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1 Introduction

In R10 Relay architecture, RN shares TAI with its serving DeNB. This mechanism has beneficial for routing purpose.

The principle may not be re-used for mobile relay because Mobile RN does not stay under one serving DeNB. When Mobile RN moves along with railway line, it goes through different tracking areas. Then an issue raises up that how to configure TAI for Mobile RN, i.e. does it changed or not.
This paper discusses and compares advantages and drawbacks of two options and tries to find out the appropriate solution.
2 Discussions
2.1 Overview
In R10, RN is looked as a cell under DeNB from EPC perspective, it is natural that RN sharing same TA with DeNB. Using same TAI and eNB ID with DeNB is benefit to route traffic towards RN.
Mobile RN supports more mobility function. There are two options of TAI configuration for Mobile RN, one is sharing same TAI with DeNB, and the other is configuring a TAI which is independent with DeNB.
Whether the options are suitable for mobile relay may also dependent on deployment of MME Pool. There are two cases for MME Pool deployment:

a) All of MMEs served for one high speed railway line are grouped into one MME Pool. That means all of DeNBs served for this line have S1 connection with each MME in the pool. 
The drawback of this case is that higher cost for deployment is required. Since long wire lines are used to connect every DeNB along the railway line with each MME in the pool.
b) The MME Pool is deployed as normal case, i.e. the area served by a MME Pool is limited for a leg of line. E.g. the MMEs served for the line and deployed within a same province can be grouped into one pool.

2.2 Sharing same TA with DeNB
In this option, Mobile RN shares same TAI with its serving DeNB. When Mobile RN moves into new DeNB, the TAI broadcasted by Mobile RN is changed to the one of TAIs which new DeNB supported. UE is able to experience TA’s change with running of train.
In Deployment Case a), the MME which UE registered on can allocate a TAI List which contains all of TAs covering the railway line to UE. UE’s moving between the TAs belonging to the TAI list will not trigger TAU procedure. It seems that the problem of large amount simultaneous TAU signalling from UEs served by Mobile RN would be resolved. However, one more issue should also be considered together. A large TAI List means a large paging area. Then MME should page UE in whole TAs of this railway line. For saving radio resource and increase efficiency, some optimizations can be considered to reduce paging area, e.g. estimating rough location of the train according to schedule.
Deployment Case b) has a problem on TAU signalling storm when the train crosses TA borders. But this case has a beneficial that it is easier for network to trail UE’s location. A smaller paging area will be expected and radio resource will be saved when paging occurred.
2.3 Use dependent TAI
In this case the TAI broadcasted by Mobile RN should not be changed when it’s moving on. The UEs served by Mobile RN do not need to perform TAU procedure since it would not experience TA change. When a Mobile RN moves to a new DeNB, the TA of Mobile RN joins into DeNB’s TAs by eNB Configuration Update procedure. From EPC’s perspective, one new TA is served by DeNB and corresponding TAI information stored in MME needs to be updated. It ensures to route traffic to Mobile RN correctly because the correlation between TA and DeNB has been updated in MME.
However, a problem which cannot be avoided is that eNB Configuration Update procedure will be triggered towards each MME in a MME Pool at every time when Mobile RN goes into new DeNB. It increases signalling load on network.

In Deployment Case a), no more action is required except that eNB Configuration Update procedure will be triggered frequently.

In Deployment Case b), one more issue should be discussed. If a UE needs to be paged, UE’s MME will route paging message to DeNB according to stored TA information which UE registered to. If UE’s MME in the same MME Pool with RN’s MME, Mobile RN’s TA is always updated to all of MMEs in the MME Pool. UE’s MME has knowledge about which the DeNB is serving the TA that UE stayed in. However, if more than one MME Pool is deployed for a railway line and UE’s MME does not in the same MME Pool with RN’s MME, the TA’s updating will not be known by UE’s MME and UE’s MME is difficult to page UE. Since without TA change, UE will not trigger procedure to reselect MME.
2.4 Summary
In summary, the pros and cons of two deployment cases with two TAI configuration ways shows in Table 1 below.

Table 1
	
	Deployment Case a)
	Deployment Case b)

	Sharing same TA with DeNB
	Pros: Avoiding high TAU signalling load.
     Save TAI resource
	Pros: Smaller paging area
     Save TAI resource

	
	Cons: High cost for deployment
     Large paging area (maybe optimized)
	Cons: TAU signalling storm when Mobile RN crosses TA border.

	Use dependent TAI
	Pros: Avoiding high TAU signalling load
     Smaller paging area
	Pros: Avoiding high TAU signalling load?

Smaller paging area

	
	Cons: High cost for deployment
     Need to reserve TAI resource
     Higher signalling load comes from frequent eNB Configuration Update procedure.
	Cons: Need to reserve TAI resource

How to update Mobile RN’s location to UE’s MME in the case of RN’s MME does not at same MME Pool with UE’s MME?


3 Conclusion

This paper discusses two ways to configure Mobile RN’s TAI on two deployment cases and compare the pros and cons of them. According to comparison, it shows that both pros and cons are obvious for each option. It is proposed that RAN3 to discuss the comparison and extract it into TR. The mechanism for TA configuration can be decided if possible.
Proposal 1: RAN3 is kindly suggested to discuss the analysis in this paper and extract the comparison in Table 1 into TR 36.416.
4 References

[1]
R3-120423
Offline discussion on mobile relay architecture options, CATT
[2]
R3-120140
Mobile relay based on Rel-10 and Alt-1, NSN
[3]
R3-120104
Key issues based on Alt1 relay, CATT
[4]
TR 36.416
PAGE  
3

