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1. Introduction

In RAN1 #94bis meeting, RAN1 made following agreements on reconfigured UL resources (PUR) [1].
	Agreement

In idle mode, the UE will at least consider one or more of the following attributes when validating TA (combination of multiple attributes is allowed):

· Serving cell changes (serving cell refers the cell that the UE is camping on)

· Time Alignment Timer for idle mode 

· Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)

· FFS Other attributes: 

· Neighbour cell RSRP change

· TDOA of >=2 eNBs 

· TA History

· Subscription based UE differentiation

· Others not precluded (for example, attributes that need to be considered for high mobility UEs)

Note that UE power consumption should be taken into account for the FFS attributes

Agreement

Dedicated preconfigured UL resource is defined as an PUSCH resource used by a single UE 
· PUSCH resource is time-frequency resource

· Dedicated PUR is contention-free 

Contention-free shared preconfigured UL resource (CFS PUR) is defined as an PUSCH resource simultaneously used by more than one UE

· PUSCH resource is at least time-frequency resource

· CFS PUR is contention-free 

Contention-based shared preconfigured UL resource (CBS PUR) is defined as an PUSCH resource simultaneously used by more than one UE

· PUSCH resource is at least time-frequency resource

· CBS PUR is contention-based (CBS PUR may require contention resolution)

Agreement 

In IDLE mode, HARQ is supported for transmission in dedicated PUR

· A single HARQ process is supported, 

· FFS whether more than one HARQ processes are supported

· FFS: The design of the corresponding MPDCCH search space

Agreement

In idle mode, dedicated PUR is supported.
· Support for CFS PUR is FFS.

· Support for CBS PUR is FFS.

Agreement 

For UL transmission in preconfigured resource, fallback mechanism to RACH/EDT procedures is supported.

Agreement

For transmission in preconfigured UL resources, an RRC idle UE may use the latest TA that passed the validation criteria

Agreement

Pre-configured UL resources for transmission of data are indicated by RRC signaling. At least UE-specific RRC signaling is supported.


In this contribution, we provide our views on the support of transmission in PUR.

2. Discussion 
2.1. Resource configuration type
As described in Section 1, RAN1 agreed on three types of resource configurations as follows. 

· Dedicated preconfigured UL resources (Dedicated PUR)

· Defined as an PUSCH resource used by a single UE 

· Contention-free shared preconfigured resources (CFS PUR)

· Defined as an PUSCH resource simultaneously used by more than one UE
· Some signals/channels (e.g. DMRS) would be dedicated for specific UE
· Contention-based shared preconfigured UL resources (CBS PUR)

· Defined as an PUSCH resource simultaneously used by more than one UE
· CBS PUR is contention-based
Since RAN1 needs to investigate more details of procedure and possible benefits from shared PUR (CFS PUR and CBS PUR), consensus on the support of shared PUR has not been reached. On the other hand, RAN1 agreed to support dedicated PUR since the scheme of dedicated PUR is more clearly. We consider that the legacy UL SPS can be reused at least for connected mode and further discussion is needed about how to extend UL SPS for the use in idle mode.
Proposal 1: Dedicated PUR can be based on UL SPS in RRC_CONNECTED mode,
· FFS: How to extend in RRC_IDLE mode

Dedicated PUR can be considered as the solution optimized for non-bursty traffic, e.g., periodic measurement report from sensor devices. On the other hand, if we consider further enhancement of LTE-IoT, some enhancements should be optimized for very low-traffic IoT services. In this case, CBS PUR is more suitable than dedicated PUR and CFS PUR. 

Proposal 2: CBS PUR should be prioritized than CFS PUR in future discussion. 

2.2. TA validation scheme in PUR
At the last meeting, TA validation scheme in PUR is discussed and candidate options are agreed. Most of criteria, e.g. serving cell change, TA timer based, etc., imply that TA re-validation in idle mode is needed once some criteria are met. In RRC idle mode, UEs obtain TA by using 4-step RACH process. We consider that TA re-validation scheme can be based on 4-step RACH. However, further enhancements can be considered. In the case of preconfigured resources, if all or part of the information corresponding to Msg. 3/4 is configured in UL preconfigured resource setup, we may compact RAR and omit the Msg. 3/4 just for TA re-validation for UL preconfigured resources. In that sense, there is a room to improve the TA revalidation scheme based on 4-step RACH process. 
Proposal 3: TA validation mechanism should be introduced for PUR in RRC_IDLE mode.
In LTE, once RRC connection has been established, initial TA is validated by RACH process. In this case, timeAlignmentTimer which controls how long associated TAG can be belonged with serving cells takes responsibility for TA validation mechanism. When this timer expires, the TA needs to be updated by timing advance command. Considering the case in PUR, if the timeAlignmentTimer does not expire, it is natural to use the current TA even in UL preconfigure resources. Such a transmission in preconfigured resources with valid TA stored from one in RRC connected mode can be baseline. According to type of IoT applications, IoT devices are deployed with fixed position/location, e.g. gas meter, vending machine, etc. If only stationary UEs are targeted in this work, it may be enough to use valid TA with timeAlignmentTimer of longer duration. In general, time variation of TA highly depends on specific use case. If low or no mobility UEs are considered, TA may not be changed for a long time. In this case, PUSCH can be transmitted in PUR, irrespective of timeAlignmentTimer. 
Proposal 4: TA that was validated in RRC connected mode should be used in RRC idle mode for UL preconfigure resources as long as timeAlignmentTimer does not expire. 

2.3. HARQ retransmission 
As mentioned in Section 1, HARQ retransmission is supported only in dedicated PUR. On the other hand, in shared PUR, the details of HARQ retransmission is not clear. In LTE IoT, HARQ feedback for UL transmission scheduled by dynamic UL grant is not supported since all the necessary information for UL HARQ transmission is indicated by UL grant. However, at least in CBS PUR, UE can transmit PUSCH without UL grant. In this case, if PUSCH is not received correctly, eNB may not be able to reply ACK/NACK in certain period. In this case, PUSCH retransmission from upper layer is just triggered after the certain period. In the sense, basically, we think that legacy HARQ retransmission can be supported even in shared PUR. However, in such case, HARQ performance is not very clear. Considering that some of IoT applications may need not only short latency but also detection reliability, we are positive to support HARQ retransmission in shared PUR. However, based on the discussion, HARQ retransmission needs to be further studied taking into account the detailed transmission process of CFS/CBS PUR.
3. Conclusion 

In this contribution, we provide our views on the support of transmission in PUR. Based on the discussion, following proposals are made.

Proposal 1: Dedicated PUR can be based on UL SPS in RRC_CONNECTED mode,

· FFS: How to extend in RRC_IDLE mode
Proposal 2: CBS PUR should be prioritized than CFS PUR in future discussion. 

Proposal 3: TA validation mechanism should be introduced for PUR in RRC_IDLE mode.
Proposal 4: TA that was validated in RRC connected mode should be used in RRC idle mode for UL preconfigure resources as long as timeAlignmentTimer does not expire. 
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