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1 Introduction

Compared with E-RACH, R99 PRACH has benefits of resource utilization in transmitting small packets. In RAN2#75 meeting, solutions of fallback to R99 were discussed and the following open questions need further discussion:
-
How to decide whether to fallback to R99? 




-
NW controlled




-
Buffer size (signalled by NW)




-
Channel based (signalled by NW)




-
UE-ID based




-
Those proposals are not mutually exclusive


-
Possibility for the NW to disable the feature from NW side


-
How to reconfigure between common e-dch and R99?
In this contribution, we will give analysis of how to decide whether to fallback to R99 and possibility for the NW to disable the feature from NW side.
2 Discussion
2.1 Network controlled
Signature partition is needed to indicate to the Node B whether the UE is fallback to R99 capable or not. After receiving the reserved signature for supporting fallback to R99, the Node B will make the decision on whether to fallback to R99 according to the load of R99-RACH and common E-DCH. The fallback indicator may be carried in AICH. According to the indicator, the UE will select R99 PRACH for the following random access. 
The NW can disable the feature through not including the reserved signature for fallback to R99 in SIB.
Benefits

As the Node B can get real time resource utilisation information, this will alleviate resource contention and improve random access success probability. 
Network can control random access type selection explicitly.
Drawbacks

The Node B does not know the buffer size of UE. The Node B may indicate UE to use R99 PRACH when UE has large data packets for transmission. This will lead to extra time delay and unnecessary R99 PRACH resource occupation.

For large data packets, more than one R99-RACH random access will be performed as the limitation of RACH capacity. During the packets transmission, load between R99-RACH and common E-DCH may change, which may cause the access type shift; this will lead to data packets lost when the layer2 inconsistence between UE and network exists.
2.2 Buffer size (signaled by NW)
The RNC will send the buffer size threshold to UE for random access selection. If the buffer size of common E-DCH capable UE is lower than the threshold, the UE will perform R99-RACH access. Otherwise, the UE will select common E-DCH for uplink data transmission.
The NW can disable this feature without configuring the buffer size threshold.
Benefits
The UE can select random access type according to buffer size to avoid large packets transmission on R99 PRACH.
UE can select random access type before data transmission and no layer2 inconsistence issue. 
This can alleviate common E-DCH resource load to some extent.
Network can control random access type selection explicitly.
Drawbacks

This may lead to R99 PRACH resource congestion and impact non-common E-DCH capable UE performance if R99 PRACH load is also quite high.
2.3 Channel based (signaled by NW)
The channel types include CCCH/DCCH/DTCH, the Network can control which type of channel will to be transmitted on R99 PRACH or common E-DCH. In general, CCCH will carry short RRC signalling such as RRC Connection Request/Cell Update, these signalling can be transmitted in one R99 PRACH access.

The NW can disable this feature without configuring the channel type indicator.

Benefits

UE can select random access type before data transmission and no layer2 inconsistence issue.
This can alleviate common E-DCH resource load to some extent.

Network can control random access type selection explicitly.

Drawbacks
This may lead to R99 PRACH resource congestion and impact non-common E-DCH capable UE performance if R99 PRACH load is also quite high.

2.4 UE-ID based
UE-ID based solution was described in detail in [1]. In this solution, RNC will decide whether to fallback through assigning different U-RNTI by dedicated signalling.

The RNC can disable this feature without assigning the UE identity according to the criteria in [1]. 

Benefits

This can alleviate common E-DCH resource load to some extent.

Network can control random access type selection explicitly.
Drawbacks

U-RNTI assignment mechanism will be impacted by taking random access type selection into account. There might be some drawbacks, for example, after cell reselection from one cell to another cell, the U-RNTI does not need to be re-assigned if RNC is not changed. And, the difference of resource load between source cell and target cell may lead to unnecessary U-RNTI re-assigned procedure.
Another point is, RNC can not obtain real time load info of each random access type for assigning suitable U-RNTI, if U-RNTI type should change with the change of resource load, this will introduce additional RRC signalling. The R99 UE performance may be impacted when R99 PRACH load is high.
RNC may not be able to decide to select which random access type reasonably to avoid large packets transmission in R99 PRACH.
3 Solution of fallback to R99 
According to the analysis above, it can be seen that none of the solutions can support fallback to R99 completely, especially the UE-ID based solution, it has much impact to network and implementation, and the same aim could be achieved through adjusting the threshold in buffer size based solution in chapter 2.2. 

To ensure R99 UE performance and improve common E-DCH transmission efficiency, both UE buffer size and resource load info should be taken into account for a reasonable fallback decision. 
If fallback to R99 PRACH is enabled, the RNC can signal the buffer size threshold in SIB for UE to make fallback decision. Generally, CCCH message will be send through R99 PRACH according to threshold. If UE selects common E-DCH resource, the Node B can order the UE to fallback at next random access attempt through AICH or E-AI if common E-DCH resource load is high. To identify a fallback to R99 capable UE, signature partition is necessary in this solution. 

The NW will not include the configuration info of fallback to R99 PRACH in SIB when the NW wants to disable this feature.

So it is proposed that:

Proposal: Fallback to R99 should consider the combination of UE selected solution and NW controlled solution.
4 Conclusion

In this contribution, we give analysis of how to decide whether to fallback to R99 and possibility for the NW to disable the feature from NW side. To make a suitable fallback decision, it is proposed that:
Proposal: Fallback to R99 should consider the combination of UE selected solution and NW controlled solution.
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