
3GPP TSG RAN WG3 Meeting #72
R3-111221
Barcelona, Spain, May 9th-13th, 2011
Source:
CATT 
Title:
Necessity of Un Radio Resource Usage Measurement
Agenda Item:
11.3.1
Document for:
Discussion and Decision
1. Introduction
In this paper, we provide our analysis on the necessity of introducing Un radio resource usage measurements. 
2. Discussion
2.1. Use case 1: Admission Control
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Figure 1 Multiple RNs and macro-UEs in one donor cell
The main purpose of admission control is to make sure that enough resources are available at the serving cell (for initial access) or the target cell (for handover). In Rel-8, an eNB can permit a UE to access when its Uu radio resource is enough. However, this is not sufficient for a RN to admit a UE. 
As illustrated in Figure1, for RN1, the Uu link has enough resource to admit the UE1, but the resource in Un link does not. If the UE1 is permitted to access to RN1, it may be dropped shortly after access for lack of Un link resource. To avoid this situation, RN needs to consider not only the resource conditions at the RN cell, but also the available resources at the Un link.
One may argue that RN is deployed for coverage extension in Rel-10, therefore overload situation of RN’s Un resource may not be worth more consideration. In our view, the donor cell may serve several RNs and macro-UEs simultaneously, hence it’s very likely that the radio resources in Un link becomes the bottleneck even there is low radio resource usage in Uu interface of RN.
Take the above into account, we have the following proposal:

Proposal 1: When performing admission control, RN needs to consider the radio resource usages of both the Uu and Un links.

2.2. Use case 2: Load Balancing
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Figure 2 Load balancing (eNB scenario)
Uu radio resource usage measurements are also used for load balancing purpose. In Figure2, eNB2 is the neighbor to eNB1. Resource status reporting procedure is used to exchange per cell’s Uu radio resource usage measurements between eNB1 and eNB2 via X2 interface [1]. The eNB2, whose load is heavy, tries to handover some UEs to the eNB1’s cell which has enough unused radio resource.
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 Figure 3 Load balancing (RN scenario)

In RN scenario, things are different. As illustrated in Figure 3, if the handover target cell is a RN cell(e.g. RN1 cell), eNB2 can decide to offload UEs to RN1 only after it makes sure that both the RN1’s Uu and Un links have enough radio resource. Otherwise, the UE, handed over from eNB2, may be dropped shortly after getting access to RN1 for insufficient Un link resource. 

To prevent dropping UEs for lack of Un link resource during load balancing procedure, we propose:
Proposal 2: Load information sent from RN to its neighbor eNB may also consider the RN’s Un radio resource usage.
At RAN2#73bis meeting, some L2 measurements related to Un radio resource usage were discussed, and it was agreed that DeNB could perform PRB usage measurements separately for all traffic (including transmissions to/from RNs and UEs directly connected to the eNB) and for RN traffic [2]. However, the new defined Un related PRB usage measurement is a per donor cell measurement. In another word, the new defined L2 measurement is not able to reflect the Un resource usage of all the RNs(or per RN) connected in the donor cell, then no help to RN’s admission control and load balancing of neighbor eNBs. 
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Figure 4 Multiple RNs in one donor cell
Let’s take admission control as an example. In Figure4, RN1’s Un link is bottleneck link and RN2’s Un link is not. The average Un resource usage of RN1 and RN2 is not high. If RN1 performs admission control according to the Un radio resource usage measurement from DeNB, it may think there are enough Un resource available for it and admit the coming UE. 
To avoid the above situation, per RN Un radio resource usage information needs to be considered for admission control and load balancing by RN. To reflect the per RN Un radio resource usage, some efforts may need on L2 measurements [3], such as define new measurements or modify existing measurements. Therefore, we suggest: 
Proposal 3: It is kindly requested to send RAN2 an LS and ask them to reflect the per RN Un radio resource usage in L2 measurements.
3. Conclusion

According to the presentation in section 2, it is suggested:

Proposal 1: When performing admission control, RN needs to consider the radio resource usages of both the Uu and Un links.

Proposal 2: Load information sent from RN to its neighbor eNB may also consider the RN’s Un radio resource usage.
Proposal 3：It is kindly requested to send RAN2 an LS and ask them to reflect the per RN Un radio resource usage in L2 measurements.
If proposal 3 is agreed by RAN3, we would like to draft the corresponding LS to RAN2.
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