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1
Introduction
In this paper we aim to confirm the way forward which was agreed in RAN2#77bis and discuss some of the open points which have not yet been addressed or may need some further consideration (in red). 
Way forward:
a) CCCH and DCCH may be fallback by the network. DTCH cannot be fallback

b) Approach 1 (see below) is to be considered as way forward

c) Other solutions are not excluded if justified by sufficient merits
d) If Approach 1 has technical issues they will need to be addressed. Approach 1 may be further enhanced.

Approach 1 is described as:

1) UE accesses requesting a common E-DCH resource

2) The network may fallback the UE with a specific E-AI index which is to be configured by the network

3) If the NW (i.e. E-AI) indicates fallback:


3.1) The UE fallbacks if the UE is accessing to transmit CCCH or DCCH


3.2) The UE back-off if the UE is accessing to transmit DTCH

4) Fallback means that the UE accesses again with a PRACH R99 signature to transmit its CCCH/DCCH data.

2
Discussion
2) The network may fallback the UE with a specific E-AI index which is to be configured by the networkAs discussed in [1] we think it would be a good idea to allow not only system information broadcast of a specific E-AI to be reserved for indication of PRACH fallback, but it could be useful if the NW can reconfigure certain UEs with a different reserved index in order that this resource can be freed up to be assigned for 2ms TTI or 10ms TTI E-DCH resource for other UEs, to make full use of the available space. Hence we would first like to confirm

Proposal 1: The network signals a configuration parameter in system information to indicate which of the 32 resource index (or E-AI) are reserved to indicate PRACH fallback. This will always be used for CCCH access and fallback. 
In addition it should be possible

Proposal 2: The network may reconfigure this parameter using RRC reconfiguration message (DCCH) for an individual UE which overrides what is signalled in SIBs. This will be used for DCCH and DTCH access and fallback/backoff indication. 

3.1) The UE fallbacks if the UE is accessing to transmit CCCH or DCCHAlthough we entirely agree with this approach, this could be further enhanced if the service type is taken into account.
A UE accessing to establish a CS voice call will always need to be moved to CELL_DCH, since CS voice cannot operate in CELL_FACH. Hence, it may make sense when there is any common E-DCH resource shortage to fallback for CS establishment requests (since UE will anyway be moved to CELL_DCH in during the setup procedure) which would free more resources for PS data calls. Only the initial RRC Connection Request need to be sent on PRACH, then it’s expected that the NW will assign a dedicated resources (DCH or HS-DSCH) anyway. 

This fallback could be statically enabled/disabled in SIBs so UE accesses PRACH first for CS and on E-DCH for PS -  and/or could co-incide with E-AI indication (so SIB enables the feature but CS will only fallback when indicated by E-AI). Once the UE is using PRACH it should continue to use PRACH until reconfigured or released.
Proposal 3: CS RRC connection Request could fallback to PRACH while PS would not. 
In addition to CS calls, there are other service types which could potentially use PRACH without any degradation of service. For example a UE accessing with low access priority (delay tolerant) could use PRACH, or UEs accessing to send only a small amount of data could fallback on the initial RRC Connection Request and complete the procedure on PRACH, freeing the E-DCH resources for other services.

Proposal 4: Delay tolerant or small data transmission calls could fallback to PRACH while other PS services would not.
3.2) The UE back-off if the UE is accessing to transmit DTCHThe details of how the UE performs back-off has not been discussed. Specifically, a back-off time needs to be determined (i.e. the length of time the UE shall wait before attempting to re-transmit / perform another access).
There are various ways that this may be done. The most obvious approach would be that UE behaves exactly the same as NACK back off (i.e. when accessing for DTCH and UE receives the reserved E-AI for PRACH fallback, this is treated as a NACK), however this may be missing an opportunity to control the back off with more granularity especially in the situation that resources are congested for longer periods of time while the network is particularly loaded.
1) The backoff time for DTCH could be broadcast as a parameter in system information
The UE would read, for example in SIB7, a value which indicates the specific back off time to use (or a range of times which the UE should select a random time, similar to back off for NACK). This can be adjusted by the network depending on load.
2) The backoff time could be increased if the UE receives more than one E-AI indicating fallback

If the network E-DCH resources are congested, it may be likely the resources will remain congested for a period of time and so if the UE is indicated to fallback more than once in succession, it should back off for longer to allow NW more time to recover
3) If the reserved E-AI can be reassigned for individual UEs, then the resource index/E-AI value could correspond to a particular back off time, or range of back off times that he UE should randomly select from. 

This allows the NW to assign different UEs different back off times, allowing to spread subsequent access and allow quicker recovery from congestion. 

Proposal 5: Discuss and agree how the UE should determine the back-off time to apply when reserved E-AI value for PRACH fallback is received. 
3
Conclusion
In this paper we discussed some of the open items with the way forward agreed on R99 PRACH fallback and make the following proposals: 
Proposal 1: The network signals a configuration parameter in system information to indicate which of the 32 resource index (or E-AI) are reserved to indicate PRACH fallback. This will always be used for CCCH access and fallback. 
Proposal 2: The network may reconfigure this parameter using RRC reconfiguration message (DCCH) for an individual UE which overrides what is signalled in SIBs. This will be used for DCCH and DTCH access and fallback/backoff indication. 
Proposal 3: CS RRC connection Request could fallback to PRACH while PS would not. 

Proposal 4: Delay tolerant or small data transmission calls could fallback to PRACH while other PS services would not.
Proposal 5: Discuss and agree how the UE should determine the back-off time to apply when reserved E-AI value for PRACH fallback is received. 
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