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[bookmark: _Ref492503575]Introduction
The WI description for additional MTC enhancements for LTE is given in [1]. The WI description for additional NB-IoT enhancements is given in [2]. One of the common objectives of both of the WIs is:
	Improved UL transmission efficiency and/or UE power consumption:
· [bookmark: _Hlk516687799][bookmark: _Hlk516765211]Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources can be discussed
· Note: This is limited to orthogonal (multi) access schemes



The QoS requirements for the UL data may be different depending on scenarios. In some cases, L2/L3 ACK may be required for UL data, while in other cases it may be ok to “fire-and-forget”. In this contribution, we provide our views on the need of L2/L3 ACK. 

Background
RAN1 has agreed the following (partial list) in RAN1#94 for both eMTC and NB-IoT enhancements [3], [4]:
	Agreement
HARQ procedures for transmission in preconfigured UL resources should be studied and the following aspects should be considered: 
· Whether to support HARQ;
· If supported, details of HARQ design including the number of HARQ processes;
· Whether ACK/NACK is necessary




During RAN1#95, further progress was made (partial list) [5]:
	Agreement
For dedicated PUR in idle mode, upon successful decoding by eNB of a PUR transmission, the UE can expect an explicit ACK 
FFS: if ACK is sent on MPDCCH (layer 1) and/or PDSCH (layer 2/3)
Agreement
For dedicated PUR in idle mode, upon unsuccessful decoding by eNB of a PUR transmission, the UE can expect
· an UL GRANT for retransmission on the MPDCCH, or  
· FFS: a NACK, or
· FFS: no explicit ACK 



During RAN1#96, further progress was made (partial list) [6]:
	Agreement
For dedicated PUR in idle mode, the Dedicated PUR ACK is at least sent on MPDCCH 
· RAN2 can decide if a higher layer PUR ACK is also supported



[bookmark: _Toc525764741]As shown above, RAN1 has left for RAN2 to decide if a higher layer PUR ACK is also supported in addition to PHY layer ACK. Consequently, RAN1 sent a LS to RAN2 in [7] informing the following working assumption from RAN2#96bis:
	NB-IoT and LTE-M Working Assumptions
Working Assumption#1
In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported
· FFS: Which PUR configurations and PUR parameters will be signaled via L1
· FFS: Definition of PUR configurations and PUR parameters
The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.



In the following we discuss on a need of L2/L3 ACK for PUR transmission.

AM and UM PUR
The QoS requirements for the UL data may be different depending on scenarios. In some cases, L2/L3 ACK may be required for UL data in additional to PHY ACK. This is because PHY ACK only confirms that the UL is successfully decoded by eNB, however it may not be able to confirm that the UL data has been successfully transferred to the corresponding MME/P-GW. Such use cases can be referred as requiring acknowledged mode (AM) PUR. In other cases, it may be ok to “fire-and-forget” the UL without needing L2/L3 ACK. Such use cases can be referred as requiring unacknowledged mode (UM) PUR. For such use cases, unnecessarily requiring L2/L3 ACK is not desirable due to power consumption and network resource wastage.
[bookmark: _Toc4660007][bookmark: _Toc7625828][bookmark: _Toc7701920][bookmark: _Toc7703028]Some use cases require L2/L3 ACK for PUR transmissions while others do not.
Another aspect on whether L2/L3 ACK is required is whether a DL RRC message is required (regardless of ACK) in response to UL on PUR. If some information is always needed to be provided to the UE after each PUR UL (e.g., NCC for use in next PUR in case of UP), such L2/L3 message can include implicit or explicit L2/L3 ACK. On the other hand, there may be no need to provide DL RRC message, e.g. in CP case with UM PUR as described above. Therefore, RAN2 should discuss whether/when a DL RRC message is required in response to UL on PUR.
[bookmark: _Toc7703029][bookmark: _Toc4660011][bookmark: _Toc7625832][bookmark: _Toc7701925]At least in some CP cases (e.g. with UM PUR), RRC reply in response to UL transmission on PUR is not expected.
[bookmark: _Toc7703032][bookmark: _Toc7703234]RAN2 confirms that for some cases, L2/L3 signalling is not needed.
[bookmark: _Toc7703033][bookmark: _Toc7703235]RAN2 should discuss the cases in which a DL RRC message is required in response to UL on PUR.
Depending on the PUR mode used, the mechanism should be able to support retransmissions and fallback as required. Therefore, it is imperative that both the UE and network are in sync on whether L2/L3 ACK is being used. In RAN2#105, RAN2 discussed about whether/what the UE can request and following was agreed:
	· UE may perform a D-PUR request/information, if D-PUR is indicated as enabled in the cell. 
· Request/information can include:
· Requested TBS 
· Requested periodicity 
· Other information FFS. 



We think it is beneficial for the UE to be able to indicate the desired mode (AM/UM) in the PUR request/information message, so that the network can indicate whether AM or UM PUR is configured.
[bookmark: _Toc4660009][bookmark: _Toc7625830][bookmark: _Toc7701923][bookmark: _Toc7703030][bookmark: _Toc7703236]The UE can include, in PUR request/information, indication of whether L2/L3 ACK is required for the UL data.
[bookmark: _Toc4660010][bookmark: _Toc7625831][bookmark: _Toc7701924][bookmark: _Toc7703031][bookmark: _Toc7703237]PUR configuration includes indication of AM or UM PUR.
[bookmark: _Toc7703238]Summary 
In this contribution, we discussed some aspects of supporting quality of service for UL data transmission on preconfigured resources in IDLE mode. Based on the above discussion, we made the following observations:
Observation 1.	Some use cases require L2/L3 ACK for PUR transmissions while others do not.
Observation 2.	At least in some CP cases (e.g. with UM PUR), RRC reply in response to UL transmission on PUR is not expected.

Based on the discussion and observations, we propose:
Proposal 1.	RAN2 confirms that for some cases, L2/L3 signalling is not needed.
Proposal 2.	RAN2 should discuss the cases in which a DL RRC message is required in response to UL on PUR.
Proposal 3.	The UE can include, in PUR request/information, indication of whether L2/L3 ACK is required for the UL data.
Proposal 4.	PUR configuration includes indication of AM or UM PUR.
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