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1   Introduction
In RAN3 #74 meeting, the four fixed RN architectures proposed in [1] have been re-discussed on its feasibility of supporting mobile relay. It is agreed that the appropriate mobile relay architecture should fulfill certain principles, for example, mobile relay’s Serving GW serves as mobility anchor point for mobile relay inter-DeNB handover. Whether the X2 HO need to be supported is also proposed as a metric for the mobile RN architecture comparison. 
In [2], we have presented the overview comparison of the four architectures as to their capabilities of supporting mobile relay. In this contribution, we further analyze the TAU support for RN and UE in these fixed RN architecture alternatives and give their comparisons, which can be used as the guide for the mobile RN architecture selection.
2   TAU requirements for RN and UE
One of the major advantages of mobile relay is the simplified processing of group UE mobility. Besides handover, the group UE mobility also concerns with the Tracking Area Update (TAU) procedure. In this section, we discuss the TAU use cases for RN and UE and analyze the system requirements to support these use cases.
RN appears not only as the eNB (for Uu) to the UEs served by RN but also as the UE (for Un) to the DeNB. When it works as the eNB, the tracking area identities (TAI) are configured within the RN and broadcasted over the Uu interface. On the other hand, when RN works as the UE, the RN’s serving MME shall allocate a TAI list to the RN. Both the RN and the UEs served by the RN may perform TAUs as follows:
· RN TAU: If the RN finds it moves to a DeNB cell which belongs to a different tracking area, that is, the TAI broadcast by the DeNB is not within the TAI list maintained by RN, the RN shall initiate the TAU procedure to ensure the consistency with EPC. 
· UE TAU: The UE’s serving MME shall allocate a TAI list to the UE. If the UE finds the broadcasted TAI of RN is not within the TAI list, it shall initiate the TAU procedure. 
 Compared to the RN TAU, the UE TAU in mobile relay scenario concerns with a large group of UEs and may cause the TAU storm and correspondingly the signaling congestion, which should be avoided as much as possible. In order to reduce the UE TAU, the system requirement is to keep the TAI broadcast by the RN contained in the TAI list of UE and UE’s serving MME is always informed of the update paging routing to the RN. 
3   Architecture Comparison
In this section, we give the comparison of different fix RN architecture to support the system requirement of TAU proposed in Section 2, and the impact to the specification. According to the architecture comparison discussed in RAN3 #74, most companies inclined to the elimination of the alternative3 and alternative4 as the candidate mobile RN architecture [3]. Hence, in this contribution, we pay more emphasis on architecture comparison of alternative1 and alternative2.
Alternative1
As illustrated in section2, the UE TAU should be avoided as much as possible. To achieve this goal, the system requirements are: 1) keep the TAI broadcast by the RN contained in the TAI list of UE and 2) the UE’s serving MME is always informed of the update paging routing to the RN. 
In alternative1, the RN can be directly configured with a list of MME nodes of the pool at deployment and RN has to setup and maintain one S1 interface relation to each MME in the respective MME pool [1]. When the RN moves with the high speed train, the RN keeps the S1 interfaces with the original MMEs. Since the MME pool configured for the RN does not change, the UE’s serving MME selected by the RN does not change either. Due to this reason, by keeping the TAI broadcast by the RN unchanged during the movement of RN, the first requirement can be easily satisfied. 
On the other hand, since the RN directly maintains the S1 interface with the MME serving UE, the TAI information broadcasted by the RN is maintained directly on the UE’s serving MME, the paging message when necessary could be correctly routed to the RN and subsequently broadcast to UE served by the RN.
Observation 1: Based on Alternative1, the UE TAU could be totally reduced by keeping the TAI broadcast by the RN unchanged during the movement of RN.  
Alternative2
The UE TAU problem is more complicated in alternative2. In alternative 2, S1-AP proxy mechanism is utilized. The RN maintains only one S1 interface (to the DeNB), while the DeNB maintains one S1 interface to each MME in the respective MME pool. The RN is regarded as connected with the same set of MMEs as the serving DeNB. Due to the proxy nature of DeNB, the paging message should be delivered from UE’s serving MME to the DeNB first. Suppose that the TAI broadcast by the RN is not aligned with the serving DeNB, the DeNB should notify all the connected MME about the TAI broadcast by the newly arrived RN so that the paging message could be correctly delivered by the UE’s serving MME to the UE through the DeNB and RN.
On the other hand, since both the RN and the UEs served by the RN may relocate the MME and/or S-GW, more configuration constraints may be required to keep the TAI broadcast by the RN contained in the TAI list of UE, for example, configure all the DeNB along the RN trace with overlap MME pools, etc. 
Observation 2: Based on Alternative2, the UE TAU could be reduced through much more configuration constraints. 
In a sum, the architecture comparison between alternative1 and alternative2 is listed in table 1. 
Table 1 The comparison between alternative 1 and alternative 2
	Metric
	Alternative1
	Alternative2

	UE TAU
	Could be reduced easily
	Could be reduced with more configuration constraints.


4   Conclusion
In this contribution, we discuss the TAU use cases for RN and UE and analyze the system requirements to support these use cases. Then based on the fixed relay architecture alternative 1 and 2, we give the comparison of these architectures to support the system requirement and the impact to the specification. The following observations are given.
Observation 1: Based on Alternative1, the UE TAU could be totally reduced by keeping the TAI broadcast by the RN unchanged during the movement of RN.  
Observation 2: Based on Alternative2, the UE TAU could be reduced through much more configuration constraints. 
Finally, it is recommended to consider the following proposals.
Proposal1: The aforementioned observations should be captured in the TR for the mobile relay architecture selection. 
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