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1. Introduction
RAN2 discussed DL EDT at RAN2#103bis and made the following agreements:
=> RAN2 intends to support MT-initiated EDT for both CP and UP solutions.

=> The intention to use MT-EDT is for user data, i.e. not for NAS signalling.

The discussion in RAN2#103bis left open the continuing to consider a variety of possibilities for DL EDT:
Option 1.
MT data in paging message

Option 2.
MT data scheduled in paging message

Option 3.
MT data after paging message and PRACH preamble transmission

Option 4.  MT data in Msg4
2. DL EDT options and use cases

DL EDT should be valuable for power saving. We should be looking at ways to make significant saving over legacy. The method chosen should use the least possible resources and require the least possible operating time for a UE. It may be that more than one of the options should be used, each for a different set of use cases.

Option 1 has the least amount communication and number of steps. The complexity and resources used rises through to option 4.
Option 1 adds to the size of the paging message which particularly affects all UEs listening and reduces the capacity of the paging. A severe data size limitation could be implemented for this option making it only useful for a subset of the possible DL EDT use cases. The efficiency of the method would need to be balanced against the loss of efficiency for other UEs not being paged each paging occasion. This solution would be best used for stationary UEs.
Option 2 was described in R2-1813914 for both CP and UP solutions. This is better than option 1 from the perspective of the size of the paging. Drawbacks to this option (and option 1) include wasted resources when the UE is not in the cell paged. If this option was to be restricted to use by stationary UEs they could be paged and data sent out in only one cell.  The paging area for DL EDT in this option could be modelled on the single cell paging method used in the inactive mode as specified for release 15 (NR and LTE). This method specifies that the UE update its location (the RNAU) to its current cell. This would allow for some UE mobility.
Concerns about context retrieval and security are FFS.
Options 3 and 4 do address the capacity loss concerns of options 1 and 2 and also have more flexibility for mobile UEs but they do so at the cost of more UE power consumption and not a lot as much of an efficiency advantage when compared to legacy. 

Ignoring options 1 and 2 because of the originally perceived problems risks losing an opportunity to implement a valuable UE power saving in DL EDT. 

Proposal 1: Consider the implementation of options 1 and 2 at least for stationary use cases before rejecting them in favour of options 3 or 4.

3. UE configuration of downlink following uplink EDT
Following UL EDT a UE can receive a single DL message or the eNB can ask the UE to go to connected mode for more communication. The time that the UE will wait for a DL message is fixed or in the case of NB-IoT configured. This time may not be ideal for the UE from a power consumption perspective and the UE does not have the option to request a transition to connected mode.

As part of the initial UL EDT configuration, the UE could request a maximum time to receive the DL data, which we can call the “Release Time”.  The eNB could then respond with an assigned “Release Time” which may not be the same time value that the UE requested.

Proposal 2: During initial EDT configuration, the UE shall be able to request a DL EDT session and Release Time after UL EDT.
For UL EDT, the RAR assigns a temporary ID (e.g. temporary C-RNTI (T-CRNTI)) but the T-CRNTI is not designed to be used for extended periods of time so should not be used for DL data. It is then proposed that the eNB provides a C-RNTI in the DL ACK messages (see diagram below) where the C-RNTI is dedicated to the UE for the “Release Time”. Note that after the “Release Time” expires there is no need for legacy release procedures.
Proposal 3: A procedure should be added for assigning a C-RNTI and Release Time in the UL EDT ACK message.
As a further option the UE could request a “Release Time” of “infinity” which would be taken by the eNB as a request to go to full connected mode after the UL EDT. If granted by the eNB, the UE would be subject to legacy connected mode procedures.

Proposal 4: Consideration should be given to the UE requesting full connected mode.
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4. Conclusion
Proposal 1: Consider the implementation of options 1 and 2 at least for stationary use cases before rejecting them in favour of options 3 or 4.
Proposal 2: During initial EDT configuration, the UE shall be able to request a DL EDT session and Release Time after UL EDT.
Proposal 3: A procedure should be added for assigning a C-RNTI and Release Time in the UL EDT ACK message.
Proposal 4: Consideration should be given to the UE requesting full connected mode.
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