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1 Introduction
During the RAN1 #97 meeting, many issues related to transmission in preconfigured UL resources were discussed and the following progress was reached. 
	Agreement

For a given UE, for dedicated PUR in idle mode and for a given CE mode, the same size DCI, the same PUR M-PDCCH candidates, and the same RNTI is used for all DCI messages for unicast transmissions.
Agreement

For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is [x] subframes after the end PUR transmission

· FFS: Value of x, and if x is fixed or signaled 

· FFS: FD-FDD UEs, TDD UEs

· FFS: Support for monitoring of PUR SS Window before PUR transmission

Note: The PUR SS Window is the time period where the UE monitors the MPDCCH for at least a time period after a PUR transmission
Agreement

For dedicated PUR in idle mode, 
· The maximum mPDDCH repetitions, rmax-mPDCCH-PUR, is included in the PUR configuration
Agreement

For dedicated PUR in idle mode, the duration of the PUR SS window is configured by eNB

· How the duration is configured, and the possible values, will be decided by RAN2.

Agreement

For dedicated PUR in idle mode, the CE mode is 

· Option 1: explicitly configured in the PUR configuration.

· Option2: based on CE mode of last connection

Down select in RAN1#98

Agreement

Select one of the following in RAN1#98

· Alt1: In idle mode, the PUR search space PRB pairs is configured between {2, 2+4, 4} PRBs

· Alt2: In idle mode, the PUR search space PRB pairs is fixed to 2+4 PRBs

Agreement

For dedicated PUR in idle mode, if a UE skips a PUR transmission, it is not mandated to monitor the associated PUR SS window




In this contribution, we will continue the discussion on remaining issues of transmission on the preconfigured UL resources including whether support shared resource, TA update, support of early termination , fallback to RACH/EDT and whether support multi-TB scheduling. Based on the discussion, our views will be shared accordingly. 
2 Discussion
2.1 Shared resource in idle mode
In RAN1 #94b meeting, the following three types of PURs were figured out and dedicated PUR was agreed. Whether support the CFS PUR and CBS PUR is still under investigation in RAN1.
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)

CFS PUR can be realized with the UL MU-MIMO manner or CDM/OCC manner. For UL MU-MIMO, with UE specific DMRS configuration, it can be supported transparently on UE side. It seems no additional specification effort is needed. As for the CDM/OCC , it was discussed in rel-13 and rel-15 and not supported in RRC connected mode. In RRC-idle mode, it is more difficult to support it considering more loose power control. In addition, it is expected that more standardization effort is needed to support it . In this case, CDM/OCC based CFS PUR is not considered. 

With regarding the CBS PUR, the supporting companies state that it can be applied to address the burst traffic. In our understanding, it is difficult predict the accurate packet size and when the burst traffic happen, which would result some challenge in the resource reservation. On the other hand, the existing EDT mechanism can also be utilized to handle the burst traffic. Then the motivation to support the CBS PUR seems weaker.  Moreover, to ensure robust transmission, contention resolution is needed considering potential collision, which may consume more resource and more power. Considering these aspects, it is better not to support the CBS PUR. 
Proposal 1: Only support CFS PUR with MU-MIMO

Proposal 2: CBS PUR is not supported 

2.2 TA update
In RAN1 #96, it was agreed then when the TA is detected as invalid, legacy RACH and EDT procedure would be applied to acquire the valid TA . 

Agreement 

When the TA is validated and found to be invalid and the UE has data to send, the UE can obtain a valid TA and may send data via legacy RACH or EDT procedures 

· FFS whether only TA is acquired and then data sent on PUR is supported
· FFS other approaches to obtain a valid TA
For UE with PUR for transmission, it seems there is no need to complete the whole RACH procedure since only TA information is needed. If complete RACH procedure is applied to obtain a valid TA, RRC connection establish procedure would be performed to enter RRC connected mode. To use the preconfigured UL resource, the UE would perform the RRC release procedure to go to RRC idle status again, which is cumbersome and result in potential resource wastage. Thus the complete legacy RACH procedure is not suitable for the TA update. As for the EDT procedure, it is more lite compared with the legacy RACH procedure. But still contention resolution is needed and the preconfigured UL resource would be wasted as well, which is not resource efficient. 
To ensure more efficient TA acquisition, a simplified RACH procedure is needed. For example, a two-step RACH procedure is needed. Only TA update information is transmitted. In this a compact RAR can be considered. On eNB side, to recognize the PUR UE, dedicated PRACH resource or preamble can be assigned. 
Once UE detect the TA is not valid, data transmission would be stopped until valid TA is obtained. Then the subsequent PUR would not be used, which cause resource wastage. To avoid such situation, TA validation test should be performed before each transmission and the timing gap between the TA validation test and the PUR resource should accommodate the simplified RACH for the TA update as shown in Fig.1. 
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Figure 1 Relationship between TA test timing and PUR resource
Proposal 3: Simplified RACH procedure can be designed to update the TA
Proposal 4: TA validation should be performed before the PUR resource and the timing gap between TA validation test should accommodate the TA update procedure. 

2.3 Early termination 
During the preconfigured transmission procedure, eNB pre-configure the transmission resource including the frequency domain resource and the number of time domain repetitions for the UE.  Considering the channel status would change and the channel status used for the repetition configuration may not be accurate, so it is likely the number of repetitions is over configured. In this case, UE would perform some unnecessary repetitions, which is not power efficient. This is exactly the problem that early termination could solve. By supporting the early termination, once the eNB has successfully detect the data, eNB could feedback the HARQ to inform the UE to stop the transmission so as to save power. 
During the last meeting, it was agreed the start of the PUR SS window is [x] subframes after the end PUR transmission for HD-FDD UEs. While for FD-FDD and TDD UEs, if the early termination is supported, the UE should monitor the search space before the PUR transmission ends. To save power, the UEs configured with early termination is not required to monitor the search space during the whole PUR transmission. For example, the UE could start to monitor the search space [y] subframes before the PUR transmission ends. When the number of repetitions for the PUR transmission is reconfigured, the support of early termination can be enabled or disabled or the start of search space monitoring could be reconfigured accordingly.  
Proposal 5: Support early termination at least for FD-FDD
2.4 Fall back to RACH / EDT
UEs configured with PUR transmission could fallback to RACH or EDT under certain condition. Now it is clear that when the TA is invalid and UE has data to send, then UE could fallback to RACH/EDT to obtain the valid TA. In this session, we try to figure out some other cases that UEs configured with PUR need to fallback to RACH/EDT.
The first case is the DL transmission failure. When the UE transmit data to eNB, UE is required to detect the HARQ. When there is some problem in the DL link, UE may not detect the MPDCCH carrying HARQ successfully and then UE is unaware whether the previous transmission is correct or not. Furthermore it is difficult to recovery the DL link by updating some link parameters such as repetitions, since the reconfiguration relies on the DL transmission. So in this case, UE need to fallback to RACH/ EDT and eNB would release the reserved PUR resource. 
The second case is the UL transmission failure. Considering some parameters can be updated in easier way compared with the DL transmission failure. Then the condition to trigger fallback can be relaxed. For example, the UE will not fallback to RACH/EDT until the number of UL data transmission exceeds certain threshold.  
Another similar case is the transmission skip. On the eNB side, eNB may not detect any signal on the preconfigured resource, one possibility is the UE does not wake up and skip the transmission occasion. And another possibility is that the UE does not pass the TA validation and perform RACH to connect another cell. In this case the eNB may reserve the resource in vain. To avoid this situation, the maximum number of consecutive transmission skip can be defined. On the UE side, UE should wake up once the number of consecutive transmission skip exceeds this threshold. And on the eNB side, eNB would assume UE fallback to RACH/EDT once the number of no signal detected exceeds the threshold. 
The last case is eNB-based trigger. For example, once the eNB want to release the reserved resource for other UE’s scheduling, the eNB could trigger to release the reserved resource and UE should fallback to RACH/EDT once there is data to send. 
Proposal 6: UE could fallback to RACH or EDT in the following case
· Don’t receive MPDCCH carrying HARQ successfully 

· The number of UL retransmission exceeds certain threshold

· eNB-based trigger

Proposal 7: eNB assume UE would fallback to RACH or EDT in the following case and release the reserved resource

· Don’t detect any signal in the resource reserved for the UL resource 

· The number of retransmission decoding failure exceeds certain threshold

· The number of consecutive no signal detected exceeds certain threshold

· eNB inform UE of the release of reserved resource 

2.5 Multi-TB scheduling 
During last several meetings, it was discussed whether to support multi-TB scheduling in PUR transmission. The motivation is to support the case when there is more data to send than the capacity of one 1TB. To us, the motivation is not so convincing. Since the PUR transmission is designed for the fixed transmission pattern such as measurement report from sensors. In our understanding, in this case, the packet size can be expected and then suitable resource would be assigned to accommodate the report as much as possible. Even if there is case that one report exceeds the capacity of one TB, small periodicity of PUR can be set so as to provide more transmission resource. It is expected than supporting multi-TB scheduling in PUR would result in significant complexity and more standardization effort is needed. Thus, we prefer not to support multi-TB scheduling in PUR transmission at current stage. If significant gain is justified in the future, supporting multi-TB in PUR can be considered
Proposal 8: Multi-TB scheduling is NOT supported 

3 Conclusion
In this contribution, we discussed the remaining issues of standalone MTC. Our views are summarized as follows 
Proposal 1: Only support CFS PUR with MU-MIMO

Proposal 2: CBS PUR is not supported 

Proposal  3: Simplified RACH procedure can be designed to update the TA

Proposal 4: TA validation should be performed before the PUR resource, the timing gap between TA validation test should accommodate the TA update procedure. 

Proposal 5: Support early termination at least for FD-FDD

Proposal 6: UE could fallback to RACH or EDT in the following case

· Don’t receive MPDCCH carrying HARQ successfully 

· The number of UL retransmission exceeds certain threshold

· eNB-based trigger

Proposal 7: eNB assume UE would fallback to RACH or EDT in the following case and release the reserved resource

· Don’t detect any signal in the resource reserved for the UL resource 

· The number of retransmission decoding failure exceeds certain threshold

· The number of consecutive no signal detected exceeds certain threshold

· eNB inform UE of the release of reserved resource 

Proposal 8: Multi-TB scheduling is NOT supported
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