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1          Introduction

In the previous meeting discussions on the PRACH fallback feature for enhanced CELL_FACH, the PRACH fallback schemes can be network controlled and/or UE autonomous fallback.  Notably, the following schemes were identified in the previous RAN2#75 meeting:

· Network Controlled scheme: Network (i.e. the NB) decides on the transport channel (RACH or E-DCH) for every UE access [1]
· Buffer Size scheme: UE fallback based on a network configured buffer size threshold.  The threshold can be broadcasted [2]
· Channel Type scheme: UE fallback based on a network configured logical channel type (e.g. CCCH) [3]
· UE ID scheme: UE decides to use RACH or E-DCH based on its ID [4]
The main benefit of PRACH fallback is to provide the network an additional dimension to handle the congestion.  This contribution discusses the schemes above and evaluate whether the benefit of PRACH fallback is efficiently met.
2         Discussion
The Buffer Size and Channel Type schemes rely on UE autonomous PRACH fallback.  In [1], it is highlighted that UE autonomous PRACH fallback diminishes the benefit of this feature to handle congestion.  This is because:

1. The UE is unaware of the cell load and UE autonomously fallback to PRACH may cause (further) congestion to UEs (e.g. legacy UE) that are using PRACH for uplink access.  This approach may also cause unnecessary access failure.  An example given in [1] is where 10 UEs attempting to perform Cell Update.  In the Buffer Size and Channel Type (where UE uses RACH to send CCCH) schemes, all these 10 UEs will use RACH for the Cell Update.  However, if the cell has only 5 RACH and 5 E-DCH resources, these UE autonomous schemes will lead to 5 access failure.
2. The link efficiency of RACH is poorer than that of E-DCH [5].  UE autonomous fallback approach will always use the less efficient method to access the network.  It should be noted that poor link efficiency leads to additional power and/or retransmission in using the resource.  This will add to the network congestion (including interference). 
Proposal 1: UE supporting RACH fallback feature shall not autonomously select RACH

In the UE ID scheme, the UE access the network based on its H-RNTI.  An example is to assign certain H-RNTI for UE performing delay tolerant application and these UE would use RACH.  The network changes the UE H-RNTI to switch the UE’s uplink transport channel.  Although this scheme allows for network control, changes to the H-RNTI are performed at the RRC level which is usually slow.  Also the cell loading information is known at the NB rather than the RNC and this scheme cannot react efficiently to changes in load.  This scheme may also cause frequent RRC signalling, especially when the UE changes its type of application.  Hence the main benefit of PRACH fallback to relief congestion cannot be effectively managed in this scheme.
Proposal 2: Do not use UE ID scheme for PRACH fallback feature
In the Network Controlled scheme, the NB decides on the transport channel type for every UE access.  Analyses in [6] show that the gains in using PRACH fallback are highly dependent upon the cell load.  Since the NB manages the scheduler, it is therefore aware of the cell loading and is in the best position to manage the PRACH fallback.  The Network Controlled scheme where the NB makes the PRACH fallback decision, clearly meets the main objective of the PRACH fallback feature in handling congestion.
Proposal 3: The NB decides on the type of uplink transport channel (RACH or E-DCH) for every UE access in CELL_FACH
The benefits of PRACH fallback is only effective if the changes to the uplink transport channel are performed at the NB.  The uplink transport channel type indication can be signalled via AICH/EAI and an example of such a signalling is given in [7] where the AICH/EAI rules are extended to indicate the type of channel (e.g. RACH or E-DCH) and the E-DCH TTI.
Proposal 4: Extend the AICH/EAI rules to indicate PRACH fallback
In [6], it was highlighted that RACH and E-DCH transmission have different operation at the MAC layer resulting in different RLC packet format.  An example is the flexible RLC PDU that is support in E-DCH (MAC-i/is) but not in RACH.  If the E-DCH transmission is terminated whilst there are still MAC packets (in E-DCH format) in the UE, a fallback to RACH would require re-encoding of these packets at the RLC layer.  Possible ways to handle residual (E-DCH) packets are:
1) UE performs a parallel encoding for RACH whilst using E-DCH.  This will add complexity to the UE but allows for quick transition to RACH fallback.    
2) UE flushes out the residual packets and re-encode these packets when a PRACH fallback occurs.  This will introduce some delay between receiving the AICH/EAI and transmitting the message part.
The above suggestions are dependent upon UE implementation.  However, if a delay is required in falling back (e.g. option 2 above) then the network need to expect this delay and should be specified.  Since re-encoding of residual packets is only required when the transport channel changes from E-DCH to RACH, it is perhaps beneficial that the UE inform the network its preferred transport channel.  The UE can indicate that it is ready to use RACH during its access (i.e. no residual packets encoded for E-DCH transmission).  This will require some preamble signatures to be reserved for such an indication.  

Proposal 5: Discuss the expected delay required at the UE to flush residual packets encoded for E-DCH transmission when a PRACH fallback occurs

Proposal 6: Discuss the need for UE to indicate its preferred uplink transport channel type

3
Conclusion
This contribution discusses the different PRACH fallback schemes taking into account that the main benefit of this feature is to improve congestion management.  The issue of residual packets encoded for E-DCH transmission in the UE is also discussed.  The followings are therefore proposed:
Proposal 1: UE supporting RACH fallback feature shall not autonomously select RACH
Proposal 2: Do not use UE ID scheme for PRACH fallback feature
Proposal 3: The NB decides on the type of uplink transport channel (RACH or E-DCH) for every UE access in CELL_FACH

Proposal 4: Extend the AICH/EAI rules to indicate PRACH fallback
Proposal 5: Discuss the expected delay required at the UE to flush residual packets encoded for E-DCH transmission when a PRACH fallback occurs

Proposal 6: Discuss the need for UE to indicate its preferred uplink transport channel type
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