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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The RAN1#98 agreements for PUR in both NB-IoT and eMTC sessions so far are listed below.

[bookmark: _Toc16925528][bookmark: _GoBack]NB-IoT 6.2.2.2 Support for transmission in preconfigured UL resources
	R1-1909556	Feature lead summary of Support for transmission in preconfigured UL resources	Futurewei
Agreement
Confirm the Working Assumption#1 in RAN1#96bis
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
Confirm the Working Assumption#2 in RAN1#96bis
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

Possible Agreement
Introduce a shortened TA update range for PUR using X bits.
· FFS: Value of X

Agreement
For dedicated PUR in idle mode, the maximum NPDCCH repetitions, X, is included in the PUR configuration and the PUR NPDCCH candidates are derived using legacy USS rules where rmax= X.


Potential agreement #6: 
The dedicated PUR ACK DCI indicates whether the current PUR monitoring is terminated [or continues monitoring the PUR search space after a gap]
· FFS: whether the gap is always zero or it can be zero

Potential agreement #7: 
One or more of the following information conveyed in the dedicated PUR ACK DCI are selected in RAN1#98bis:
· Indication of PUR search space monitoring termination
· TA adjustment
· UE TX power adjustment
· NPUSCH repetition adjustment

Possible Agreement
· After data transmission on PUR, the UE may expect an explicit NACK on NPDCCH, which indicates the UE can fallback to legacy RACH/EDT procedure.

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.
· Details on time period

Agreement 
Open loop power control is used as power control mechanism for PUR.
· The power for PUR transmission is calculated based on pathloss regardless of the number of repetitions.

Possible Agreement
CFS PUR using MU-MIMO with UE-specific orthogonal DMRS is supported



eMTC - 6.2.1.2 Support for transmission in preconfigured UL resources
	R1-1908189	LTE-M Preconfigured UL Resources Summary RAN1 #98	Sierra Wireless

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


For further discussions
· For HD-FDD UEs, the start of the PUR SS Window is X BL/CE valid DL subframes after the end of PUR transmission where X is configured by eNB in PUR configuration.
· For FD-FDD UEs and TDD UEs, the start of the PUR SS Window is X BL/CE valid DL subframes after the start of PUR transmission where X is configured by eNB in PUR configuration.
· Note: Valid BL/CE DL SFs are determine based on legacy rules

Possible Agreement
In the PUR search space for dedicated PUR, the UE monitors for at least
· DL grants
· FFS: Configuration of PUCCH
· FFS: PDCCH orders
· FFS: PRACH configuration

Agreement
It is supported that after a PUR transmission, if the UE doesn’t decode any valid DCI messages in the PUR SS and within the PUR SS window, the UE shall initiate and complete a legacy EDT or RA procedure before transmitting on PUR allocation.

Agreement
RAN1 will downselect among the following fields 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 fields 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)
· Type2-CSS can also be discussed as part of the FFS

Conclusion
CBS PUR is not supported in Rel-16

For further discussion
· Aspects related to notifying eNB of unused PUR resources.
· Potential enhancements of power control mechanisms for PUR. (The baseline is the existing NB-IoT open loop power control.)



This contribution summarizes the offline discussion on Thursday Aug. 29, 2019.
PUR SS Window
RAN1#97 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: Support for monitoring of PUR SS Window before PUR transmission
Note: The PUR SS Window is the time period where the UE monitors the NPDCCH for at least a time period after a PUR transmission

Value of x

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

For MTC:
Offline 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 



Monitoring of the PUR SS Window

Potential agreement 
The dedicated PUR ACK DCI at least allows for indicating implicitly or explicitly [whether] 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)


MTC: (already agreed in NB-IoT session)
Potential 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.
· Details on time period


 (from MTC chairman’s notes)
Possible Agreement
In the PUR search space for dedicated PUR, the UE monitors for at least
· DL grants
· FFS: Configuration of PUCCH
· FFS: PDCCH orders
· FFS: PRACH configuration


NACK
Possible Agreement
After data transmission on PUR, the UE may expect an explicit NACK on NPDCCH, 
· FFS: whether explicit NACK indicates to the UE falls back to EDT or RACH


Information carried by the dedicated PUR ACK DCI
Potential agreement #7: (from NB-IoT chairman’s notes)
One or more of the following information conveyed in the dedicated PUR ACK DCI are selected in RAN1#98bis:
· Indication of PUR search space monitoring termination
· TA adjustment
· UE TX power adjustment
· NPUSCH repetition adjustment

Agreement in eMTC session:
RAN1 will downselect among the following fields 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 fields will be considered.

It is suggested to further discuss in this meeting the list of fields for PUR L1 ACK.


Skipping PUR transmission
 (from NB-IoT FL summary)
Potential Agreement
For dedicated PUR in idle mode, if a UE skips a PUR transmission, 
· Option 1: UE is not expected to monitor the PUR SS windows.
· Option 2: UE monitors a subset of the PUR SS windows.

No UL data transmission
(From eMTC FL summary)
Issue: It has been agreed that a UE may skip PUR transmission when it has no UL data but only a limited number of PUR transmission maybe skipped before the PUR configuration is released. The procedure the UE follows if it has skipped the maximum number of PUR allocations or the eNB has disabled skipping has not yet been agreed.

Potential Agreement
If PUR transmission skipping is disabled, or if the UE has skipped one less than the maximum number of PUR transmissions, and the UE does not want the PUR configuration to be released at the next PUR allocation, the UE must a transmit a zero padded TB during the next PUR allocation. 

PUR SS overlaps in time domain with Type1-CSS (for paging)
(from NB-IoT FL summary)
Potential Agreement
After a PUR transmission, when PUR SS overlaps with Paging CSS, 
· Option 1: the UE prioritizes PUR SS
· Option 2: the UE prioritizes Paging SS
· Option 3:
· For a UE operated only in DRX mode, the UE prioritizes PUR SS
· For a UE operated in eDRX mode, the UE prioritizes Paging SS


Shared PUR
Possible Agreement 
CFS PUR using MU-MIMO with UE-specific orthogonal DMRS is supported

From RAN1_LTE reflector:

Working assumption for eMTC full PRB allocation:
CFS-PUR is supported for transmission with R>= [64 or 128] repetitions. The specification impact of CFS-PUR is limited to the following:
- 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)
- Allow for UE-specific c_init for PUSCH scrambling.
      - FFS if the current c_init equation is used by using the configured (UE-specific) PUR_RNTI, or a different equation is used for the scrambling initialization.

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.


Working assumption For NB-IoT and eMTC sub-PRB allocation:
CFS-PUR is supported for transmission with R>= [64 or 128] [repetitions or ms] and at least for 3 tone, 6 tone, and 12 tone allocation.
The specification impact of CFS-PUR is limited to the following:
- Allow for UE-specific cyclic shift for DMRS:
                - For 3 tone allocation, [2 or 3] cyclic shifts.
                - For 6 tone allocation, [2 or 4] cyclic shifts.
                - For 12 tone allocation, [2 or 4 or 8] cyclic shifts.
- Allow for UE-specific c_init for PUSCH scrambling.
      - FFS if the current c_init equation is used by using the configured (UE-specific) PUR_RNTI, or a different equation is used for the scrambling initialization.
FFS: Support of CFS-PUR for single tone (NB-IoT) and 2 out of 3 tones (eMTC)

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.


Timing Advance (TA)
Obtaining a valid TA
One remaining issue for obtaining a valid TA (the TA is validated and found to be invalid) when the UE has data to send is which mechanism(s) can be used by the UE to acquire a valid TA. 

Potential Agreement:
When the TA is validated and found to be invalid, a mechanism simpler than legacy RACH procedure to update TA is supported
· FFS the details of the mechanism 

Threshold 
The threshold discussion is currently in RAN4. It is suggested to wait for RAN4, and discuss remaining RAN1 issues, if any, after RAN4 concludes. Companies can take into consideration the observations/proposals summarized above for future RAN1 discussion, if needed.

TA range
Possible Agreement
Introduce a shortened TA update range for PUR using X bits.
· FFS: Value of X

