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1 Introduction
During the RAN1 #98 meeting, many issues related to transmission in preconfigured UL resources were discussed and the following progress was reached. 
	Agreement

The following WA is confirmed:

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
Agreement

The following WA is confirmed:

For dedicated PUR

· During the PUR search space monitoring, the UE monitors for DCI scrambled with a RNTI assuming that the RNTI is not shared with any other UE

· Note: It is up to RAN2 to decide how the RNTI is signaled to UE or derived

· FFS if the UE monitors any additional RNTI which may be shared with other UEs.

· Note: The same RNTI may be used over non-overlapping time and/or frequency resources

Agreement

In idle mode, the PUR search space PRB pairs is configured between {2, 2+4, 4} PRBs and this configuration is in the PUR configuration.
Agreement

The PUR (re)configuration explicitly signals the CE mode which can only be changed via RRC signalling (i.e. not via L1 messages).

Agreement

For dedicated PUR in idle mode, the PUR MPDCCH candidates are derived using legacy USS rules where rmax= rmax-mPDCCH-PUR
· FFS: Initialization of Yp,k
Agreement

For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.

For dedicated PUR in idle mode and for FD-FDD/TDD UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission. 

· FFS whether/when the UE is monitoring for early termination during the PUR transmission 

Agreement

After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.

· FFS: Details on time period

Agreement

RAN1 will downselect among the following indications for PUR L1 ACK in RAN1#98bis

· Timing advance adjustment (including TA adjustment of 0)

· UE TX power adjustment 

· PUSCH repetition adjustment

· Indication of PUR SS monitoring termination

· Flag to indicate L1 ACK

· None of the above (i.e. the legacy L1 ACK will be reused)

Note: No new indications will be considered.

Agreement

· For PUR transmissions in a PUR allocation, the TX power is at least based on the estimated path loss and the configured Target UL Power Level (P_0).

· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)

· For PUR HARQ re-transmissions in CE mode A, the TPC field in the UL grant is used to adjust the TX power

· FFS for CE mode B

· FFS whether to reset the TPC accumulation mechanism for every initial PUR transmission

· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)

Agreement

The dedicated PUR ACK DCI at least allows for indicating implicitly or explicitly that the current PUR monitoring is terminated 

· FFS: The dedicated PUR ACK DCI at least allows for indicating whether the UE continues monitoring the PUR search space after a gap (whether the gap is always zero or it can be zero)

Agreement

After data transmission on PUR, the UE may expect an explicit indication on MPDCCH for fallback to EDT or RACH

Working assumption 

For eMTC full PRB allocation, for PUR with R>= [64 or 128] repetitions:

· Allow for UE-specific cyclic shift ([2 or 4 or 8] cyclic shifts) for DMRS.

· The number of PRBs that can be allocated to a UE are the same as in legacy (e.g., max 2PRBs can be allocated to a UE in CE Mode B)

· For PUSCH scrambling, the baseline is the current c_init equation by using the configured PUR_RNTI. 

· Companies are welcome to evaluate baseline c_init, alternative c_init (e.g. c_init for NPDSCH rotation sequence) equations, and other proposals. 

Note 1: The Working Assumption is also subject to the potential RAN2 and RAN4 specification impacts.

Note 2: It is transparent to a given UE whether the eNB is allocating other UEs in the same resource.




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 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 6: Multi-TB scheduling is NOT supported 

3 Conclusion
In this contribution, we discussed the remaining issues of UL transmission in preconfigured resource. 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: Multi-TB scheduling is NOT supported
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