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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
One of the objectives of the Rel-16 WI on additional enhancements for NB-IoT [1] is to specify support for UL transmission in preconfigured resources.
	[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


Agreements on transmission on UL preconfigured resources from RAN1#94 to RAN1#96bis follow.
RAN1#94
	Agreement
Idle mode based pre-configured UL resources is supported for UEs in possession of a valid TA
· FFS: Validation mechanism for TA
· FFS: How the pre-configured UL resources is acquired

Agreement
For transmission in preconfigured UL resources, the UE may use the latest TA of which its validity can be confirmed

Agreement 
Study both shared and dedicated resource for preconfigured UL resources. If both shared and dedicated resources are supported, strive for commonality in design of both resource types.

Agreement
HARQ procedures for transmission in preconfigured UL resources should be studied and the following aspects should be considered: 
· Whether to support HARQ;
· If supported, details of HARQ design including the number of HARQ processes;
· Whether ACK/NACK is necessary
Fallback mechanisms should be considered, e.g. fallback to legacy RACH/EDT procedures.


RAN1#94b
	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 NRSRP changes (serving cell refers the cell that the UE is camping on)
· FFS Other attributes: 
· Neighbour cell NRSRP 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
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.

Agreement
The resource configuration includes at least the following 
· Time domain resources including periodicity(s) 
· Frequency domain resources
· TBS(s)/MCS(s)

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

Agreement
Dedicated preconfigured UL resource is defined as an NPUSCH resource used by a single UE 
· NPUSCH resource is time-frequency resource
· Dedicated PUR is contention-free 
Contention-free shared preconfigured UL resource (CFS PUR) is defined as an NPUSCH resource simultaneously used by more than one UE
· NPUSCH resource is at least time-frequency resource
· CFS PUR is contention-free 
Contention-based shared preconfigured UL resource (CBS PUR) is defined as an NPUSCH resource simultaneously used by more than one UE
· NPUSCH 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 two HARQ processes are supported
· FFS: The design of the corresponding NPDCCH search space

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


RAN1#95
	Agreement 
In idle mode, at least the following TA validation attributes are supported:
· Serving cell changes (serving cell refers the cell that the UE is camping on)
· Time Alignment Timer for idle mode 
· Serving cell NRSRP changes (serving cell refers the cell that the UE is camping on)
· Based on NRSRP measurement definition in existing Rel-15 TS36.214
Send LS to RAN2, RAN4 to consider in their work. All the agreements with ‘include in LS to RAN2, RAN4’ for NB-IoT and eMTC should be captured in this LS. The LS is endorsed in R1-1813778

Agreement
The UE can be configured to use at least these TA validation attributes:
· Time Alignment Timer for idle mode 
· Serving cell NRSRP changes 
· Note: the configuration shall support disabling of the TA validation attributes
Include in LS to RAN2, RAN4.

For further study:
TA validation attributes:
· Subscription based UE differentiation (or Stationary indication in held in subscription)
· Cell specific indication where TA is valid within that cell

Agreement
Include in LS to RAN2, RAN4:
RAN1 assumes that a UE transitioning from EDT/connected to idle mode can use the valid TA that was used while in EDT/connected mode. 

Agreement
For dedicated PUR in idle mode, the UE may skip UL transmissions.
· FFS: Resource release mechanism
· FFS: Whether or not to support mechanism to disable skipping by eNB

Agreement
In idle mode, only one HARQ process is supported for dedicated PUR

Agreement
For dedicated PUR in idle mode, UL grant for HARQ retransmission is transmitted in search space
· FFS: Details on the search space (for example USS, CSS)


RAN1#96
	Agreement 
When the UE is configured to use several TA validation criteria, the TA is valid only when all the configured TA validation criteria are satisfied.

Agreement
For dedicated PUR in idle mode, the PUR search space configuration shall be included in the PUR configuration.
· PUR search space is the search space where UE monitors for NPDCCH
· FFS: Whether PUR search space is common or UE specific

Agreement
In idle mode, the TA validation configuration can include “PUR Time Alignment Timer”
· Where the UE considers the TA as invalid if the (current time – time at last TA update) > the PUR Time Alignment Timer
· Details on how to specify the “PUR Time Alignment Timer” is up to RAN2  

Agreement
In idle mode, when the UE validates TA, the UE considers the TA for the previous serving cell as invalid if the serving cell changes
· Above applies for the case where the UE is configured to use the serving cell change attribute

Agreement
For dedicated PUR in idle mode, the dedicated PUR ACK is at least sent on NPDCCH 
· FFS: Whether to introduce new field in DCI or reuse existing field
· RAN2 can decide if a higher layer PUR ACK is also supported

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

Agreement
In idle mode, at least the following PUR configurations and PUR parameters may be updated after a PUR transmission:
· Timing advance adjustment 
· UE TX power adjustment
· FFS: Repetition adjustment for NPUSCH
FFS: Whether the above update is done in L1 and/or higher layer

Agreement
In idle mode, the PUR search space configuration includes at least the following: 
· NPDCCH repetitions and aggregation levels 
· NPDCCH starting subframe periodicity (variable G)
· Starting subframe position (alpha_offset)

Agreement
For dedicated PUR, in idle mode, the PUR resource configuration includes at least the following 
· Time domain resources including periodicity(s) 
· Note: also includes number of repetitions, number of RUs, starting position
· Frequency domain resources
· TBS(s)/MCS(s)
· Power control parameters
· Legacy DMRS pattern


RAN1#96bis
	Agreement
In idle mode, a UE can be configured such that TA is always valid within a given cell.
· Up to RAN2 how to implement 
· e.g. PUR Time Alignment Timer or NRSRP Threshold = infinity 

Agreement 
The value(s) of NRSRP threshold(s) is UE specific

Agreement
The UE monitors the NPDCCH for at least a time period after a PUR transmission.
· FFS: Details of the time period
· FFS: UE behaviour if nothing is received in that time period. 
· FFS: If and how often UE monitors NPDCCH after a PUR allocation in which it has not transmitted

Agreement
Reuse existing field(s) of DCI format N0 to convey the dedicated PUR ACK

Agreement
After data transmission on PUR, upon unsuccessful decoding by eNB, the UE can expect an UL grant for retransmission on NPDCCH. Other behaviors are FFS.

Working Assumption#1
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
The working assumption will be automatically confirmed if for some cases L2/L3 signaling is not needed. If RAN2 decides that L2/L3 signaling is needed for all cases, the working assumption will be reverted.

Working Assumption#2
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
Send an LS to RAN2 to include two above working assumptions. Ask whether the first bullet in working assumption #2 is feasible. If it is concluded that working assumption #2 feasible, the working assumption #2 will be automatically confirmed. (LS is endorsed in eMTC agenda item)

Agreement 
For dedicated PUR in idle mode, the PUR configuration is configured by UE-specific RRC signaling.


This contribution summarizes views and proposals in RAN1#97 [2]-[15].
Timing Advance (TA)
TA validation mechanisms
Further aspects of the agreed TA validation mechanisms are discussed by some companies. Table 1 summaries related observations and proposals.
Table 1 Details of TA validation mechanisms
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Observation 1: For low mobility applications, it is possible that the TA timer expires but the TA is still accurate, and the UE may be unnecessarily prevented from using PUR due to the TA timer expired.
Proposal 1: The UE is allowed to restart the TA timer when its mobility is extremely low, e.g., when the measured NRSRP change is extremely small.

	ZTE
	Observation 1: NRSRP change is not linear with the change of distance from eNB and is affected by various factors.
Observation 2: PUR UE’s location at the time when TA was evaluated cannot be accurately estimated by eNB even with positioning enabled in certain scenario.
Observation 3: ∆NRSRP threshold accuracy cannot be guaranteed.
Proposal 1: For “Serving cell NRSRP changes” based TA validation mechanism, ∆NRSRP is defined as
                   ∆NRSRP = (latest NRSRP measurement) -  (NRSRP measurement when TA was evaluated last time)
Proposal 2: For evaluation of NRSRP for TA validation,
If abs(∆NRSRP)<=R1, (R1 is eNB configured RRC parameter), TA is valid for this NRSRP measurement
Observation 4: For PUR transmission in RRC_IDLE mode, at least N(N>=0) NRSRP measurement intervals exist before next PUR transmission when the TA was evaluated.
Observation 5: If the ∆NRSRP satisfies abs(∆NRSRP)<=R1 in each of the N NRSRP measurement intervals, it proves that the UE is always close to its initial location. Therefore, there exists a very high possibility that the TA is valid for the next PUR transmission.
Proposal 3: For “Serving cell NRSRP changes” based TA validation mechanism, the number of ∆NRSRP calculation result per PUR period, M, can be configured by eNB.
-	When M>1, and if at least one ∆NRSRP calculation result satisfies abs(∆NRSRP)>R1 , (R1 is eNB configured RRC parameter), TA is invalid.
Proposal 4: For TA Timer based TA validation mechanism, validation instant is at least X ms before next PUR transmission. X is eNB configured RRC parameter.

	Sierra Wireless, S.A.
	Observation 3:	At least the following options of how the UE is to obtain the NRSRP threshold(s) are possible:
Option 1: Calculated based on an equation
Option 2: Calculated based on a table
Option 3: Signaled to the UE when the TA is updated
The same methods can be used for the single and two threshold method.
Observation 4:	When an equation or table is used to calculate the threshold(s), the single and two threshold method use the same equation/table thus the signalling overhead and specification impact is the same.
Observation 5:	When the threshold(s) are signaled each time the TA is updated, for both the single and two threshold methods, there is significant signalling overhead especially if layer 2 signalling is needed. 
Proposal 9:  	The UE shall calculate the NRSRP threshold(s) based on:
•	Option 1: an equation 
•	Option 2: a lookup table and interpolation
Down selection between option 1 and 2

	ASUSTEK COMPUTER (SHANGHAI)
	Observation: Configuration of coupling TA validation and radio condition would limit the applicability of D-PUR in RRC_IDLE.



The threshold discussion is currently in RAN4. Hence it is suggested to wait for RAN4, and discuss remaining RAN1 issues, if any, after RAN4 concludes.
There are other observation/proposals brought up by a single company. In the interest of time, it is suggested companies can take into considerations such points for further discussion in future meetings. 
Acquiring a valid TA
Companies provided views on the FFS of the RAN1#96 agreement below, as summarized in Table 2. 
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
Table 2 Acquiring a valid TA
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Proposal 2: When the TA is validated and found to be invalid, and the UE has data to send, it is supported that only TA is acquired and then data are sent on PUR.
Proposal 3: A contention-free PRACH preamble is configured in the PUR configuration to the UE for TA update purpose.

	Ericsson
	Observation 1	When the TA validation mechanisms are tested and not passed, there is an FFS on whether only the TA should be acquired. In relation to it, the following disadvantages have been identified: 
•	The resulting overhead would be comparable to EDT.
•	PUR is a feature intended for stationary UEs with valid TA, updating the TA when the validity test fails may not be sufficient if the failure was due to e.g., a cell change, or coverage level change.
•	Updating the TA when the validity test fails will require performing the test long before the PUR transmission opportunity to get a new TA and comeback to PUR.
•	The essence of PUR, which allows to transmit on PUR only to those UEs that fulfil the condition of being in possession of valid TA (from connected mode) would be lost.
•	In PUR, a UE may obtain an updated TA (i.e., a TA adjustment in a range from 0 to 63) after a PUR transmission, but not an initial timing advance command (in a range from 0 to 1282) right before transmitting on PUR.
Proposal 1	When the TA validation mechanisms are tested and not passed, the fall-back to legacy RACH or EDT agreed in RAN1 #96 is preferred over the FFSs.

	LG Electronics
	Proposal 1: A UE in RRC_IDLE state can update its TA for D-PUR transmission, and the TA information can be obtained via
	MAC CE in NPDSCH scheduled by NPDCCH in PUR search space
	MAC RAR, if PDCCH-ordered NPRACH transmission is triggered by NPDCCH in PUR search space
Proposal 2: For the case where UE updates it’s TA for D-PUR transmission, support early termination of RACH procedure obtaining only a valid TA without transitioning to RRC_CONNECTED state.

	ZTE
	Observation 6: Legacy RACH is not a preferred method for obtaining valid TA for PUR UE in RRC_IDLE mode when the TA is invalid.
Observation 7: EDT may not be enabled if eNB has not configured the corresponding NPRACH Time-Frequency resources, in this case EDT cannot be used to obtain a valid TA.
Observation 8: For the case that the TBS for PUR transmission is larger than 1000bits, EDT is not suitable for obtaining a valid TA since the EDT Msg3 cannot carry the PUR data.
Observation 9: When the PUR UE has data to send, dedicated PUR resource is preferred than EDT since the dedicated PUR resource is non-contention based.
Observation 10: If UL data is transmitted in EDT Msg3, at least the next PUR resource will be wasted.
Proposal 5: When the TA is validated and found to be invalid and the UE has data to send, a simplified legacy contention based random access procedure can be used for only obtaining TA.
Proposal 6: Non-contention based NPRACH resources can be configured in PUR configuration.
Observation 11: Once TA is invalid, the subsequent dedicated PUR resources cannot be used for PUR transmission until TA is updated to valid.
Observation 12: If PUR transmission is happened during TA invalidation, the PUR transmission cannot be successfully decoded by eNB and this leads to the waste of PUR resource. 
Observation 13: If time-frequency resources of dedicated PUR allocated by eNB is large enough for carrying preamble, the preamble can be transmitted in the dedicated PUR resource for TA measurement when TA is invalid.
Observation 14: If preamble is transmitted in dedicated PUR resources, when TA is invalid, the waste of PUR resources is reduced and it can avoid the collision with the preambles transmitted in NPRACH.
Proposal 7: Preamble can be transmitted on the PUR resource when TA is invalid.
Observation 17:  When TA is found to be invalid, the eNB can send a NPDCCH in which non-contention based random access preamble is allocated to trigger non-contention based random access procedure for the update of TA.
Proposal 15:For PUR transmitted in RRC_IDLE mode, non-contention based random access can be triggered by the eNB via NPDCCH sent in the PUR search space.

	III
	Proposal 1: TA update is supported to be transmitted to the UE in response to a preconfigured UL transmission.
Proposal 2: Dedicated NPRACH resource can be configured with the preconfigured UL resource for TA update purpose only.
Proposal 3: If dedicated NPRACH resource is configured, UE attempts to update the TA by NPRACH preamble transmission before releasing the preconfigured UL resource.

	Sierra Wireless, S.A.
	Proposal 10:  	No new methods to update an invalid TA shall be specified in Rel 16
Proposal 11:  	No support for a method where only TA is acquired via legacy EDT or RA and then data is sent on PUR allocation
Observation 6:	A mechanism where UE can request to de-allocate the next PUR allocation when in connected mode should be studied by RAN2



Table 3 is a summary of the proposals on how to reacquire a valid TA and send data on PUR.
Table 3 Reacquiring a valid TA and send data on PUR
	Source
	Procedure simpler than legacy RACH procedure to update TA
	UE uses contention-free PRACH preamble to update TA
	PDCCH order triggered CFRA for TA update

	Huawei, HiSilicon
	Yes
	Yes
	

	LG Electronics
	Yes
	/
	/

	ZTE
	Yes
	Yes
	Yes

	III
	Yes
	Yes
	/


Supporting and non-supporting arguments for TA is acquired and then data is sent on PUR are summarized below.
Supporting arguments:
· The configured PRACH preamble is contention free and the PUR is dedicated. However, conventional RACH/EDT is contention-based and may cause resource collision and the retransmission of Msg3
· Reduce signaling overhead compared to 4-step RACH procedure (avoid entering RRC_CONNECTED mode)
· PUR transmission can support larger TBS than EDT (EDT only support 1000 bits TBS)
· Avoid wasting the PUR, which is already allocated
· A PUR-capable UE does not necessarily support EDT feature, and may be only able to fallback to RACH procedures
· EDT may not be enabled if eNB has not configured the corresponding NPRACH Time-Frequency resources
Non-supporting arguments:
· The signaling overhead would still be comparable to EDT
· Updating the TA is not sufficient (coverage/cell change)
· Require performing the test long before the PUR transmission opportunity as to give time transmit Msg1, Msg2 (get a new TA) and comeback to PUR to perform the transmission
· Large specification impact, and it is unclear how unique PRACHs can be assigned to every UE and still be scalable to millions of UEs
Based on the expressed views, more companies prefer that if the TA is found invalid, the UE validates the TA and sends data using PURs. 
It is noted that the existing agreement already allows that if the TA is found invalid, the UE can obtain a valid TA and may send data on PUR. It is then suggested to further discuss a simple mechanism for transmission in this case.
PDCCH monitoring and PUR Search Space set
Table 4 NPDCCH monitoring and PUR search space set
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Proposal 4: After data transmission on PUR, the UE starts a timer and monitors the NPDCCH until the timer expires or is stopped. If the timer expires and nothing is received, the UE shall consider the data transmission on PUR not successful and shall flush the HARQ buffer.
Observation 2: If the UE always skips UL transmissions and does not monitor the NPDCCH, then the eNB cannot send PUR reconfiguration (e.g., change PUR periodicity) or PUR release indications to the UE efficiently and timely.
Observation 3: If the UE monitors NPDCCH after every PUR occasion it skips, then the UE power consumption is too large.
Proposal 5: The UE is required to monitor NPDCCH after skipping N PUR occasions, where N is configured in the PUR configuration.

	Ericsson
	Observation 2	The search space design is highly dependent on whether RAN2 “decides that L2/L3 signaling is needed for all cases” or not.
Observation 3	Towards the search space design, there might be different scenarios to consider (e.g., hybrid scheme when no reconfiguration “L1 ACK or UL Grant”, hybrid scheme when reconfiguration “L2/L3 Signalling or UL Grant”, L2/L2 Signaling is needed all time: L2/L3 Signaling (perhaps embedding the L1-ACK) or UL Grant, etc), and it is therefore better to wait until RAN2 has made a decision.
Proposal 2	Wait for the RAN2 decision on whether “L2/L3 signaling is needed for all cases” or not, since the search space design is highly dependent on that decision (window length, search space type, etc).
Observation 5	When the UE has decided to skip the upcoming transmission opportunity, since neither an “ACK” nor “UL Grant” is indeed expected, from a UE battery saving perspective it will be beneficial not having to monitor the first search space.
Proposal 4	When the UE has decided to skip the upcoming transmission opportunity, since neither an “ACK” nor “UL Grant” is indeed expected, from a UE battery saving perspective it will be beneficial not having to monitor the search space

	Qualcomm Incorporated
	Proposal 8: RAN1’s decision on if, when and how to support a combined NPDCCH and PDSCH-based response message to PUR transmissions is contingent on RAN2’s decision on use-cases and necessity of higher layer L2/L3 response to PUR.

	ZTE
	Proposal 10: During the PUR search space monitoring, the UE should not monitor any additional RNTI which may be shared with other UEs
Proposal 11: Start point and duration of the time period for NPDCCH monitoring after a PUR transmission can be configured by eNB.
-	Start point is X ms after the end of the PUR transmission; FFS: value of X 
-	Duration of the time period contains Y NPDCCH period; FFS :value of Y
Proposal 12:  If nothing is received by UE in the time period for NPDCCH monitoring after a PUR transmission, the UE can choose fallbcak to legacy RACH/EDT or waiting for the next PUR resource by its implementation.
Proposal 13: After a PUR allocation in which UE has not transmitted，the UE do not monitor the corresponding NPDCCH(s).
Proposal 14: For a dedicated PUR UE, when PUR USS in time domain overlaps with paging transmission window (PTW), the UE does not need to monitor paging message in the PTW.

	Intel Corporation
	Proposal 4:
•	If the UE does not detect a valid NPDCCH for a configured time duration after PUR transmission, it may continue to remain in RRC_IDLE mode with further attempts for UL data retransmission within the same PUR.
•	Explicit NACK signalling is not supported for PUR.

	Lenovo, Motorola Mobility
	Proposal 1: For uplink transmission based dedicated PUR, only single TB and single HARQ process are supported in Rel.16.
Proposal 4: Considering the scheduling flexibility and HARQ feedback delay, modified common search space can be a kind of new UE-specific search space for UE to monitor only after uplink transmission based on dedicated PUR.
	The starting position of PUR search space can be absolute subframe similar configured as type 2 MPDCCH common search space.
	The PUR search window starts at the subframe that contains the end of the PUR transmission plus N (e.g. 3) subframes and has length of M for the corresponding coverage level.
Proposal 5: If PUR search space overlaps with Type 1 common search space in different narrowbands, the UE should determine which narrowband to monitor: 1) It is up to UE implementation; 2) explicit indicated by eNB; 3) implicitly determined by eNB-UE.

	Sierra Wireless, S.A.
	Proposal 1:  	The PUR SS repetitions and AL candidates are derived from the npdcch-NumRepetition-PUR parameter which is included in the PUR configuration. The derivation of the repetitions and AL candidates follows legacy USS rules where rmax=npdcch-NumRepetition-PUR.
Proposal 2:  	The start of the PUR SS Window is X subframes after the end PUR transmission
•	FFS: value of X, and if X is specified or signaled in the PUR configuration
Note: The PUR SS window is the time period associated with a PUR transmission which UE monitors NPDCCH.
Observation 1:	The durations of the PUR SS window should be decided by RAN2.
Proposal 4:  	If a UE skips a PUR transmission, it is not mandated to monitor the associated PUR SS window.
Proposal 5:  	The UE is not required to monitor its paging CSS if it collides with the PUR SS.
Proposal 6:  	After a PUR transmission, if the UE doesn’t decode an L1 or L2 ACK within the PUR SS window, the UE shall initiate an EDT or legacy RA procedure.  

	Sequans Communications
	Observation 1: For some NB-IoT applications, the UE makes at most small changes in location between PUR transmissions, which translates to minimal changes to TA.
Observation 2: Using two DCIs, one for HARQ response and another for TA update allows for infinite D-PUR with network control, flexibility, more use cases for the UEs, and less complexity from the UE’s perspective.
Observation 3: Using NDI field to flag the UE if to use the 2nd SS in idle mode D-PUR could save power for the UE.
Proposal 2:	After dedicated PUR instance a UE can expect 2 DCIs. One for HARQ feedback, another for MAC-TA update message scheduling.
Proposal 3:	The NW use the NDI field as a flag to notify the UE whether there will be another DCI transmission for MAC-TA update message scheduling.

	III
	Proposal 5: CSS with overlapping resource of Type 1-NPDCCH search space can be configured for rescheduling DCI.
Proposal 6: UE monitors HARQ-ACK after actual transmission on preconfigured UL resource.

	LG Electronics
	Proposal 4: Multiple HARQ processes are not supported for PUR in Rel-16 NB-IOT.
Proposal 5: UE can be configured to monitor PUR SS window, e.g., for PUR configuration update, even if UE does not have data to send.
Proposal 6: When PUR search space collides with Type1-CSS, UE is not expected to monitor PUR search space.
	FFS whether to drop PUR transmission if the corresponding PUR search space collides with Type1-CSS
	FFS whether to count the above case as PUR skipping

	Nokia, Nokia Shanghai Bell
	Proposal 1:	The period of time monitored by the UE for the dedicated PUR NPDCCH, is defined in terms of Rmax and a scaling factor, e.g. G, to account for invalid subframes and collisions.
Proposal 2:    The dedicated PUR NPDCCH SS supports DCI candidates with a range of repetition and AL levels.
Proposal 3:    	The dedicated PUR NPDCCH SS starts at a predetermined time defined relative to the end of the PUR transmission.
		FFS:   If this time is fixed or configurable.
Proposal 4:	RAN2 discuss the fallback behaviours related to UE behaviour if nothing is received in the NPDCCH PUR time period.
Proposal 5:	The network can configure the UE to monitor designated dedicated PUR NPDCCH SS windows for Network initiated control messages, irrespective of if the UE has used the associated PUR transmission opportunity for a transmission.
FFS:   The designation method, e.g. every nth PUR transmission, where “n” is configured on a UE basis.

	NTT Docomo
	Proposal 5: PUR search space (SS) configuration should be studied further taking into account following parameters
•	Time density of PUR SS (e.g. PUR SS period, or the number of PUR SS within a PUR period)
•	Time offset of PUR SS starting position


The PDCCH monitoring and the search space set for PUR was discussed in RAN1#96bis and the following agreements were achieved:
Agreement
The UE monitors the NPDCCH for at least a time period after a PUR transmission.
· FFS: Details of the time period
· FFS: UE behaviour if nothing is received in that time period. 
· FFS: If and how often UE monitors NPDCCH after a PUR allocation in which it has not transmitted

Issue#1: PUR search space (SS) window design
Based on the input from companies, the majority view is the start of PUR SS window is after the end of PUR, which is supported by Nokia, Nokia Shanghai Bell, ZTE, Lenovo, Motorola Mobility, Sierra Wireless, Huawei, HiSilicon and [Qualcomm]. Considering this, it is proposed to consider to agree the following potential agreements:
Potential agreement#1:  The PUR search space window starts after the end of each PUR transmission.

Issue#2: What is the UE behaviour if nothing is received in the time period after PUR transmission?
Table 5: Summary of Issue#2
	Source
	Issue#2: What is the UE behaviour if nothing is received in the time period after PUR transmission?

	
	Flush the HARQ buffer
	Fallback to legacy RACH/EDT procedure
	Wait for the next PUR resource
	RAN2 issue

	Huawei, HiSilicon
	Yes
	/
	/
	/

	Sierra Wireless
	/
	Yes
	/
	/

	ZTE
	/
	Yes
	Yes
	/

	Intel
	/
	/
	Yes
	/

	Nokia, Nokia Shanghai Bell
	/
	/
	/
	Yes

	Ericsson
	/
	Yes
	/
	/


Based on the input from companies, the following is suggested to be agreed:
Potential agreement#2: If nothing is received in the time period after a PUR transmission, the UE may fallback to legacy RACH/EDT procedure or may wait for the next PUR resource.

Issue#3: Whether UE monitor a set of PUR search space windows even when the associated PUR transmission is skipped.
Another remaining question is whether a UE needs to monitor a set of PUR search space windows even when the associated PUR transmission is skipped.  The intention is to allow eNB to transmit downlink command to the UE even when the UE skips the transmission on the PUR. There is no clear majority view on this and it is suggested to further discuss.
Table 6: Summary of Issue#3
	Source
	Issue#3: Shall the UE monitors NPDCCH after a PUR allocation in which the UE has not transmitted?

	Huawei, HiSilicon
	Yes (after skipping N PUR transmissions)

	Nokia, Nokia Shanghai Bell
	Yes (e.g., every nth PUR occasion)

	LG Electronics
	Yes

	Ericsson
	No

	Sierra Wireless, S.A.
	No

	ZTE
	No

	III
	No



Issue#4: When PUR SS overlaps with Type1-CSS (for paging) in time domain, which should the UE monitor?
· Alt.1: PUR SS
Supported by: ZTE, Sierra Wireless, 
· Alt. 2: Paging CSS
Supported by: LG, Huawei, HiSilicon
· Alt. 3: It is up to UE implementation; 
Supported by: Lenovo, Motorola Mobility
· Alt. 4: Explicit indicated by eNB or implicitly determined by eNB-UE.
Supported by: Lenovo, Motorola Mobility
For NB-IoT UE, UE behavior needs to be specified when the UE cannot monitor two search space sets simultaneously. Therefore, Alt.3 should not be considered. Furthermore, it is not justified to introduce configurability regarding the UE monitoring of Type1-CSS or PUR search space set. 
Regarding Alt. 1 and Alt. 2, network initiated traffic needs to be supported by the NB-IoT UE. Therefore, it would be reasonable to prioritize the monitoring of Type1-CSS when the UE cannot monitor Type1-CSS and PUR search space set simultaneously. Also, in Rel-14 SC-PTM, similar issue has been already discussed. When the Type1-CSS for paging collides with the Type1A/Type2A-CSS for SC-PTM in time domain, the UE behavior is defined to prioritize the monitoring of Type1-CSS. To follow this design principle, it is suggested to consider the following potential agreement:
Potential agreement#3:  When PUR SS overlaps with Type1-CSS (for paging) in time domain, the UE monitors Type1-CSS.

Issue#5: PDCCH candidates and structure of PUR search space set
The PDCCH candidates and structure of PUR search space sets need to be defined for PUR. Generally, there are two types of search space sets in NB-IoT. One is Type1-CSS like search space set, in which all the PDCCH candidates starts from the same starting subframe. The other one is USS-like search space set, in which the PDCCH candidates can start from different starting subframes. Some companies (Huawei, HiSilicon, Sierra Wireless) already show their view to support USS based PUR search space set. It is suggested that companies provide views on this topic to narrow down from the following alternatives in this meeting:
Potential agreement#4: PDCCH candidates and structure of PUR search space is based on:
· Alt.1: Type1-CSS like search space set
· Alt.2: USS like search space set

HARQ
There is a pending discussion in RAN2 (see also WA#1 in RAN1#96b) that can potentially impact the RAN1 discussions on ACK feedback and UE behaviour upon (un-)successful PUR transmission. 
The proposals submitted to RAN1 regarding HARQ process are summarized below. To make progress on this topic while waiting for RAN2 feedback, it is suggested to discuss some of the issues and, if feasible, consider working assumptions or FFS for next meeting.
Indication of ACK feedback 
Table 7 Proposals for ACK feedback
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Proposal 6: Use reserved states in “Subcarrier indication” field of DCI format N0 to convey the dedicated PUR ACK.
Proposal 7: RAN1 needs to specify the UE behavior upon receiving a dedicated PUR ACK.
Observation 4: If higher layer feedback is supported and UE goes back to sleep mode directly upon receiving a dedicated PUR ACK, then the eNB can only send the higher layer feedback via paging procedures, which significantly increases UE power consumption and latency.
Proposal 8: Upon receiving a dedicated PUR ACK, the UE may stop monitoring NPDCCH search space for a certain duration (e.g., K PDCCH occasions), and then continue monitoring NPDCCH search space. 

	Ericsson
	Observation 7	In relation to using Format N0 to carry the L1-ACK, there is an open question in WA1 on “updating PUR configurations and/or PUR parameters via L1 signalling”.
Observation 8	In the end Format N0 may only carry an “ACK” or it might need to include other information as well. Hence, before start modifying Format N0 in a blind manner, it is therefore better to wait until a decision has been taken.
Proposal 6	Wait for the decision about WA1 on “updating PUR configurations and/or PUR parameters via L1 signalling”, before start modifying Format N0.

	ZTE
	Observation 15: The adjustment of Target UL power level (P_0) can help UE optimize the PUR transmission performance.
Observation 16: For the case that UE’s TX power reach the maximum value, the adjustment of repetition number can help UE optimize the PUR transmission performance.
Proposal 8: In RRC_IDLE mode, updating PUR configurations and/or PUR parameters  shall at least include:
•	Timing advance adjustment
•	Target UL power level (P_0)
•	 Adjustment of repetition number of PUR
Proposal 9: Confirm the working assumption #2 of RAN1 #96bis:
In idle mode, updating PUR configurations and/or PUR parameters via NPDCCH after a PUR transmission is supported.
Proposal 19: “Subcarrier indication” field in DCI format N0 with predefined value(s) can be used for the indication of ACK feedback.
Proposal 20: For PUR in RRC_IDLE mode, after receiving ACK, at least the following two candidate behaviors of UE should be further studied:
﹘	Alt 1: The UE goes directly to RRC_IDLE mode;
﹘	Alt 2: The UE still monitors the NPDCCH for a period of time;

	Sierra Wireless, S.A.
	Proposal 3:  	The PUR L1 ACK indicates whether the UE should go directly to idle or continue to monitor the PUR SS window until the end.
Proposal 7:  	The NDI field in format N0 can be used to indicate if the DCI is a PUR ACK or an UL Grant
Observation 2:	Up to 21 bits in the PUR ACK could be re-purposed for PUR re-configuration
Proposal 8:  	The PUR L1 ACK should at least contain the following fields:
•	Timing advance adjustment 
•	UE TX power adjustment 
•	NPUSCH Repetition adjustment

	Samsung
	Proposal #9: TA can be updated within a small range in DCI during HARQ procedure.

	Sequans Communications
	Proposal 1:	For D-PUR UL grant / ACK reuse existing DCI.

	ASUSTEK COMPUTER (SHANGHAI)
	Proposal 1: It should be supported to adjust the number of repetitions for D-PUR transmission in idle mode.

	Docomo
	Proposal 2: For dedicated PUR in idle mode, the PUR NACK is at least sent on NPDCCH 
•	FFS: details of signalling (e.g.  higher layer PUR NACK)



Issue#1: Reuse of existing field(s) of DCI format N0 to convey the dedicated PUR ACK information
Two companies propose to use reserved states in “Subcarrier indication” field, one company proposes to use “NDI field”. It is suggested to consider the following agreement:
Working assumption#1: To convey the dedicated PUR ACK information, existing field(s) of DCI format N0 are reused. Down-selection should be done from the following options:
a) Use reserved states in “Subcarrier indication” field
b) Use “NDI” field
Successful PUR transmission
Regarding the UE behaviour upon receiving a dedicated ACK, one view is that RAN1 should specify the UE behaviour upon receiving a dedicated PUR ACK, another view is that RAN1 should wait for RAN2 decision on whether higher layer message is needed. It is suggested to wait for RAN2 decisions to discuss the UE behaviour.
Unsuccessful PUR transmission
Table 8 Proposals for unsuccessful PUR transmission
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Proposal 9: Upon unsuccessful decoding by eNB, the UE can expect an UL grant for retransmission, which may indicate UE perform NPUSCH retransmission on the next PUR resource.

	Ericsson
	Proposal 3	If skip uplink is NOT in use, and neither an “ACK” nor “UL Grant” was received, then the UE should perform a fall-back to legacy RACH/EDT.
Observation 9	Using subsequent PUR occasions for retransmissions would result in a “self-blocking” since the retransmission would prevent the transmission of new data to happen.
Proposal 7	Dynamical scheduling of retransmissions is used as to finalize the retransmissions before the start of the next PUR period.

	LG Electronics
	Proposal 3: For dedicated PUR in idle mode, upon unsuccessful decoding by eNB of a PUR transmission, in addition to a UL GRANT for retransmission on the NPDCCH, the UE can expect an explicit NACK
	When UE receives an explicit NACK after dedicated PUR transmission in idle mode, the UE sends data via MO-EDT or RACH procedure
	FFS signaling details of NACK (e.g., 1-bit signaling or a state in a DCI)

	Intel Corporation
	Proposal 4:
•	If the UE does not detect a valid NPDCCH for a configured time duration after PUR transmission, it may continue to remain in RRC_IDLE mode with further attempts for UL data retransmission within the same PUR.
•	Explicit NACK signalling is not supported for PUR.

	ZTE
	Proposal 21: If NACK is received on NPDCCH corresponding to a PUR transmission, UE shall stop PUR USS monitoring and determine the subsequent operation up to its implementation.
Observation 18: For as a skipped PUR , eNB do not need to send any feedback to the UE.
Proposal 22: For dedicated PUR in idle mode, upon unsuccessful decoding by eNB of a PUR transmission, the UE can expect
-	an UL GRANT for retransmission on the NPDCCH, or  
-	a NACK, or
-	no explicit ACK

	Lenovo, Motorola Mobility
	Proposal 2: After transmission based PUR, UE start to monitor the (N)PDCCH with the dedicate RNTI expecting an explicit ACK upon successful decoding by eNB or an explicit NACK/an UL retransmission GRANT upon unsuccessful decoding by eNB.
Proposal 3: In response to NACK, the UE could then retransmit in configured new grant resource or wait till the next PUR transmission or fallback to legacy RACH/EDT.

	Sierra Wireless, S.A.
	Proposal 12:  	Explicit NACK is not needed.

	III
	Proposal 4: gNB schedules UE for retransmission on resources not overlapped with D-PUR.



Table 9 Summary of views
	Source
	Issue #2: Support explicit NACK?
	Issue #3: Support retx on the next PUR resource?

	Huawei, HiSilicon
	/
	Yes

	LG Electronics
	Yes
	/

	Lenovo, Motorola Mobility
	Yes
	Yes

	ZTE
	Yes
	/

	Sierra Wireless, S.A.
	No
	/

	Intel Corporation
	No
	/

	Ericsson
	/
	No

	III
	/
	No



It is suggested to discuss during the meeting the following:

Issue#2: After data transmission on PUR, upon unsuccessful decoding by eNB, the UE can expect
· an UL grant for retransmission on NPDCCH, or
· an explicit NACK on NPDCCH, or
· nothing

Issue#3: FFS whether or not UE can perform NPUSCH retransmission on the next PUR resource.

Resource release and reconfiguration
Table 10 Summary of proposals
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Observation 2: If the UE always skips UL transmissions and does not monitor the NPDCCH, then the eNB cannot send PUR reconfiguration (e.g., change PUR periodicity) or PUR release indications to the UE efficiently and timely.

	Lenovo, Motorola Mobility
	Proposal 7:  PUR resource can be configured as periodic starting subframe and resource duration for each PUR resource occasion.
Proposal 8: PUR resource is implicitly released by 1) transmission until to the preconfigured number; 2) consecutive multiple missed transmissions.
Proposal 9: eNB may trigger re-configuration/release of PUR configured to a UE by dedicated RRC or DCI.

	Samsung
	Proposal #8: Preconfigured UL resources can be activated/deactivated in system information.

	NTT DOCOMO, INC.
	Proposal 3: Both eNB triggered and UE triggered PUR release command should be supported
•	FFS: The details of signaling

	III
	Proposal 7: UE releases the preconfigured UL resource when no ACK has been received after m consecutive occasions of preconfigured UL resource.
Proposal 8: UE releases the preconfigured UL resource when m retransmission has been scheduled since the last time D-PUR was configured.


Regarding the resource release mechanism, some companies propose that it should be supported both eNB and UE triggered resource release. It can be considered the following agreement for further discussion: 
Potential agreement#5: For dedicated PUR, release mechanisms triggered by either eNB or UE are supported.

Fallback to RACH/EDT
Table 11 Summary of proposals
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Proposal 11: The eNB can indicate to the UE to fallback to legacy RACH/EDT procedures, and the spare states/bits in DCI format N0 (UL grant) or N1 (NPDCCH order) can be considered to convey the fallback indication.

	Lenovo, Motorola Mobility
	Proposal 6: Fallback to RACH/EDT can be triggered by eNB or UE for different cases.

	Samsung
	Proposal #10: Further discuss the use cases of fallback mechanism, and using DCI to indicate fallback to EDT/RACH procedure can be considered for fallback triggered by eNB.


The following agreement can be considered for further discussion: 
Potential agreement#6: Study mechanisms for fallback to PRACH/EDT triggered by eNB. 

eNB decoding/scheduling complexity
Table 12 Summary of proposals
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Observation 5: In legacy RACH/EDT procedures, the eNB can first identify UE activity based on preamble detection, and then decode the data when the eNB detects there are UE transmitting data.
Observation 6: If the eNB does not know whether there is transmission in the preconfigured UL resources, the eNB needs to do blind processing on the PUR resources including assuming multiple hypotheses considering all the possible MCS, TBS, repetition numbers, etc. This impacts eNB complexity and power consumption.
Proposal 12: RAN1 considers eNB blind decoding complexity and power consumption in the design of PUR mechanisms.
Observation 7: UE activity detection can reduce the eNB complexity and power consumption, by helping the eNB to identify whether there is transmission in the preconfigured UL resources. The eNB then performs decoding if needed.
Observation 8: For NB-IoT NPUSCH format 1, the DMRS is limited in bandwidth and sparse in time domain. So the UE activity detection performance (e.g., miss detection rate) based on DMRS needs further study.
Proposal 13: Consider UE activity detection based on an indication signal.
Proposal 14: Consider the impact on eNB scheduling due to preconfigured UL resources, e.g., separating preconfigured resources and normal NPUSCH resources.

	Sequans Communications
	Observation 4: Skipping PUR transmission is resource inefficient.
Observation 5: Serving cell is unaware of UE moving out of the cell coverage until after the UE connects to another cell in the network.
Observation 6: Assuming a UE will have ‘n’ PUR skips allowed by the network, a UE may wish to reserve some of its ‘n’ skips.
Proposal 4:	Study the use of small highly detectable signaling to notify the serving cell on unused PUR.
Proposal 5:	Study at which conditions it is most beneficial to use PURPLE.
Observation 7: PURPLE may be used to terminate transmission with better efficiency than RRC message.



It is suggested to further discuss aspects related to notifying eNB of unused PUR resources..

Power control
Table 13 Summary of proposals
	Source
	Related Proposals & Observations

	Ericsson
	Observation 6	The NB-IoT open loop power control seems to be a suitable candidate to be used as power control mechanism for PUR.
Proposal 5	The NB-IoT open loop power control is used as power control mechanism for PUR.
•	FFS whether a slight modification will be need or not to adapt it better to the PUR transmissions.

	LG Electronics
	Proposal 7: Support UL transmission power control scheme for D-PUR initial transmission and retransmission. 
	The following options are proposed for further consideration
o	Opt.1 n-bit (n>=1) signaling or n (n>=1) states in UL grant DCI for power control command
o	Opt.2 UE autonomous power control without explicit signaling of power control command (e.g., UL transmission power ramp-up if there is no explicit ACK after a D-PUR transmission) 
	FFS whether to reset the TPC for every initial UL transmission in D-PUR e.g., for the case where the D-PUR period is large.
	FFS whether to use the UL TPC results when UE falls back to RACH/EDT procedure.  



It is suggested to discuss further UL power control.

Shared PUR
In RAN1#94bis 3 types of resources were defined and it was agreed to support dedicated PUR transmission. For the other two types of resources, i.e. CFS PUR and CBS PUR, companies’ views on the support of these resources are summarized in Table 14, and related proposals and observations are summarized in16. 
[bookmark: _Ref1654475]Table 14 Summary of companies’ views on PUR types
	Source
	Support CFS PUR?
	Support CBS PUR?

	Huawei, HiSilicon
	Yes
	/

	Qualcomm
	Yes
	Yes

	Intel
	Yes
	/

	Samsung
	Yes
(only consider MU-MIMO, do not consider CDM/OCC)
	No

	Lenovo
	Yes
	No

	Nokia, Nokia Shanghai Bell
	Yes
	/

	Ericsson
	[bookmark: _Toc7798289]Proposal 8: CFS-PUR based on MU-MIMO using MMSE single user receiver is not supported for an enhanced coverage region around 0dB with a limited number of repeats (e.g., occupying 32 subframes of transmission).
· [bookmark: _Toc7798290]FFS suitability in deeper coverage, since a number of subframes of transmission larger than 64 will be required to use MU-MIMO for PUR.
	No

	Docomo
	FFS
	FFS

	Sierra Wireless
	/
	No

	ZTE
	No
	/

	Fraunhofer IIS/Fraunhofer HHI
	/
	Yes



[bookmark: _Ref1654481]Table 15 Summary of PUR proposals
	Source
	Related Proposals & Observations

	Huawei, HiSilicon
	Proposal 15: Configuration of UE-specific DMRS is adopted if CFS PUR is supported.

	Ericsson
	Observation 10	Initial evaluations for CFS PUR based on MU-MIMO in deeper coverage were performed. The results showed that a number of utilized subframes larger than 64 will be required to use MU-MIMO for PUR.
Proposal 8	CFS-PUR based on MU-MIMO using MMSE single user receiver is not supported for an enhanced coverage region around 0dB with a limited number of repeats (e.g., occupying 32 subframes of transmission).
[bookmark: _GoBack]•	FFS suitability in deeper coverage, since a number of subframes of transmission larger than 64 will be required to use MU-MIMO for PUR.
Observation 11	For CBS PUR, the network can pre-allocate a number of “time-frequency PUSCH resources”, from which a UE can randomly select one of them to perform its UL transmission. For this kind of schemes, the number of UEs that the network can support would have to be rather low as to guarantee a low collision rate.
Proposal 9	CBS PUR is not supported in Rel-16.

	Qualcomm Incorporated
	Observation 1: At a minimum, assigning a UE-specific RNTI in conjunction with a UE-specific DMRS for PUR transmission can support CFS-PUR. This is a small specification effort w.r.t D-PUR. 
Proposal 1: Support RRC-configured resources for CFS PUR, where, in a given resource, multiple UEs may transmit data, employing UE-specific DMRS sequences and UE-specific RNTI(s). FFS: further optimizations for CFS-PUR.
Proposal 2: Study the impact of traffic conditions, operating SNRs and coverage levels on how many UEs can be simultaneously served in a given CFS PUR resource; also study how many unique DMRS sequences can be accommodated per resource.
Proposal 3: Consider broadcast resources for CBS PUR where the UEs select a DMRS sequence from a pool of pre-configured sequences.
Proposal 4: Consider DMRS resource and sequence designs for CBS PUR that reduces the probability of inter-UE DMRS collision to within acceptable limits.
Proposal 5: Consider PUR designs to address both fixed and bursty traffic patterns.
Observation 2: CFS PUR allows for efficient resource usage (with respect to dedicated PUR) with negligible loss in UE performance. 
Observation 3: For a desired UE performance level, significant resource overhead reductions can be obtained by using CFS PUR vis-à-vis dedicated PUR.
Proposal 6: Support CFS PUR for uplink data transmission in preconfigured resources.
Proposal 7: Support at least the simplest version of CFS-PUR, which comprises signaling the following information per UE:
-	DMRS pattern: at least cyclic shift. FFS: OCC
-	Parameter for UE-specific data scrambling for PUSCH (e.g., UE-specific RNTI)

	Intel Corporation
	Proposal 2:
•	CFS PUR is supported.
Proposal 3:
•	Support orthogonal DMRS for UL MIMO in scenarios with full PRB transmission.

	Lenovo, Motorola Mobility
	Proposal 10: CFS PUR using MU-MIMO with UE specific DMRS pattern can be supported without any specification work.
Proposal 11: CBS PUR is not supported in Rel.16 NBIoT.

	Sierra Wireless, S.A.
	Proposal 13:  	CBS PUR is not specified in Rel 16.

	Samsung
	Proposal #2: CFS PUR using MU-MIMO needn’t be specified with explicit specification change.
Proposal #3: CFS PUR using CDM/OCC is not considered.
Proposal #4: CBS PUR is not supported.

	NTT DOCOMO, INC.
	Proposal 1: For further discussion on whether or not to support CFS/CBS PUR, PUR signature (e.g. T/F resources, CDM based, or DMRS sequence based) should be discussed first.

	ZTE
	Proposal 24: CFS PUR is not support in Rel-16.

	Nokia, Nokia Shanghai Bell
	Proposal 7:  	CFS PUR is supported. 
Proposal 8:  	The CFS PUR configuration procedure is based on the D-PUR procedure.



Based on companies’ views, the majority view is to support CFS PUR based on MU-MIMO, and to not support CBS PUR. It is suggested to further discuss and consider the following as a starting point.

Potential agreement#7: CFS PUR is supported with
· CFS PUR is based on MU-MIMO
· UE is configured with a UE-specific DMRS.

Potential agreement#8: CBS PUR is not supported.

Other
Table 16 is a summary of other proposals on PUR. 
Table 16 Other proposals
	Source
	Proposals/Observations

	Intel Corporation
	Proposal 1:
•	Support the general framework of PUR configuration for shared or dedicated UL transmission of the UEs in CONNECTED or IDLE mode.
Observation 1:
•	Considering the possible support of CBS PUR and the eNB receiver complexity, as well as possibility to support different traffic requirements/characteristics, the ability to configure multiple PURs in the cell can be beneficial.

	Lenovo, Motorola Mobility
	Proposal 7:  PUR resource can be configured as periodic starting subframe and resource duration for each PUR resource occasion.

	Samsung
	Proposal #5: Validity period should be introduced for dedicated PUR.
Proposal #6: FFS whether dedicated PUR can be used if camped cell is changed.
Proposal #1: For Rel-16 NB-IOT, UL SPS in RRC-connected mode can be extended to data transmission from periodic BSR.

	ASUSTEK COMPUTER (SHANGHAI)
	Proposal 2: It should be supported to include multiple numbers of repetitions for D-PUR transmission corresponding to different radio conditions in PUR resource configuration.

	Nokia, Nokia Shanghai Bell
	Proposal 6:	The PUR configuration used by the UE can be configured to support more than one TBS size for a specific subset of PUR occasions.
Proposal 9:        A dedicated PUR session can be maintained whilst the UE enters connected mode

	Sierra Wireless, S.A.
	Proposal 14:  	PUR transmissions in connected mode is not specified in Rel 16.
Observation 7:	 The decision to support MTBG with PUR should wait until the MTBG feature and RAN2 PUR decisions have progressed further.

	ZTE
	Proposal 23: Multi-TB grants is not supported at least for dedicated PUR in RRC_IDLE mode.



Conclusion
Several aspects of preconfigured uplink resources are addressed in [2]-[17]. A summary of companies’ views is given in the above Sections, and several potential agreements are proposed. 
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