fig1, there are two entities acting as two relays that attach to two nighboring DeNBs to provide similar function as RN handover [2].


Fig1 Alt.2 with dual mobile relays for HO

Interference issue 
According to [2], during the progress similar as RN handover, there are two Un interferences with the same device at the switching time from DeNB1 to DeNB2, i.e. Un between RN1 and DeNB1and Un between RN2 and DeNB2.  The DeNBs treat these two RN-UEs as they are independent of each other, since Rel-10 RN Startup procedure is reused for them. When they are deployed at the same frequecy, it means there may be additional strong co-channel inteference between these two Un backlinks while compared to other alternatives of arthitecture. Similarly, there may be strong co-channel inteference between two Un links of the two RNs, as shown in Fig1. How to mitigate these kinds of inteference need to be clarified.
UE bears transfer issue of Alt.2 with 2 RN-UEs and 1 RN-Cells
It is pointed out that optimizations are FFS such as a Mobile Relay Device which includes 2 RN-UE entities but only one RN-eNB entity in [2]. In this case, the UEs served by the mobile relay need not be aware of the change of DeNB, which means there are not handover of UEs. As aforementioned, the RN Startup procedure is reused by two RN-UEs and there is no handover of relay as well. Given that the DeNB serving the UE bears is changed from DeNB1 to DeNB2, how to transfer the UE bears and how trigger these transferes need further clarification.
RN bear issue of eAlt2-2: Alt2+PMIP


Fig 2 Alt2+PMIP: applying the idea of PMIP in Alt2

As shown in Fig2, PMIP function, i.e. MAG and LMA, are integrated in RN SWG and PWG respectively. According to the description in [2], UE EPS bears are carried within GRE tunnels between LMA and MAG. The UE GTP packets are encapsulated into GRE packets at the source DeNB. According to the description in [2], it is essential to PMIP-based S5 interface for Alt2+ RN S-GW relocation architecture. Since the S5 interface also support the GTP which is more widely used in user plane transmission, it is better to also consider the Alt2+RN S-GW relocation with GTP based S5 interface. It should be clarified what the additional benefits of PMIP-based S5 approach is while compared to the GTP-based S5 approach for this Alt2+RN S-GW relocation architecture.
Security issue of Alt2, eAlt2-2 and eAlt2-3


            
Fig3 Alt.2 with Relay GW and PGW/SGW collocated with initial DeNB   Fig4Alt.2 with Relay GW and PGW/SGW separated from initial DeNB
As show in aboveFig2, Fig3 and Fig4, the  Relay GW and RN PGW/SGW may be separate from the serving eNB entity. Similar to Alt1[3][4], the serving eNB is not aware which DRB(s) are carrying UE S1AP/X2AP signalling. Therefore, how the serving eNB activates the right DRB(s) for integrity protection needs to be considered for Alt2, eAlt2-2 and eAlt2-3.
Observation1: In order to understand how architecture alternatives work, some issues related with mobility above need further clarification.

Common issues
As stated in [1], some requirements are listed, which are common for all architecture options.
Spectrum model
According to TR 36.416, the access link and backhaul link may belong to the same operator or different operators. It’s required that both models should be supported. Considering the latter case , it may refer to RAN Sharing issue and have different impact with different architectures.
Per our further study, two RAN sharing options [5] should be considered to meet the possible deployment scenarios:
option1：shared MR and Shared DeNB;
option2：shared MR and Non-shared DeNB;
In Alt-2, there are some limitations to support option2. If DeNB does not support the same PLMNs as the MR, it may fail to select the proper NAS node for UEs with PLMNs which is supported by the MR but not by the DeNB.
In Alt-1, since the NNSF function for UEs is performed by RN, so it does not matter of whether the DeNB shared the same as MR or not.
Multi-RAT support
As we analyzed in a paper discussed at last meeting [6], the necessary functionalities and enhancements to support multi-RAT are different for different architecture options, which impact the standardization complexity etc. 
For Alt 1, only mobile relay needs to be enhanced with new functionalities, while no modification are needed for DeNB. However, since data or signalling packets for 2G/3G UEs go through LTE core network element (i.e. the RN’s P/S-GW), it may cause delay for 2G/3G users.
For architecture based on Alt 2, since relay GW functionality is collocated in DeNB, both mobile relay and DeNB need to be enhanced with new functionalities. The problem gets more complicated as different type of relay GWs may be needed to support different RATs. As an example, the relay GW may perform like a HNB GW to support UMTS.
In-band and Out-band operation
Both in-band (when applicable) and out-band mobile relay will be considered in this study item. To support in-band, different consideration may be necessary for some alternatives of arthitecture. As mentioned in 2.1.1, the co-channel interference between two Un backhaul links for two logic relays at the same physical device is more strong than other alternatives, as well as the interference between two Uu links. Additional enhancement may be necessary for this architecture.
Observation 2: These common requirements have different impact to different architecture, and thus affect the selection of architecture. So we need to make clarification about whether these requirements should be fully supported and how to be supported. 
Proposal 1: RAN3 is kindly requested to make further clarification for above issues in order to understand architecture alternatives more clearly.
Conclusion
Observation1: In order to understand how architecture alternatives work, some issues related with mobility above need further clarification.
Observation 2: These common requirements have different impact to different architecture, and thus affect the selection of architecture. So we need to make clarification about whether these requirements should be fully supported and how to be supported.  
Proposal 1: RAN3 is kindly requested to make further clarification for above issues in order to understand architecture alternatives more clearly.
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