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Discussion and decision
1 Introduction
Early Data Transfer (EDT) feature is designed to optiomise power consumption when UE transmitsts at most a single uplink packet and receives at most a single downlink data [1]. The time between UE transmitting MSG3 contating uplink data packet and receiving MSG4 containing downlink data packet can be as long as 60sec (eMTC) / 120sec (NB-IoT) (see T300 in [1]) and during this period UE needs to monitor (N/M)PDCCH.
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Figure 1 CP-EDT procedure overview
The reason for this long period between MSG3 and MSG4 is to allow the application server, normally outside the PLMN, to respond so that this response can be included in MSG4. Otherwise, the UE will need to be paged to deliver the response from the application server.
The periodicy for (M/N)PDCCH for random access phase is configured in broadcast information (see mpdcch-startSF-CSS-RA and npdcch-startSF-CSS-RA in [1]) and in the case of NB-IoT this NPDCCH periodcity can be configured differently for EDT (see nprach-ParametersListEDT-r15 in [1]) than for non-EDT but the range is the same in both cases. Setting a larger value for mpdcch-startSF-CSS-RA / npdcch-startSF-CSS-RA will extend the period between MSG1 and MSG2 and this is not desirable as this will unnecessarily prolong the random access process. Furthermore, in eMTC setting extended value for mpdcch-startSF-CSS-RA will extend random access phase even for non-EDT procedures.
Observation 1: The current EDT procedure can lead to higher power consumption when server response is slow.
2 Solution
For the case where it may take longer periods between transmission of MSG3 and reception of MSG4 due to delay in getting response from the network, it would be good to increase the period between (M/N)PDCCH monitoring. The general procedure is demonstrated in Figure 2.
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Figure 2 CP-EDT with extended (M/N)PDCCH monitoring period between MSG3 and MSG4
The proposal is for UE to use the values defined in mpdcch-startSF-CSS-RA (eMTC) / npdcch-startSF-CSS-RA (NB-IoT) till UE receives MAC PDU that completes contention resolution without contaning RRC message (e.g. RRC Early Data Complete). This MAC PDU can explicity or implicitly indicate that UE shall start to monitor (M/N)PDCCH using longer periodicity. Note, after EDT MSG3 network can know the UE capability (CN connection should be setup before responding to UE).

Proposal 1: RAN2 discuss reducing power consumption for EDT procedure by increasing PDCCH monitoring periodicity after contention resolution completion without RRC message.
The increased (M/N)PDCCH monitoring period between contention resolution completion and MSG4 can be defined in SIBs. 

Proposal 2: RAN2 discuss introducing longer (M/N)PDCCH periods to use between completion of contention resolution and reception of MSG4.
With implicit MAC PDU indication, if UE indicated support for extend PDCCH period between MSG3 & MSG4 and network has configured, in SIB, extended PDCCH period to use between MSG3 & MSG4 then UE starts to use the extend PDCCH period after contention resolution is complete. This has advantage as it requires no MAC signalling but the disadvantage is network cannot dynamically decide whether to use extend PDCCH period on per EDT connection basis. With explicit MAC PDU indication network has the option whether to command UE to use extended PDCCH period till MSG4. 
Proposal 3: RAN2 discuss whether to use implicit or explicit indication to command UE to use extended PDCCH periods after successful contention resolution completion without any RRC message.
Summary

This document discusses that the specified EDT procedure, identifies possible enhancement to further reduce power consumption and makes following observations and proposals:
Observation 1:
The current EDT procedure can lead to higher power consumption when server response is slow.


Proposal 1:
RAN2 discuss reducing power consumption for EDT procedure by increasing PDCCH monitoring periodicity after contention resolution completion without RRC message.
Proposal 2:
RAN2 discuss introducing longer (M/N)PDCCH periods to use between completion of contention resolution and reception of MSG4.
Proposal 3:
RAN2 discuss whether to use implicit or explicit indication to command UE to use extended PDCCH periods after successful contention resolution completion without any RRC message.
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