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Introduction
RAN2#103bis discussed the support provided by RAN1 for the network to indicate the UE to fallback to legacy procedure via DCI, i.e., from retransmission. 
RAN1#93:
· DCI for Msg3 re-transmission can instruct physical layer in UE by using one unused state of MCS to indicate EDT Msg. 3 retransmission and the rest to indicate to fallback legacy Msg. 3 transmission. 
At RAN2#103bis fallback indicated in DCI was discussed together with other fallback cases and some concern was indicated with respect to potential complexity and the conclusion from RAN2#103bis was to not support this in higher layers.
RAN2#103bis:
=> No support for fallback from Msg3 retransmission indicated in DCI.
While overall complexity is a valid concern, the support for fallback indicated in DCI would provide significant benefit with a very marginal addition to already agreed fallback functionality. With this contribution we present important use cases and aspects of DCI based fallback and possible consequences of not supporting it. In light of observations made we suggest to revisit the decision and support fallback indicated in DCI.
[bookmark: _Ref178064866]Discussion
In some scenarios all conditions for initiating EDT may be met and the UE initiates EDT but is unable to successfully complete msg3 transmission. The failure could be due to a specific interference or coverage issue. According to current specifications, the UE will upon contention resolution failure make another msg1/preamble transmission attempt, again using EDT preamble. Although the eNB may anticipate, e.g., based on insufficient received energy, that further attempts with EDT Msg3 will also fail, the UE shall keep trying (and likely fail) until preambleTransMax attempts have been made, upon which upper layers are informed about a random access problem. This will be detrimental to UE battery life and system performance due to unnecessary battery drain and generation of interference and additional resource consumption. Even if upper layers (i.e., RRC) are informed about random access problem no behaviour is specified to ensure UEs do not keep trying indefinitely. eNB can alternatively not schedule a Msg3 retransmission deliberately and wait for the UE(s) to time out. Also this would have a negative impact on UE power consumption and latency. Thus, there are currently no means for the network to steer the efficient operation and use of system resources of specific UEs in potentially adverse conditions.
[bookmark: _Toc529552381][bookmark: _Toc529480844][bookmark: _Toc529480894][bookmark: _Toc529641417]The lack of means for the network to steer the efficient operation and use of system resources for EDT UEs in adverse conditions can be detrimental to UE battery life and system performance.
To avoid the problems described above, a network would need to be configured assuming worst case conditions; i.e., TB size for EDT needs to be configured such that a UE in worst case conditions can succeed, without excessive battery drain or system impact, with the configured max EDT TBS and configured number of repetitions. Because of this, the EDT configuration would need to be more robust, and EDT gains reduced accordingly. This may mean that EDT needs to be disabled in one or more CE levels, or the TB size needs to be unnecessarily limited for most UEs (most UEs are not in worst case conditions) both of which could severely limit the usefulness of the EDT feature.
[bookmark: _Toc529480846][bookmark: _Toc529480896][bookmark: _Toc529552383][bookmark: _Toc529641418]EDT needs to be configured based on worst case conditions which may severely limit the usefulness of the feature, or UE battery life and system performance may suffer.
If fallback is supported based on indication in DCI, the eNB can in cases where it is anticipated that an EDT Msg3 will not succeed, control/instruct a specific UE (or rather all UEs which have selected the same EDT preamble) to continue the random access procedure with legacy Msg3 which is more robust and therefore more likely to succeed. This has the additional benefit of maximizing the EDT gains by allowing a less conservative and more efficient network configuration that enables most users to use larger TB size and less repetition for Msg3 while maintaining the possibility for more robust communication with UEs in adverse conditions.
[bookmark: _Toc529480847][bookmark: _Toc529480897][bookmark: _Toc529552384][bookmark: _Toc529641419]Fallback indication with DCI helps improve the EDT gains by allowing less conservative and more efficient network configuration (larger TBS and fewer repetitions). 
RAN1 specifications support indication in DCI for Msg3 retransmission to fallback to non-EDT behaviour. We understand that in higher layers this can be easily integrated with existing fallback support; e.g., by considering that contention resolution has failed and that the next preamble transmission attempt shall use non-EDT-preamble. Hence the introduced complexity is very limited. An alternative to aborting the contention resolution procedure is to restart the Msg3 HARQ process according to the UL grant provided with the DCI. 
Considering the benefits of being able to selectively control the fallback from EDT to legacy Msg3 and the consequences of having to configure the system based on a UE in the worst possible conditions and least capable UE implementations, we propose to reconsider the conclusion from RAN2#103bis and to support fallback indication with DCI in upper layers.
The relation to worst case conditions and least capability means that DCI based fallback is not effective if introduced in a later release. Introduction in a later release and support by new UEs does not elevate capability of UEs already in the field, and EDT performance may still be jeopardized. Therefore, DCI based fallback should be introduced in the first release supporting EDT.
[bookmark: _Toc525833426][bookmark: _Toc529480866][bookmark: _Toc529480898][bookmark: _Toc529552385][bookmark: _Toc529640890]Support fallback from Msg3 retransmission indicated in DCI.
If agreed, it is proposed to discuss and decide whether
[bookmark: _Toc529552386][bookmark: _Toc529640891]Alt1: the fallback shall be based on aborted/failed contention resolution and for following attempt(s) non-EDT preamble shall be used.
OR, more efficient
[bookmark: _Toc529552387][bookmark: _Toc529640892]Alt2: the fallback shall be based on restarting Msg3 HARQ process according to the UL grant provided with the DCI.
If the option to abort contention resolution is considered, we observe that if the DCI indication available in current RAN1 specifications is used, no change is needed to trigger contention resolution failure. Contention resolution will fail based on ContentionResolutionTimer expiry. The efficiency can however be improved by considering the contention resolution fail immediately upon reception of the DCI indication instead of waiting for ContentionResolutionTimer expiry. 
[bookmark: _Toc529480867][bookmark: _Toc529480899][bookmark: _Toc529552388][bookmark: _Toc529640893]Contention Resolution is considered to have failed when fallback indication is received in DCI for Msg3 retransmission and next preamble transmission attempt shall use non-EDT preamble.
Conclusion
In section 2 we made the following observations:
Observation 1	The lack of means for the network to steer the efficient operation and use of system resources for EDT UEs in adverse conditions can be detrimental to UE battery life and system performance.
Observation 2	EDT needs to be configured based on worst case conditions which may severely limit the usefulness of the feature, or UE battery life and system performance may suffer.
Observation 3	Fallback indication with DCI helps improve the EDT gains by allowing less conservative and more efficient network configuration (larger TBS and fewer repetitions).

Based on the discussion in section 2 we propose the following:
Proposal 1	Support fallback from Msg3 retransmission indicated in DCI.

and that either:
Proposal 2	Alt1: the fallback shall be based on aborted/failed contention resolution and for following attempt(s) non-EDT preamble shall be used.
or
Proposal 3	Alt2: the fallback shall be based on restarting Msg3 HARQ process according to the UL grant provided with the DCI.

If Proposal 2 is agreed, we further propose:
Proposal 4	Contention Resolution is considered to have failed when fallback indication is received in DCI for Msg3 retransmission and next preamble transmission attempt shall use non-EDT preamble.
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