3GPP TSG RAN WG3 #77bis
R3-122105
Lecce, Italy, 8th - 12th  Oct, 2012
Agenda item:
16.1
Title: 
Enhancement of E-RNTI Allocation
Source: 
Huawei
Document for:
Discussion and Approval
1. Introduction 
In the current specification, the Node B allocates E-RNTI used for Common E-DCH to the RNC through PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE procedure. Then both Node B and RNC can keep and distribute E-RNRI to the UEs. 

However, the RNC may miss the E-RNTI allocation response from Node B due to some reason (e.g. internal/external transport layer congestion). And there is no way to check the E-RNTI usage situation between the Node B and RNC. Thus it may cause a waste of E-RNTIs, and reduce the availability.
In this paper, we will analyze the limitation of existing E-RNTI allocation procedure and provide the possible solutions. 
2. Discussion 
2.1. Background

According to TS25.433, it can be seen that a list of E-RNTI is allocated from Node B to RNC through the PHYSICAL SHARED CHANNEL RECONFIGURATION procedure.
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However, this E-RNTI allocation procedure generates the risk that the RNC can not receive the message properly due to the following reasons: 
· RNC may miss the E-RNTI allocation response message from Node B due to Iub interface congestion. 
· The allocation message may be interpreted incorrectly due to RNC’s internal error.
No matter whether RNC can successfully receive the E-RNTIs allocation response or not, it will not respond to Node B anymore. However, Node B still takes for granted that RNC has obtained the allocated E-RNTIs and will not assign these E-RNTIs to the UEs. At the same time, RNC can not use these missing E-RNTIs to the UEs as well. As lack of E-RNTI audit procedure between Node B and RNC, these E-RNTIs will never be used and it causes the waste on the resources.
Observation: It is observed that there is the necessity of introducing audit function for the resource allocation procedure.
2.2. Potential Proposals
 In order to solve the above problem, the following methods could be taken into consideration.
The RNC can provide a reference, e.g. E-RNTI index, whose value is N with the request of E-RNTI every time within the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message. Then, the Node B sends the receiving E-RNTI index N with the allocated E-RNTI list to the RNC within the corresponding PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE message. 
If RNC can receive the response correctly, it will send an increased E-RNTI index N+1 to Node B within the next E-RNTI allocation request message as showed in the figure below (left). Otherwise, RNC still take the last E-RNTI index N. Accordingly the Node B can consider that the last allocated E-RNTI with index N is lost and still be available to be assigned as showed in the figure below (right). 
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Figure 1: PHYSICAL SHARED CHANNEL RECONFIGURATION, normal case (left), failure case (right)
Consequently, it can be realized that the allocation and audit of E-RNTI between RNC and Node B by reusing the existing PHYSICAL SHARED CHANNEL RECONFIGURATION procedure. 

Solution 1: Reuse the PHYSICAL SHARED CHANNEL RECONFIGURATION procedure and introduce a new E-RNTI Index IE.
Another similar method is to introduce the last allocated E-RNTI into the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message to inform Node B of the correct reception of E-RNTI.
Solution 1a: Introduce a new E-RNTI List IE into the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message.
A new response message, which could be e.g., PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE CONFIRM message, is sent from RNC to Node B upon successful/unsuccessful operation of E-RNTI allocation. 
Solution 2: Introduce a new confirm procedure to the PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE message.
Solution 1a will cause some waste on the Iub interface resource. Solution 2 will bring a new message and have more impacts on the existing specification. Hereby, it is preferable to suggest that RAN3 considers Solution 1 as the feasible way.
Proposal: It is proposed to adopt Solution 1 by reusing the procedure and introduce an E-RNTI Index IE.
3.  Conclusion

In this contribution, we made a general analysis on the limits of the current E-RNTI allocation procedure and present potential solutions, RAN3 is kindly asked to discuss and consider our proposals:
Observation: It is observed that there is necessity of introducing audit function for the resource allocation procedure.
Proposal: It is proposed to adopt Solution 1 by reusing the PHYSICAL SHARED CHANNEL RECONFIGURATION procedure and introduce an E-RNTI Index IE.
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