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[bookmark: _Ref504493148]Introduction
In Rel-15 MO EDT, the EDT procedure can be switched back to a legacy connection establishment/resumption in different cases. The fallback can happen at the UE itself after initiating EDT preamble if the UL data is large or there is no EDT preamble. Whereas, the network can indicate a UE to fallback by either providing a legacy UL grant in random access response (RAR) in Msg2 or by requesting the UE to continue setup/resume the connection in Msg4. This contribution revisits the fallback case due to a legacy UL grant in UP-EDT to correct the way it is currently captured in TS.36.321 and TS36.331. In addition, the fallback to legacy RRCConnectionSetup in Msg4 in UP-EDT and fallback from Msg3 retransmission are also discussed. 
[bookmark: _Ref178064866]Discussion
Different cases of fallback in EDT can be illustrated as in Figure 1 below. Note that this is applicable for both UP-EDT and CP-EDT. We discuss the cases of fallback2, fallback3 and fallback4 in this contribution.
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Figure 1: Fallback cases in EDT.
Fallback due to legacy UL grant (Fallback2)
It has been agreed in RAN#102 that in case of fallback after the UE has received Msg2 in UP-EDT, the UE shall continue with the activated security and ignore the NCC value received in Msg4:
· The UE shall continue using the activated AS security and ignore NCC in Msg4 in case of fall back before receiving Msg4, i.e. due to legacy grant received in Msg2, legacy RRC connection resume procedure.
This means that the only difference in UE behaviour compared to the successful EDT case is that the UE does not multiplex UL user data (DRB SDU) in Msg3 PDU. Thus, this can be handled at MAC sub-layer without the need for RRC involvement. However, interaction between MAC and RRC sub-layers is currently captured, i.e., the MAC indicates the type of fallback to upper layers even though there is no corresponding action in the RRC sub-layer once the indication is received.
From TS36.321 [2], section 5.1.4:
-	if the Random Access Preamble associated with EDT was transmitted and UL grant provided in the Random Access Response message is not for EDT:
-	indicate to upper layers that EDT is cancelled due to UL grant not being for EDT;
-	flush the Msg3 buffer.
-	if this is the first successfully received Random Access Response within this Random Access procedure; or
-	if EDT is cancelled due to the UL grant provided in the Random Access Response message not being for EDT:
-	if the transmission is not being made for the CCCH logical channel, indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;
-	obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the Msg3 buffer.
And from CR for 36.331 [1], section 5.3.3.3c:
1>	else if the fallback is indicated by lower layers in response to the RRCConnectionResumeRequest for EDT and the fallback is not due to the UL grant provided in Random Access Response not being for EDT:
2> perform the actions upon abortion of UP-EDT as specified in 5.3.3.9a;
2>	initiate transmission of the RRCConnectionResumeRequest message in accordance with 5.3.3.3a;
We also note that the start or restart of timer T300 upon receiving the EDT fallback indication from lower layers was agreed for the case of fallback before Msg1, as agreed in RAN2#102 below. But in currently, this applies to all the fallback cases, which is not correct.
· Before preamble selection, if Msg3 is not expected to fit in maximum TBS for the selected CE level or there is no (N)PRACH resources for EDT for the selected CE level, MAC layer shall indicate to RRC layer that EDT cannot be used.
· If there is no (N)PRACH resources available for EDT for the selected CE level, MAC layer shall indicate to RRC layer that EDT cannot be used regardless of whether there are (N)PRACH resources available for EDT for other CE levels.
· The UE behaviour in the RRC layer due to receiving the indication from the MAC layer that EDT cannot be used is captured in 36.331, i.e. that the UE continues with the legacy RRC message.
· T300 is restarted with the legacy value.

Therefore, we think in UP-EDT there is no need for MAC to indicate this type of fallback to upper layer and for the RRC to unnecessarily distinguish two fallback cases as well as (re)start T300 timer in case of fallback due to legacy grant. Respective changes for RRC CR are proposed in [4].

[bookmark: _Toc525833421]Fallback due to legacy grant received in Msg2 in UP-EDT does not need RRC involvement including (re)starting of T300 timer.
[bookmark: _Toc525833424]MAC sub-layer does not indicate upper layers the fallback due to legacy grant received in Msg2 in UP-EDT and RRC sub-layer does not need to distinguish two fallback cases in UP-EDT.
The UE behaviour at the MAC sub-layer is not properly captured. In legacy, the MAC only flushes Msg3 buffer either at the initialization of a random access procedure or upon MAC reset. In EDT, when the fallback occurs, if the UE flushes the Msg3 buffer, user data might be lost and there might be no RRC SDU available to build a new Msg3 PDU. Instead, the UE should update the Msg3 PDU in Msg3 buffer according to the legacy grant, i.e., to include only the signaling part. It is important that the UE needs to ensure the data no longer fits in Msg3 is kept and can be pulled for next transmissions. In addition, it is confusing that the two conditions (highlighted text above) should be the same but have different wording.
[bookmark: _Toc525833425]In the fallback due to legacy grant received in Msg2 in UP-EDT, MAC sub-layer updates PDU in Msg3 buffer to fit the legacy UL grant. The UE shall ensure data no longer fits in Msg3 is not lost, i.e., can be pulled from upper layers again.
[bookmark: _GoBack]Since the rebuilding of Msg3 MAC PDU is only needed if there is a PDU in Msg3 buffer, we think this text can be added in the operation of HARQ entity, i.e., section 5.4.2.1 instead of in section 5.1.4. The respective changes in TS 36.321 (section 5.1.4 and 5.4.2.1) are provided in [5].
Fallback indicated in DCI (Fallback3)
RAN1 (in RAN1#93) also discussed the possibility for the network to indicate the UE to fallback to legacy procedure via DCI, i.e., from retransmission. It is also up to RAN2 to decide whether to introduce such support of fallback from retransmission.
RAN1#93 agreement
· 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. 
· Note: Spec. editor to choose one unused state of MCS
· Note: Whether to introduce higher layer support for this mechanism is up to RAN2. 
We think it is beneficial if UE can fallback during Msg3 retransmissions, for example if the UE cannot access the eNB after some attempts.
[bookmark: _Toc525833426]Support fallback from Msg3 retransmission indicated in DCI.
A question is how the UE ensures that a legacy Msg3 PDU corresponding to the legacy UL grant can be prepared before the retransmission [6]. Similar to the case of fallback before Msg1, we think it can be up to UE implementation how the RRC message (re)building is handled. For example, the UE would have ways to quickly rebuild the Msg3 PDU, i.e., keeping a copy of the RRC SDU at MAC sublayer in UP-EDT or RRC sublayer submitting both legacy RRC PDU and an EDT RRC PDU to MAC sublayer.
[bookmark: _Toc525833427]It is up to UE implementation how the Msg3 MAC PDU is rebuilt for retransmission on time.
Fallback after Msg3 (Fallback4)
There is another case of fallback, i.e., the UE receives the RRCConnectionSetup in response to an RRCConnectionResumeRequest for UP-EDT. A question is what the UE should assume about the UL data transmitted in Msg3. We think that the network sends the RRCConnectionSetup in Msg4 that may be because it cannot find the UE context for resuming, i.e., it is not possible to forward user data received in Msg3 to the S-GW in this case. Thus, UE should assume that data has not been successfully delivered. Otherwise, the UE would discard user data when the PDCP discard timer expires or if it receives the RLC ACK. How to avoid mis-discarding of user data is discussed in [3].
[bookmark: _Toc525833428]If the UE receives the RRCConnectionSetup in response to an RRCConnectionResumeRequest for EDT, UL data is considered not successfully delivered.
[bookmark: _Toc525659807][bookmark: _Toc525820903][bookmark: _Toc513462598][bookmark: _Toc513462730][bookmark: _Toc513462743][bookmark: _Toc513462775][bookmark: _Toc513462891][bookmark: _Toc513462979][bookmark: _Toc513463011][bookmark: _Toc513463043][bookmark: _Toc513463136][bookmark: _Toc513463180][bookmark: _Toc513463740][bookmark: _Toc513463753][bookmark: _Toc513462599][bookmark: _Toc513462731][bookmark: _Toc513462744][bookmark: _Toc513462776][bookmark: _Toc513462892][bookmark: _Toc513462980][bookmark: _Toc513463012][bookmark: _Toc513463044][bookmark: _Toc513463137][bookmark: _Toc513463181][bookmark: _Toc513463741][bookmark: _Toc513463754]Conclusion
In section 2 we made the following observations:
[bookmark: _Hlk525293763]Observation 1	Fallback due to legacy grant received in Msg2 in UP-EDT does not need RRC involvement including (re)starting of T300 timer.

Based on the discussion in section 2 we propose the following:
Proposal 1	MAC sub-layer does not indicate upper layers the fallback due to legacy grant received in Msg2 in UP-EDT and RRC sub-layer does not need to distinguish two fallback cases in UP-EDT.
Proposal 2	In the fallback due to legacy grant received in Msg2 in UP-EDT, MAC sub-layer updates PDU in Msg3 buffer to fit the legacy UL grant. The UE shall ensure data no longer fits in Msg3 is not lost, i.e., can be pulled from upper layers again.
Proposal 3	Support fallback from Msg3 retransmission indicated in DCI.
Proposal 4	It is up to UE implementation how the Msg3 MAC PDU is rebuilt for retransmission on time.
Proposal 5	If the UE receives the RRCConnectionSetup in response to an RRCConnectionResumeRequest for EDT, UL data is considered not successfully delivered.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref525753572][bookmark: _Ref525116157][bookmark: _Ref525124446][bookmark: _Ref500192261][bookmark: _Ref498594565][bookmark: _Hlk499735972][bookmark: _Ref498516000][bookmark: _Ref471288572][bookmark: _Ref456181409][bookmark: _Ref477769764][bookmark: _Ref486595698][bookmark: _Ref174151459][bookmark: _Ref189809556][bookmark: _Ref505087245][bookmark: _Ref504493141]TS36.331, “RRC specification v15.3.0”
[bookmark: _Ref525833245]TS36.321, “MAC specification”, v15.2.0
[bookmark: _Ref525833412]R2- 1814332, “Corrections and clarifications for MO EDT”, source Ericsson, RAN2#103bis
[bookmark: _Ref525833288]R2- 1814333, “RRC CR for corrections and clarifications for MO EDT”, source Ericsson, RAN2#103bis
[bookmark: _Ref525833334]R2- 1814336, “MAC CR for corrections on fallback cases in EDT”, source Ericsson, RAN2#103bis
[bookmark: _Ref525658670]R2-1811821, “Discussion on Msg3 fallback in EDT”, source Huawei, RAN2#103
image1.png
UE eNB
|

RRC triggers

EDT

MAC says EDT
is not possible
— Fallback 1

1. Random Access Preamble (EDT preamble)

2. Random Access Response (UL grant)

MAC receives
legacy grant
— Fallback 2

3. Msg3 (UL data]

4. Netw sends DCI and UE retransmits Msg%UL data]

MAC receives
DCI with legacy
grant

— Fallback 3

5. Netw sends DCI to cancel EDT

6. UE sends EDT preamble, Netw sends EDT grant

7. Msg3 (UL data] Netw decides to
continue

setup/resume

8. Msg4 (with possible DL data)

RRC receives legacy
RRCConn.Setup/
RRCConn.Resume
— Fallback 4

9. Msg5





