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Discussion/Decision
1. Introduction
This contribution discusses reseting RLC UM state variables for eMBMS. 
When an UE on eMBMS service is established or re-established, the transmitting UM RLC entity in the side of eNB will not reset its state variable VT(US) because eMBMS is a point-to-multipoint service. Then, the receiving UM RLC entity in UE side would consider newly arrived PDUs as duplicate and then discard them. Release 7 has already included the solution, which is to set its state variables depending on the value of the SN of the first PDU received from its peer entity after RLC establishment or re-establishment [1].
Another solution is that the reordering window is removed [2]. However, it is significant to reuse the release 7 solution.
2. Discussion 
2.1 Reseting RLC UM state variables for RLC establishment and re-establishement
An UE powers on or enters eMBMS service area. In order for the UE to receive eMBMS service, the UE will requests RLC establishment or re-establishement procedure.
For no eMBMS, RLC entities will initialize or reset their state variables with initial values [3]. The transmitting UM RLC entity sets VT(US) to zero, and receiving UM RLC entity sets VR(UR) and VR(UH) to zero as well. Since VR(UH) = 0, the reordering window is defined as UM_Window_Size  ≤ SN < 0. 
The eMBMS service is broadcasted for multiple UEs. Although an UE requests RLC establishment or re-establishement procedure, the transmitting UM RLC entity in the side of eNB will not reset its state variable VT(US). Therefore, for initialization stage, if the UE sets VR(UR) and VR(UH) to zero by the conventional definition, several PDUs would be lost as shown in Fig. 1. The receiving UM RLC entity in UE side needs to reset the values of VR(UR) and VR(UH) such that the peer entities can be interworked. 
Fig. 2 shows the proposed intialization proccess for VR(UR), VR(UH) and reordering window. As the initial values of VR(UR) and VR(UH), the receiving entity shall set to the value of the SN of the first PDU received. By the new definition, we can avoid discarding new PDUs during the initialization stage. This solution has originated from clause 11.2.3.2 ‘Out of sequence SDU delivery’ in [1]. In Fig. 2, an UE powers on and then the UE is on the establishement procedure. The transmitting UM RLC entity delivers the PDU with SN=18 to lower layer and then VT(US) is increased by one. If the PDU with SN=18 is the first PDU received after the receiving UM RLC entity in UE is established or re-established, the receiving entity shall set VR(UR) and VR(UH) to the value of the SN of the first PDU received, i.e. 18. At once, VR(UR) and VR(UH) will be updated up to 19. The new definition of intial value of state variables does not give any impact to the original UM RLC procedure. For no eMBMS, the transmitting UM RLC entity will reset VT(US) to zero, VR(UR) and VR(UH) will also have zero according to new definition. This result is the same in the previous definition. 
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Fig. 1 PDU discard for initialization stage.
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Fig. 2 Initialization/reset of state variables proposed for eMBMS.
2.2 Another approach
In order to avoid considering new PDUs as duplicates in the radio link recovery as shown in Fig. 3 (a), [2] proposed that the reordering window is removed. By using the proposal, we can not only solve the problem introduced in [2] but also the problem mentioned as 2.1. However since a solution has been already adopted in Release 7, it seems that reusing the existing solution is rather easier than applying new solution. 
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Fig. 3 Undesired PDU discard
It is expected that the problematic case in Fig. 3 (a) is not serious. Firstly, the problematic case is not a matter of frequent occurrence as compared to RLC establishment and re-establishment. And, as the UE receives the PDU with SN=VR(UH), discarding new PDUs ends naturally as shown in Fig. 3 (b). If there is no serious problem, no modification on UM RLC is recommended.
3. Conclusion
To support eMBMS, UM RLC procedure needs minor change. We suppose:
– For RLC establishment and re-establishment, the receiving entity sets the initial value of VR(UR) and VR(UH) to the value of the SN of the first PDU received.
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5. Text Proposal for [3]
Each transmitting UM RLC entity shall maintain the following state variables:

a) VT(US)

This state variable holds the value of the SN to be assigned for the next newly generated UMD PDU. It is initially set to 0, and is updated whenever the UM RLC entity delivers an UMD PDU with SN = VT(US).

Each receiving UM RLC entity shall maintain the following state variables:

a) VR(UR) – UM receive state variable

This state variable holds the value of the SN of the earliest UMD PDU that is still considered for reordering. It is initially set to the value of the SN of the first PDU received.

b) VR(UX) – UM t-Reordering state variable

This state variable holds the value of the SN following the SN of the UMD PDU which triggered t-Reordering.

c) VR(UH) – UM highest received state variable

This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs, and it serves as the higher edge of the reordering window. It is initially set to the value of the SN of the first PDU received.
1

