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1 Introduction

In this contribution, we discuss the acknowledgement delay for RRCConnectionRelease message for eMTC UEs.
2 Discussion
In TS 36.331, it is specified in section 5.3.8.3 that the UE shall wait at least 60 ms (or when lower layers indicate acknowledgement of the receipt of RRCConnectionRelease message by eNB) before proceeding with the connection release and perform the actions upon leaving the connected mode as specified in section 5.3.12: 

The UE shall:

1> delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;
The intention with this delay is to allow enough time for the UE to acknowledge the reception of the RRCConnectionRelease message to avoid any state mismatch between itself and the eNB, i.e. the eNB knows that the UE has gone to Idle mode and should be paged to be reached.

The current requirement ensures that the UE waits at least for 60 ms before it goes to idle mode. For eMTC UEs, lower layer latencies, mainly due to processing and repetitions, can be significantly higher than 60 ms depending on the configured CE mode. If RRCConnectionRelease message is not successfully acknowledged, RRC state mismatch can happen. This is discussed in detail in [1].
The message sequence diagram for the RRCConnectionRelease message in given below: 
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Figure 1. Sequence diagram for RRCConnectionRelease message
The UE should start the timer after reception of RRCConnectionRelease message, i.e. it is possible that the UE fails to send HARQ ACK after reception of RRCConnectionRelease message: 

Observation 1 The UE starts the timer after reception of RRCConnectionRelease message.  

For eMTC UEs there is no explicit HARQ ACK in the downlink for an uplink transmission, i.e. the absence of an UL grant implicitly indicates successful uplink transmission. Thus an eMTC UE cannot determine if the RRCConnectionRelease message has been successfully acknowledged.

Observation 2 An eMTC UE cannot determine the successful acknowledgement of RRCConnectionRelease message, i.e. what “successful acknowledgement of lower layers” means should be clarified.  

Successful acknowledgement of lower layers means that an eMTC UE has sent the RLC status report for RRCConnectionRelease message and waited for UL HARQ RTT timer length and drx-ULRetransmissionTimer period without receiving an UL grant.

Proposal 1 A lower layer indication that the receipt of the RRCConnectionRelease message has been successfully acknowledged means that an eMTC UE has sent an RLC status report for the RRCConnectionRelease message and waited for UL HARQ RTT timer length and drx-ULRetransmissionTimer period without receiving an UL grant.
The acknowledgement procedure clarified in proposal 1 normally completes, i.e. at some point in time the UE will not receive an UL grant from the eNB in response to an RLC SR since the eNB has successfully received the RLC SR. But the lower layer indication of successful acknowledgement of RRCConnectionRelease message to the RRC layer in the UE is optional, i.e. the UE may not support this inter-layer interface, and the UE RRC layer may rely on a timer instead. The timer is also needed if no poll for RLC SR is received. 

Proposal 2 In case no lower layer acknowledgement is indicated to the RRC layer in the UE within 60 sec the UE shall switch to Idle mode.
3 Conclusion

In this contribution, we discussed the acknowledgement delay for RRCConnectionRelease message for eMTC UEs. In section 2 we made the following observations:

Observation 1
The UE starts the timer after reception of RRCConnectionRelease message.
Observation 2
An eMTC UE cannot determine the successful acknowledgement of RRCConnectionRelease message, i.e. what “successful acknowledgement of lower layers” means should be clarified.


Based on the discussion in section 2 we propose the following:
Proposal 1
A lower layer indication that the receipt of the RRCConnectionRelease message has been successfully acknowledged means that an eMTC UE has sent an RLC status report for the RRCConnectionRelease message and waited for UL HARQ RTT timer length and drx-ULRetransmissionTimer period without receiving an UL grant.
Proposal 2
In case no lower layer acknowledgement is indicated to the RRC layer in the UE within 60 sec the UE shall switch to Idle mode.
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