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Discussion
1 Introduction
RAN1 has made some working assumptions on HARQ-ACK feedback for eMTC and request feedback from RAN2 on those assumption as well as potential uses cases of this feature [1]. This paper reviews the RAN1 assumptions and use-cases to identify what it means for RAN2.

2 Discussion
The RAN1 agreements are as follows:
· One unused DCI state in each CE mode is used for indicating:

· Early termination of MPDCCH monitoring and early termination of any ongoing PUSCH transmission

· Another unused DCI state in each CE mode is used for indicating:

· Early termination of any ongoing PUSCH transmission (without early termination of MPDCCH monitoring)

· It can be left up to RAN2 whether the new feedback signaling should also be used for termination of MPDCCH monitoring not related to UL HARQ (re)transmissions (e.g. MPDCCH monitoring related to DL transmissions).

DCI indication of PUSCH termination allows the UE to stop transmitting remaining repetitions within a bundle thus save power. In eMTC, UE starts UL HARQ RTT timer in the subframe containing the last repetition [2]. Therefore, if PUSCH transmission is terminated before the end of the repetition bundle then this indicates eNB has decoded the TBS correctly hence UE can stop the HARQ process associated with this TBS. This means UL HARQ RTT should not be started. RAN2 specification needs to be updated to take advantage of PUSCH termination. Without spec changes UE is effectively in DRX (no Rx and no Tx) till the last subframe of the repetition bundle, at which point it will start UL HARQ RTT. 
Observation 1: DCI indicating termination of PUSCH has impact on RAN2 specification and such indication can be considered same as NDI for the corresponding HARQ process.
From RAN1 specification, it is not clear of DCI indication of early termination of PUSCH will be used during Msg3 transmission. Given that eNB does not know if UE supports DCI indication of early termination of PUSCH, it would not be possible for eNB to use this during random access phase. If, on the other hand, DCI indication of early termination of PUSCH is linked to EDT support then it could be used for Msg3 when UE uses EDT procedure.
Observation 2: DCI indicating termination of PUSCH for Msg3 can be useful if linked to support of EDT.

DCI indication of early termination of MPDCCH can be understood to mean UE can stop monitoring MPDCCH if it does not need to monitor MPDCCH for downlink PDSCH allocations and for uplink grant for PUSCH and enter C-DRX till the start of next C-DRX cycle. When there are no UL and DL HARQ timers running the UE starts drx-InactivityTimer and while this is running UE is required to monitor MPDCCH in case there is any downlink allocation. Only upon expiry of drx-InactivityTimer can UE enter C-DRX mode. Therefore, it is not clear if early MPDCCH termination is useful unless it also means UE does not need to monitor MPDCCH for PDSCH allocations. 

Observation 3: DCI indicating termination of MPDCCH purely from uplink transmission point of view is not very useful other than when UE is waiting for confirmation of RRC Connection Release Complete.

According to RAN2 specification [2] UE can only enter inactive state when none of the following timers are active: onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or drx-ULRetransmissionTimer or mac-ContentionResolutionTimer. Early terminaiton of MPDCCH effectively allows drx-InactivityTimer to be stopped earlier and allow UE to enter DRX till the start of next C-DRX cycle. For this RAN2 specificaion will be required to stop drx-InactivityTimer if lower layers indicate early MPDCCH termination.
Observation 4: DCI indicating termination of MPDCCH both from uplink and downlink transmission point of view can be useful to maximize power saving in connected mode and this requires RAN2 specification changes.
If the DCI indicating termination of MPDCCH only from uplink transmission point of view then it can be useful during RRC connection release phase. The same could be achieved with DCI indication of PUSCH termination hence don’t see the need for DCI indicating termination of MPDCCH only from uplink transmission point of view.

Observation 5: DCI indicating termination of MPDCCH from uplink transmission point of view provides no further advantage than DCI indicating termination of PUSCH transmission.

Based on this analysis, sourcing company proposes the following:

Proposal 1: RAN2 confirms that early termination of MPDCCH and/or PUSCH can be used to perform faster RRC connection release. RAN2 specification changes not needed for this.
Proposal 2: RAN2 confirms that early termination of PUSCH for Msg3 transmission can be useful with EDT.

Proposal 3: RAN2 confirms that early termination of MPDCCH purely from uplink transmission point of view has no benefit beyond what is possible with early termination of PUSCH.

Proposal 4: RAN2 confirms that early termination of MPDCCH both from uplink and downlink transmission point of view allows UE to enter C-DRX earler.

Proposal 5: Inform RAN1 that RAN2 intends to use early termination of MPDCCH to stop monitoring MPDCCH for both uplink and downlink transmission point of view till the start of the next C-DRX cycle.
3 Summary
This document has analysed the working assumptions and use cases shared by RAN1 and observe the following: 
Observation 1: DCI indicating termination of PUSCH has impact on RAN2 specification and such indication can be considered same as NDI for the corresponding HARQ process.
Observation 2: DCI indicating termination of PUSCH for Msg3 can be useful if linked to support of EDT.

Observation 3: DCI indicating termination of MPDCCH purely from uplink transmission point of view is not very useful other than when UE is waiting for confirmation of RRC Connection Release Complete.

Observation 4: DCI indicating termination of MPDCCH both from uplink and downlink transmission point of view can be useful to maximize power saving in connected mode and this requires RAN2 specification changes.

Observation 5: DCI indicating termination of MPDCCH from uplink transmission point of view provides no further advantage than DCI indicating termination of PUSCH transmission.

Based on these observations, sourcing company propose to respond with the following to RAN1.

Proposal 1: RAN2 confirms that early termination of MPDCCH and/or PUSCH can be used to perform faster RRC connection release. RAN2 specification changes not needed for this.

Proposal 2: RAN2 confirms that early termination of PUSCH for Msg3 transmission can be useful with EDT.

Proposal 3: RAN2 confirms that early termination of MPDCCH purely from uplink transmission point of view has no benefit beyond what is possible with early termination of PUSCH.

Proposal 4: RAN2 confirms that early termination of MPDCCH both from uplink and downlink transmission point of view allows UE to enter C-DRX earler.

Proposal 5: Inform RAN1 that RAN2 intends to use early termination of MPDCCH to stop monitoring MPDCCH for both uplink and downlink transmission point of view till the start of the next C-DRX cycle.
A draft response LS to RAN1 based on these proposals is provided in [3].
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