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1 Introduction

In last RAN2 meeting, fallback to R99 sub-feature was discussed, however, no conclusion has been drawn so far. In this contribution, we try to provide a compromised solution and some analysis based on it. 
2 Solution of fallback to R99 
As discussed in previous meeting before, several approaches can be used to decide to fallback, which may include:

· Buffer size

· Channel based

· UE-ID based

· NodeB indicated

It is believed NodeB is the node who clearly knows the radio resources utilization, so it is better for NodeB to decide whether UE with common E-DCH capability can be fallbacked to R99 PRACH or not. Normally, UE with common E-DCH capability is able to transmit more data in one packet compared to a legacy UE, so it would bring more complexity to UE if it has much data to transmit but fallbacked to R99 by NodeB decision. Hence UE may need to use R99 PRACH and E-RACH alternately in an efficient way which could be decided together by UE and the NodeB. 

As discussed, it should be beneficial if both common E-DCH resources congestion and transmission efficiency could be taken into account when deciding on the fallback.  The detailed solution is illustrated as below, in figure 1:
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Figure 1. Procedure of combined decision of fallback to R99

Step 0: RNC configures a buffer size threshold via system information
Step 1: if the UL buffer size in the UE is equal or larger than the RRC configured threshold, UE will choose the signature from the group denoting UE support R99 fallback, otherwise, it will choose the signature from the group denoting UE do not support R99 fallback
Step 2: NodeB receives corresponding signature to identify whether UE supports R99 fallback or not to decide whether to assign common resources, indicate fallback to R99 PRACH or reject the access.

We believe it is worthwhile for common E-DCH capable UE with relative large number of data to transmit with common E-DCH resource in order to avoid transmission inefficiency.

In summary, it is believed that fallback to R99 should consider both UE uplink buffer size and common E-DCH/R99 PRACH resources utilization. 
Proposal 1: R99 fallback should be only performed for UE whose UL buffer does not exceed a configured threshold.

Proposal 1a: if R99 fallback is performed, NodeB should indicate it to UE through AICH.

In previous meeting, a problem on UE L2 impact was discussed [3], about possible complexity when the UE has to reconfigure its MAC operation from MAC-i/is to MAC-c and its RLC operation from flexible to fixed. Considering this impact, a more simplified solution can be taken into account as an alternative to Proposal 1, as described below.

RRC would configure a traffic volume threshold; if the UE UL data volume is smaller than the threshold, the UE will access through R99 PRACH, otherwise the UE will use enhanced RACH to access and never fallback to R99. With this solution there will be no need to change UE L2 operation. Besides, RRC could adjust the configured threshold according to resource utilization in a not-frequent manner. It is believed this solution can also optimize the E-RACH/RACH resource efficiency to some extent, while keeping limited UE and UTRAN impact. This is illustrated as below.
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Figure 2. Procedure of simplified fallback to R99
Proposal 2: if any UE L2 impact must be avoided, it is proposed to adopt UE’s decision on the UL channel based on a RRC configured buffer size.
Furthermore, since fallback to R99 may lead to re-encoding RLC PDUs in case part of the data has been transmitted, it would be hard for the UE to choose the proper SN for the new RLC PDU format, without causing an ambiguity for the UTRAN when re-ordering PDUs, if RLC status report is not fully received by UE. As a result, it is also proposed that the UE can only perform the initial UL channel selection and possible fallback to R99 at the first time when UL data arrive at the UE, i.e. changes should be avoided in the middle of continuous UL data transmission.
Proposal 3: the UE can only perform the initial UL channel selection and possible fallback to R99 at the first time when UL data arrive at the UE, and keep using the type of channel chosen for the duration of the whole data transmission. 
3 Conclusion

In this contribution, we provide some analysis and solutions that consider both UE uplink buffer size and E-RACH/R99 PRACH resources utilization. It is proposed RAN2 to discuss and agree the proposed solutions, where proposals 1 and 2 are alternatives, while proposal 3 can be discussed independently.

Proposal 1: R99 fallback should be only performed for UE whose UL buffer does not exceed a configured threshold.

Proposal 1a: if R99 fallback is performed, NodeB should indicate it to UE through AICH.
Proposal 2: if any UE L2 impact must be avoided, it is proposed to adopt UE’s decision on the UL channel based on a RRC configured buffer size.

Proposal 3: the UE can only perform the initial UL channel selection and possible fallback to R99 at the first time when UL data arrive at the UE, and keep using the type of channel chosen for the duration of the whole data transmission. 
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