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1 Introduction
FE-FACH work item [1] was initiated during RAN2#73bis. The goal of the work item is to justify the complexity for several potential enhancements to existing mechanisms. One of the features considered is “Fallback to REL-99 PRACH”. Here, the idea is to allow an Enhanced-Uplink-in-Cell_FACH capable UE to use REL-99 RACH to access the system under certain scenarios. There are two use cases that have been put forth by the proponents of this sub-feature:-

· Allow a Enhanced-Uplink-in-Cell_FACH capable UE to fallback to REL-99 RACH in case the common E-DCH resources are occupied to alleviate the blocking on common E-DCH resources

· Small packets are more efficiently transmitted over REL-99 RACH compared to common E-DCH 
In a parallel contribution [5], we have discussed the merits of enabling Fallback to REL-99 PRACH based on the above two use cases put forth by the proponents of this sub-feature.

In this contribution, we discuss some of the complexity aspects related to the Fallback to REL-99 PRACH sub-feature. In section 2, we discuss the L2 (MAC/RLC) impact from Fallback to REL-99. In section 3, we highlight some general considerations to keep in mind when designing any mechanism to enable this sub-feature.
2 L2 (MAC/RLC) Impact of Fallback to REL-99
In REL-99 RACH operation, all logical channel types (CCCH/DCCH/DTCH) are linked to the RACH transport channel via the MAC-c entity in CELL_FACH state. Thus, the MAC-c entity performs MAC layer related functionality such as adding of UE id, ASC selection, TFC selection etc. On the other hand, the introduction of EUL in CELL_FACH feature in REL-8 mandated that the UEs always use the common E-DCH transport channel for uplink transmissions in CELL_FACH state (as long as the UE and the NW supported the feature). This meant that all logical channels types (CCCH/DCCH/DTCH) were linked to the (common) E-DCH transport channel via the MAC-i/is entity. As a result, all of the MAC layer related functionality such as adding of UE id, ASC selection, E-TFC selection etc. were performed by the MAC-i/is and MAC-c became (almost) a transparent entity.

The sub-feature of fallback to REL-99 changes these requirements quite a bit. Now, the MAC-c entity would be required to take on a dual role:-

· If the access is made on REL-99 resource in CELL_FACH, the MAC-c entity operates as in legacy REL-99 operation

· If the access in made on an EUL resource in CELL_FACH, the MAC-c entity operates as in REL-8 EUL in CELL_FACH feature (almost transparent mode)

One key functionality introduced by MAC-i/is is the ability to segment large RLC PDU’s into MAC segments which can be transmitted separately. The receiving MAC-i/is entity then reassembles the MAC segments into one RLC PDU before passing it up to the RLC entity. It is not clear how segmented RLC PDU’s would be handled and reassembled by MAC-c if the UE needed to fallback to REL-99 before completing the transmission of all the MAC segments generated by MAC-i/is. Such a scenario might happen, for example, if the UE is told to explicitly release the common E-DCH resource while in the middle of a transmission. 
In addition to the reconfiguration required at MAC layer (MAC-c vs. MAC-i/is) due to fallback to REL-99, the RLC PDUs are also encoded differently (flexible size vs. fixed size etc.) between REL-99 RACH and common E-DCH transport channels. This implies that if there are non-transmitted RLC PDUs remaining after the end of the last common E-DCH resource release or REL-99 RACH transmission, then those PDUs would need to be re-encoded by the RLC entity anytime the UE accesses the system with a different transport channel compared to its previous access. Such re-encoding would require the security counters etc. to be rolled-back and would place considerable processing complexity at the UE and should be avoided.
3  Fallback to REL-99 Mechanism Considerations
In the previous RAN2#75-bis, the following alternative mechanisms were discussed to enable Fallback to REL-99:-

· UE starts using R99 RACH when Common E-DCH access fails

· The UE autonomously chooses to fall back to R99 RACH depending on buffer content
· The network dynamically controls the resource allocation and signals to the UE to fallback to R99 RACH, possibly depending on congestion/load on E-DCH resources
· Network preconfigures (for example on SIB) some selection criteria which is more static than listed in 3 above
Keeping in mind, the analysis in [5], as well as the implementation concerns highlighted in section 2, the following should be kept in mind when coming up with a design for any Fallback to REL-99 mechanism:-
· Fallback should be NW controlled so that legacy REL-99 UEs are not impacted due to overloading on REL-99 RACH from fallback of HS-RACH capable UE’s
· Buffer size based Fallback to REL-99 RACH is not attractive due to link efficiency concerns (see [4],[5]) for REL-99 RACH

· Channel based Fallback to REL-99 RACH, for example CCCH transmissions, might be too infrequent to justify the complexity of the sub-feature. On the other hand, if it is too frequent, a mechanism to fallback for CCCH transmissions does not provide the NW with the means to control the impact to legacy REL-99 UEs (see [5]). Also, from link efficiency point of view, it is not clear that REL-99 RACH is more efficient for CCCH message than common E-DCH transmission (see [4], [5]).
· Other general concerns (see section 4 above)
· Enough time should be provided to UE to change transport channel type from common E-DCH to REL-99 RACH or vice versa

· Transport channel reconfiguration arising from Fallback to REL-99 should be avoided if there were some RLC PDUs remaining (not transmitted) at the time of the last REL-99/common E-DCH resource release

· Transport channel reconfiguration arising from Fallback to REL-99 should be avoided if there were some MAC PDUs or segments of MAC PDUs remaining (not transmitted) at the time of the last REL-99/common E-DCH resource release
· On-the-fly re-configuration between E-DCH and REL-99 RACH transport channel should be avoided in the middle of a transmission
4 Conclusion
We have discussed some of the complexity aspects related to the Fallback to REL-99 PRACH sub-feature. As highlighted in Sections 2 and 3, this feature introduces considerable L2 (MAC/RLC) complexity arising from autonomous transport channel reconfiguration between common E-DCH and REL-99 RACH at the UE.
Any mechanism to enable Fallback to REL-99 under Further Enhancements to CELL_FACH should address the L2 issues as well as the other generals considerations put forth in this document.
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