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Introduction
The following tdoc provides a summary of the open issues and proposals based submitted tdoc’s to the “Support for transmission in preconfigured UL resources” agenda item for RAN1#94. The following is the WID objective:
[bookmark: _Hlk515906322]Improved UL transmission efficiency and/or UE power consumption:
· 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 
Timing Advance
The WID states “…for UEs with a valid timing advance”.   This section contains issues related to TA. 
TA Validity Definition 
Issue:  What is the definition of what is “Valid TA” is. e.g. what % of CP is considered valid. 
Proposal #1: Send LS to RAN4 to decide
Supported by: 

Proposal #2: Study and decide within RAN1
Supported by:  
TA Validation Mechanism
A mechanism to determine if/when the UE has valid TA is needed. At least, the following TA validation criterion could be studied: 
RRM measure delta
Time (i.e. how long a configured TA is valid)
SNR
Previous mobility events (i.e. NW controlled)
Others not precluded. 

Consider a LS to RAN4

Proposal #1: Study the above TA validation criteria’s 
Supported by: 

Proposal #2: Send LS to RAN4
Supported by: Sierra Wireless 
Dedicated and/or Shared Resources
The WID indicates “Both shared resources and dedicated resources can be discussed” so RAN1 must decide if shared and/or dedicated resources are supported.
Dedicated Pre-configured UL Resources (PUR)
Issue: Whether to support dedicated PUR or not. Dedicated resources would have no collisions thus no need for contention resolution needed. 

Considerations: 
Best suited for applications that have periodic transmissions of the same size
Best for UE power consumption – exact TBS (no padding), no collisions, minimal signaling
No need for eNB blind decoding
Best for capacity – no collisions
No need for contention resolution
UE may be mandated to transmit on each assigned PUR whether they have data or not (Or at least be charged)

Can consider increasing multiplexing of dedicated resources by:
Sub-PRB
MU-MIMO
CDMA
Others not precluded.

Proposal #1: Dedicated pre-configured UL resources is supported
Supported by: Sierra Wireless(priority), ZTE (priority),  Qualcomm, Huawei, Samsung(priority), LGE, Sony

Shared Pre-configured UL Resources (PUR)
Issue: Whether to support shared PUR or not. Shared PUR will require the UE to autonomously decided on which shared resources to use from a pool of shared resources. A collision/contention resolution is needed. 

Conidiations:
Best for applications that have a-periodic transmissions with different data packet sizes
Collisions will cause UE power consumption and capacity degradation
eNB requires blind decoding of TBS sizes and repeats – this may limit TBS options
Need a contention resolution mechanism
Combining HARQ re-transmission is more complex

Proposal #1: Shared pre-configured UL resources is supported
Supported by: Nokia, Sony, Huawei, Qualcomm 
Connected and Idle mode support
The WID indicates “idle and/or connected mode” so RAN1 must decide if idle and/or connected mode is supported.
Idle mode Pre-configured Shared UL Resources (PUR) Support
Issue: Whether to support Idle mode PUR or not.
Proposal #1: Idle mode based pre-configured UL resources is supported
Supported by: Sierra,  Nokia (priority), Qualcomm(priority), Huawei, Samsung, LGE(priority), Sony
Care consider – NTT Docomo
Connected Pre-configured Shared UL Resources (PUR) mode support
Issue: Whether to support Connect mode PUR or not. LTE-M already supports SPS in connected mode  A so some possible enhancements could include:
Mode B support
NR type SPS 

Proposal #1: Connected mode based pre-configured UL resources is supported
Supported by: Intel, NTT Docomo

Proposal #2: Connected mode based pre-configured UL resources is NOT supported
Supported by: Samsung
General
Maximum Idle mode PUR Period
Issue: Legacy PUR mechanisms like SPS have a very short period (i.e. 640ms). Some companies have indicated that idle mode PUR for LTE-M should support a much longer periodicity of at least hours. Since this may change the design, agreeing on a maximum periodicity range may be useful.
Proposal #1 – The periodicity of dedicated preconfigured UL resources in RRC-idle mode should support at least hours.
Supported by: Sierra Wireless, Samsung
Oversubscription of PUR
Issue: A UE may request and be granted more PUR than it uses (e.g. UE has PUR every 30 seconds but only sends data 1 per hour). For dedicated resource, this would be very inefficient use of resources. Some mechanisms to consider may include:
Mandate UE to transmit on all assigned PUR (this may not prevent UE which are AC power from oversubscribing)
Charge $$ UE for data in each PUR regardless if UE sends data, blank data, or not
Mandatory or Optional Transmission for dedicated PUR
Issue:  For legacy SPS, a UE is mandated to transmit in the PUR even if it has no data. RAN1 needs to decide if LTE-M UEs will mandated to transmit in its dedicated PUR or not. Some considerations:
If not mandated to transmit
eNB needs a reliable DTX detection
If mandated to transmit
Increases battery life
Update Mechanisms
Issue:  Some companies have indicated that new mechanisms should be considered to update some of the PUR parameters especially for changing coverage and TA. Mechanisms to dynamically and efficiently update the following PUR parameters could be studied:
TA
PA Power
Repetition
MCS
Time and frequency resource
Others not precluded.
Increasing Multiple Access
Issue:  For dedicated and shared resources, increase multiple access will improve capacity. At least, the following mechanisms to improve multiple access could be studied:
Sub-PRB
CDMA
MU-MIMO (also study increased DMRS patterns)
Others not precluded.

Configuration of pre-configured resources (PUR)
Issue:  The aspects that can be pre-configured for PUR need to be agreed. At least, the following list of configuration aspects could be studied:
Frequency domain resources
Time Domain (period and offset)
TBS options
Coverage factor: MCS and repeats
Frequency hopping
HARQ retransmission MPDCCH search space
Pre-grant window (see [5] for details)
Others not precluded.
Retransmission
Issue:  Several issues have been identified and discussed WRT to re-transmission and HARQ. These issues can be studied but can be deprioritized for this meeting.
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