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Discussion and Decision
1 Introduction

In the last meeting, contribution [1] has been discussed and one question is pointed out that if TA-based routing is appropriate for RN, in order to address the Handover Request Routing problem in S1-based handover procedure. In this contribution we analyze the TA-based routing scheme adopted in the current Rel-9 specification [2] for HeNB and discuss the feasibility of applying TA-based Routing to RN.
2 Discussion

The TA-based routing has been adopted for HeNB scenario [2, 3]. As stated in [2], a function “routing of handover messages towards HeNB GWs based on the TAI contained in the handover message” is applied to MME. When we study the TA-based routing scheme in detail, we find some restrictions of the scheme which could be ignored in HeNB scenario but could not be neglected in the relay scenario. Our consideration is given as follows.
2.1   TA-based Routing for HeNB
An overall of TA-based routing scheme with the purpose of solving the S1-based handover request routing problem can be found in [4]. Two restrictions of TAI allocation exist among HeNB GWs and HeNBs when applying TA-based routing. First, a TAI should not be shared by more than one HeNB GW. Second, a HeNB GW and all the HeNBs served by it share the same TAI. 
Here is the basic scheme of TA-based routing. When the UE’s MME receives a Handover Required message from the source eNB, it shall read Target ID IE in the message and obtain Target HeNB’s eNB ID and TAI. However, since the size of HeNB’s eNB ID is 28bits, which is different from that of eNB’s eNB ID (20bits), the MME determines that the target is a HeNB hidden behind a HeNB GW supporting the TAI in the message. Then the MME routes a Handover Request message containing Target HeNB’s eNB ID to the HeNB GW. After receiving the Handover Request message, the HeNB GW forwards the message to the target HeNB based on Target HeNB’s eNB ID in the message.
2.2   Particularity of RN Scenario When Considering TA-based Routing
When applying TA-based Routing, the entity “HeNB” can be replaced by “RN” and the entity “HeNB GW” can be replaced by “DeNB”. For the purpose of analyzing the feasibility of applying TA-based routing to RN, we consider the particularity of RN scenario through comparing RN with HeNB and comparing DeNB with HeNB GW. The comparison of RN and HeNB is shown in Table 1. The comparison of DeNB and HeNB GW is shown in Table 2.
Table 1 Comparison of RN and HeNB 
	
	RN
	HeNB

	No. of serving cell(s)
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	1

	No. of supporting TAI(s)
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	1


Table 2 Comparison of DeNB and HeNB GW 
	
	DeNB
	HeNB GW

	No. of serving cell(s)
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	0

	No. of supporting TAI(s)
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	1

	TAI relationship with other entities
	May be the same as other DeNBs
	Different from other HeNB GWs

	
	May be different from the RN(s) served by it
	The same as the HeNB(s) served by it


From Table 1 and Table 2 we can find that the RN scenario is different from the HeNB scenario from the viewpoint of cell and TAI, which motivates us to study the feasibility of applying the scheme to the RN scenario.
2.3   Problem if Applying TA-based Routing to RN

In order to apply TA-based Routing to RN scenario, DeNBs and RNs need to obey the restrictions of TAI allocation. Consider the following relay deployment scenario (see Figure 1). DeNB1 has 3 cells, serving RN1a, RN1b and RN1c respectively. DeNB2 has 3 cells, serving RN2a, RN2b and RN2c respectively. DeNB3 has 3 cells, serving RN3a, RN3b and RN3c respectively. RNs served by the same DeNB share only one TAI, which is distinct from RNs served by other DeNBs. Meanwhile, DeNB’s own cells need not to obey the restrictions of TAI allocation. An example of TAIs supported by DeNBs and RNs is shown in Table 3. Suppose neighbour relationships exist among RN1c, RN2b and RN3a. Then, when UEs travel across cells of RN1c, RN2b and RN3a, they may update the TAI information frequently. For example, when a UE travels in the track “RN1c-RN2b-RN3a”, it may update its TAI from TAI1 to TAI2 and then to TAI3. If the travelling track of UE is “RN1c-RN2b-RN1c”, it may update its TAI from TAI1 to TAI2 and return to TAI1. We can see the frequent TAI update of the UE, which we are unwilling to see. 
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Figure1 Relay Deployment Scenario
Table 3

	
	Supported TAIs
	
	
	Supported TAIs
	
	
	Supported TAIs

	DeNB1
	TAI4, 5
	
	DeNB2
	TAI2, 6
	
	DeNB3
	TAI4

	RN1a
	TAI1
	
	RN2a
	TAI2
	
	RN3a
	TAI3

	RN1b
	TAI1
	
	RN2b
	TAI2
	
	RN3b
	TAI3

	RN1c
	TAI1
	
	RN2c
	TAI2
	
	RN3c
	TAI3


At last, we will show what happens if applying TA-based Routing with no TAI restriction in RN scenario. Suppose RN1c and RN2b both support TAI1. When UE’s MME receives a Handover Required message which contains TAI1 and RN1c’s eNB ID, it could not determine which DeNB serves RN1c and thus could not determine which DeNB it shall send the Handover Request message to. Thus, without TAI restriction, TA-based routing scheme may not work well in RN scenario.
Therefore, the TAI-based Routing scheme for HeNB is not feasible in relay scenario.
Proposal 1: New schemes other than TAI-based Routing may be needed in order to solve the S1-based Handover request routing problem in relay scenario.
3 Conclusion
The feasibility of applying TA-based Routing to RN is analyzed in this contribution, and one proposal is given as the conclusion of the analysis as following:
Proposal 1: New schemes other than TAI-based Routing may be needed in order to solve the S1-based Handover request routing problem in relay scenario.
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