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1 Introduction
In the last RAN2#103bis meeting [1], how to handle data loss for the fallback case due to legacy UL grant received in RAR in UP-EDT was raised in [2]. There was no conclusion and how to avoid data loss is still FFS in the in principle agreed MAC CR [3]:

	-
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;

-
for CP-EDT, flush the Msg3 buffer.
-
for UP-EDT, update the MAC PDU in the Msg3 buffer in accordance with the uplink grant received in the Random Access Response.

FFS: for UP-EDT, how to avoid data loss due to updating of Msg3 PDU in Msg3 buffer is up to UE implementation.


In this contribution, we further discuss how to handle data loss for fallback cases in UP-EDT.
2 Discussion
In the last RAN2 meeting, data loss issue in UP-EDT was raised for the fallback case due to legacy UL grant received in RAR in UP-EDT. In addition to this case, we think the fallback case due to coverage level change also needs to be considered. After coverage level change, the UE needs to re-evaluate the conditions to use an EDT preamble. If the broadcasted TBS for EDT in the new coverage level is smaller than the data size, the UE falls back to the legacy resumption procedure. In this case, how to avoid data loss needs to be addressed also.
Proposal 1: For UP-EDT, data loss issue needs to be addressed for the fallback cases due to legacy UL grant received in RAR and coverage level change.

Besides , there are differences whether RLC AM or RLC UM is used, if RLC AM is used, the data (MAC SDU/ RLC PDU) are stored in the RLC retransmission buffer and are kept in PDCP until RLC indicates successful acknowledgement. Thus, data loss handling should be discussed separately for RLC UM and RLC AM.
2.1 RLC UM is used
In RLC UM, there is no retransmission buffer in RLC layer. Once the RLC PDU (MAC SDU) including user data is delivered to the MAC layer via DTCH, the user data is not stored in RLC layer any more. Also for RLC UM, PDCP does not keep the PDCP SDU after they have been submitted to lower layers. 

In this case, based on the current MAC specification, after updating the Msg3 MAC PDU in the Msg3 buffer due to fallback cases, the user data will be lost.

In our understanding, RLC UM can only provide best effort data delivery. Thus, RLC UM is mainly used for the service which does not have very high reliability requirement. If RLC UM is used, we can assume that data loss is acceptable. Thus, for RLC UM, we think nothing needs to be specified for data loss handling in UP-EDT.
Proposal 2: For UP-EDT, if RLC UM is used, nothing needs to be specified for data loss issue.

2.2 RLC AM is used
In RLC AM, after delivering the AMD PDU (MAC SDU) including user data to the MAC layer via DTCH, the AMD PDU will be stored in the RLC retransmission buffer. They are also kept in PDCP until RLC confirms successful delivery. 
For UP-EDT, when fallback happens due to non-EDT grant in the MAC layer and the Msg3 MAC PDU in the Msg3 buffer is updated, the user data will be lost in the MAC layer, but still exists in the RLC layer. Thus, there are 2 options to handle the data loss issue for UP-EDT when RLC AM is used:
· Option 1: The RLC entity of the UE polls the RLC entity of the eNB after fallback to RRC connection.

· Option 2: The RRC layer triggers AM RLC entity re-establishment and PDCP data recovery procedure after fallback happened.

Option 1. Polling based solution
Since RLC AM is used and the user data are still in the RLC retransmission buffer, the RLC entity of the UE will poll the eNB after fallback upon t-pollRetransmit expiry as per legacy..  Then, the data will be recovered by legacy mechanism.
In this option 1, nothing needs to be specified. Since for the fallback case due to non-EDT grant the user data is still stored in the RLC retransmission buffer, the UE only needs to follow the current RLC specification to poll the eNB after fallback .

Observation 1:  If RLC AM is used for UP-EDT, the current RLC specification can support polling based solution for data loss handling in case that fallback happens due to non-EDT grant.

Option 2. PDCP recovery based solution
In TS36.323, PDCP data recovery procedure for re-delivering the user data (PDCP PDU) to a re-established AM RLC entity is specified as follows:

	5.9
PDCP Data Recovery procedure

When upper layers request a PDCP Data Recovery for a radio bearer, the UE shall:

-
if the radio bearer is configured by upper layers to send a PDCP status report in the uplink (statusReportRequired [3]), compile a status report as described in subclause 5.3.1, and submit it to lower layers as the first PDCP PDU for the transmission;

-
perform retransmission of all the PDCP PDUs previously submitted to re-established AM RLC entity in ascending order of the associated COUNT values from the first PDCP PDU for which the successful delivery has not been confirmed by lower layers.

After performing the above procedures, the UE shall follow the procedures in subclause 5.1.1.


This procedure can also be used to handle the data loss issue in UP-EDT. When fallback happens, the RRC layer can trigger RLC re-establishment procedure and the PDCP data recovery procedure. In this case, the PDCP layer will send the PDCP PDU to the re-established AM RLC entity immediately after fallback happens.
Compared to option 2, option 1 has smaller specification impacts. However option 1 only works for the case of non-EDT UL grant. Thus option 2 is preferred to handle the data loss issue in UP-EDT.
Proposal 3: If RLC-AM is used for UP-EDT, the RRC layer triggers re-establishment of AM RLC entity and PDCP data recovery procedure after fallback happens.
3 Conclusion

This paper focus on data loss handling in UP-EDT. Corresponding observation and proposals are listed as below:
Observation 1:  If RLC AM is used for UP-EDT, the current RLC specification can support polling based solution for data loss handling in case that fallback happens due to non-EDT grant.

Proposal 1: For UP-EDT, data loss issue needs to be addressed for the fallback cases due to legacy UL grant received in RAR and coverage level change.

Proposal 2: For UP-EDT, if RLC UM is used, nothing needs to be specified for data loss issue.

Proposal 3: If RLC-AM is used for UP-EDT, the RRC layer triggers re-establishment of AM RLC entity and PDCP data recovery procedure after fallback happens.

RRC CR corresponding to proposal 3 is provided in [4].
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