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Discussion and Decision
1 Introduction
In RAN2#77 bis, the way forward of fallback to R99 PRACH was agreed:

	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.


This contribution discusses some remaining issues based on approach 1.
2 Discussion

2.1 EAI index for fallback

RAN2#77bis has agreed on a way-forward “The network may fallback the UE with a specific E-AI index which is to be configured by the network” [1]. From this agreement, the fallback indication can be configured to be any of the E-DCH resource configuration index (including index 0, i.e., NACK index) by EAI field. 
If Release 11 UEs can use the same set of signatures (configured in a PRACH scrambling code) to request a common E-DCH resource than Release 8 UEs, the network may not be able to distinguish between them. Therefore, the network may not always know what the UE will do upon reception of a fallback indication. It is, then, important to investigate which are the possible limitations when different E-DCH resource configuration indexes may be configured. 

If the network configures for the fallback indication an E-DCH resource index different than 0 i.e. the E-AI does not indicate “NACK” (as per Release 8), a Release 8 UE will understand that the network is allocating one of the common E-DCH resources. A Release 11 UE will understand such indication as a fallback for signalling and, otherwise, as a back-off.
For example:

· 10 common E-DCH resources configured,
· one PRACH scrambling code number is configured, 

· E-DCH resource configuration index 5 is used to indicate fallback

In case no E-DCH resources are available, the network may signal “back-off” (E-DCH resource index 0) or may signal E-DCH resource index 5. 

If the network indicates E-DCH resource index 0 i.e. NACK, the UE will back-off regardless of the UE Release.

If the network indicates E-DCH resource index 5, a Release 8 UE will acquire resource (X+5) mod 10 (where X is the default E-DCH resource index associated to the signature).  A Release 11 UE will fallback in case of signalling or will back-off in case of user data. 

If the network indicates index 5, there is a potential issue. The network does not know whether a UE supports fallback or not; hence, the network cannot really know what the UE will do next. This makes unusable the fallback configuration because it will require that the network prepares for receiving the common E-DCH resource in case the indication is sent to a Rel-8 UE.  
By using an index 0 for fallback the network makes sure of addressing also legacy UEs. In this case, Release 8 UEs will back off, while Release 11 UEs will back-off in case of user data or fall-back in case of signalling. In either case, the network knows that the UE will not access the network with a common E-DCH resource but will re-try later or re-try it on legacy PRACH. Then a NACK/FALLBACK indication to the UEs is the most natural approach to deal with the uncertainty of the FALLBACK support by the UE.
Therefore, it is logical that UE shall choose the E-DCH resource configuration index 0 for fallback if the feature is enabled in the network. 
Proposal 1 E-DCH resource configuration index 0 (NACK index), is used for fallback notification if fallback is configured.
2.2 UE’s behaviours upon the reception of fallback indication
From network perspective, when a UE accesses R99 PRACH, it will not differentiate the UEs being fallback from an access of a legacy UE. From UE (R11) perspective there is no need to specify any special treatment.
2.2.1 On the starting of the Release-99 access after receiving a FALLBACK indication
It has been agreed that the UE will fallback if it has CCCH or DCCH data to transmit upon the reception of a “fallback” indication. In most of the cases, the PRACH load would be low enough to accept UE access request and any back-off should be avoided as it would be unnecessary and will cause additional access delay to the critical data transmitted by CCCH and DCCH. 
Proposal 2 Upon the reception of the fallback indication, the UE should not apply any back off for CCCH/DCCH to initiate R99 PRACH access.
Since the UE should start a preamble ramping during the PRACH access, how to calculate the power used for the first preamble shall be determined. Three alternatives are possible to be considered:
Alt1) the initial preamble power (like legacy UE behaviour)
Alt2) last power used prior to receiving fallback indicator + specific offset
Alt3) the initial preamble power + specific offset
When UE was fall backed, it implies that there is no E-DCH resource available to be allocated or there is E-DCH resource congestion. As a result, the interference would be fairly high. In this situation, the last power used prior to receiving fallback indicator would be high as well, i.e. if Alt2) is chosen, the UE will try to send out preamble on PRACH with high power. Using high power would be unnecessary (as the PRACH load is low and lower power might be sufficient) and will cause more interference to the system.

Alt3) would be helpful to achieve some improvement in access performance. However, the proper value of “specific offset” will depend on the network situation and will need more evaluation.
Also, for Alt2 and Alt3, some extra signalling might be needed to configure “specific offset”, which would cause additional signalling overhead and the specific offsets would depend on the concrete load of the network; hence, being difficult to set a static value which would fit to all situation.
Proposal 3 The Preamble_Initial_Power shall be calculated using the legacy R99 RACH procedure when the UE receives a fallback indication
2.3 RLC Retransmissions during fallback

UE with CCCH or DCCH signalling available would perform the R99 RACH access when fallback is indicated. It means that the UE will choose a R99 RACH signature and perform an access to request R99 RACH resource. During the fallback, UE might need to retransmit a few PDUs which were built when UE has the common E-DCH resources and not acknowledged by the peer entity yet.

For CCCH signalling messages, it shall not be a problem since they are transmitted in RLC TM mode. The corresponding retransmissions will be handled by RRC layer, not RLC layer.

For DCCH signalling messages with RLC AM mode, those retransmitted RLC PDUs will most probably have the sizes over than the maximum transport format size which can be supported by PRACH since the FE-FACH shall have higher data rate than PRACH. The RLC PDUs with bigger sizes than the transport format shall be segmented at MAC layer in a typical scenario. However, MAC-c entity does not support the segmentation. There are several alternatives to avoid this problem. The first alternative is to re-packetize those PDUs with the size fitting the PRACH transport format. According to [2], such re-packetization/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. Another alternative is that the network could configure the RLC PDU size via dedicated signalling with a value fitting the PRACH transport format size. However, the RLC configuration could not be available yet when it is needed to build up those RLC PDUs since “RLC info” information element, which is supposed to carry the RLC configuration, is typically included in DCCH RRC RB setup/reconfiguration signalling messages. Therefore, this alternative is not preferred either.  
Therefore, for DCCH signalling with RLC AM mode at CELL_FACH state, one way forward is to specify that UE shall build the DCCH RLC PDUs with a maximum size no bigger than the one supported for PRACH when fallback is configured. Hence, the RLC PDUs of DCCH would be concatenated at MAC-i/is layer to fit in a big transport format size when the data transfer is at CELL_FACH. The RLC PDUs of DCCH signalling can be transferred directly over PRACH without any extra changes/configurations at RLC layer during the fallback since they already have the right sizes. The only drawback of this approach is the additional overhead introduced in the MAC-i/is PDU; however, the advantage is that re-transmissions can be handled without any new UE requirements or any additional implementation in the MAC entities.
Proposal 4 For DCCH RLC AM transmission at CELL_FACH state, UE shall build RLC PDUs according to the IE "RACH TFS" (i.e. as if the UE would transmit a PDU over PRACH R99) 
3 Conclusion
Based on the discussion in Section 2, we kindly ask RAN2 to discuss and agree on the following proposals:
Proposal 5 E-DCH resource configuration index 0 (NACK index), is used for fallback notification if fallback is configured.
Proposal 6 Upon the reception of the fallback indication, the UE should not apply any back off for CCCH/DCCH to initiate R99 PRACH access.
Proposal 7 The Preamble_Initial_Power shall be calculated using the legacy R99 RACH procedure when the UE receives a fallback indication

Proposal 8 For DCCH RLC AM transmission at CELL_FACH state, UE shall build RLC PDUs according to the IE "RACH TFS" (i.e. as if the UE would transmit a PDU over PRACH R99) 
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