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Introduction
The following tdoc provides a summary of the LTE-M PUR open issues, company positions and proposals for RAN1 #98. 

Definitions
The following definitions are used within this document: 
PUR Configuration:	A configuration that contains all required information for D-PUR transmissions. The configuration may include: the number of D-PUR allocations (see below), time/frequency resource(s), repetition, MCS, TBS, period, time offset, hopping, RNTI, power control, DMRS, scrambling code, timing advance validation mechanism configuration, and others. 
PUR Parameter: 	A parameter which may not be included in the PUR configuration: Timing Advance
PUR Allocation: 	A single time/frequency D-PUR resource allocation.
PUR SS Window: 	The time period associated with a PUR allocation where the UE monitors the MPDCCH.

Working assumption: L1 Signaling
The following WA was made in RAN1 #97bis:
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.

For the above WA, the RAN2 Reply LS R1-1907634 included these agreements:
RRC response message needs to be supported by the UE and could be used in all cases.
For some cases L1 signalling is sufficient to acknowledge, i.e. RRC response message is not needed. 
RAN2 assumes the L1 signalling for acknowledgement is sent only after the eNB determines there is no pending downlink data or signalling.
RAN2 assumes that the configuration for D-PUR provided by RRC signalling is not updated via L1 signalling, and should check with RAN1 what parameters are planned to be (re)configured using DCI.
[bookmark: _GoBack]
Supporting Companies to confirm WA:  Sierra Wireless[1], Huawei[3], ZTE[4], Sequans LG
Supporting Companies to NOT confirm WA:  None.

Given the majority view, the following proposal is made:
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

Working assumption: RNTI
The following WA was made in RAN1 #97bis:
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.

For the above WA, the RAN2 Reply LS R1-1907634 included these agreements:
It is feasible to provide the UE with a UE-specific RNTI for D-PUR. Common or shared RNTI is also feasible.
The RNTI used for D-PUR is signalled together with other D-PUR configuration.

Supporting Companies to confirm WA:  Sierra Wireless[1], Huawei[3], Sequans, LG
Supporting Companies to NOT confirm WA: None

Given the majority view, the following proposal is made:
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
PUR Search Space
PUR Search Space Size
At RAN1 #97 the following agreement was made:
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


Companies supporting alt 1:  Sierra Wireless[1], Ericsson[2], Huawei[3], ZTE[4], Nokia[5], LG[7], Intel[8]
Companies supporting alt 2: none

Given the strong majority view, the following proposal is made:
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.

CE Mode A and B
Issue: Since the DCI format changes between CE mode A and B, the UE needs to know what DCI format to search for in the PUR SS. How CE Mode A and Mode B procedures apply to PUR is an open issue.  

The following agreement was made in RAN#97:
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

Companies supporting option 1:  Sierra Wireless[1], ZTE[4], Nokia[5], Intel[7], Sony[10], Ericsson[2]
Companies supporting Option 2:  Huawei[3], LG[7], Lenovo[9], NTT DOCOMO[14]


Although there is only a small majority view for option 1 but  given both solutions are feasible, the following proposal is made:
The PUR configuration explicitly holds the CE mode which can only be changed via RRC signalling (i.e. not via L1 messages). 
PUR Search Candidates
Issue: Although it was agreed that the PUR configuration will contain the maximum number of repetitions, how the PUR SS MPDCCH candidates (repetition and AL) are determined is an open issue.

The following agreement was made in LTE-M at RAN1#97:
The maximum mPDDCH repetitions, rmax-mPDCCH-PUR, is included in the PUR configuration

The following agreement was made in NB-IOT at RAN1#98:
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.

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
Supporting companies: Sierra Wireless[1], Nokia[5], LG

Start of PUR SS Window
Issue: The following agreement was made in RAN1 #96bis:
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

The value of X is FFS and whether it is fixed or signaled and applicability to FD-FDD and TDD UEs is open.

Option 1: For at least HD-FDD and TDD UEs, the PUR SS is monitored after the START of PUR transmission – rules. Note: this would support the “UL transmission of UL HARQ-ACK transmission for early termination” feature.
Supporting companies: LG[7], Xiaomi[13], Sierra Wireless[1]

Option 2: X is fixed at 4 SF after - Sony[10]

Option 3: For HD-FDD UEs, FD-FDD UEs and TDD UEs, the start of the PUR SS Window is x subframes after the end of PUR transmission.  	x is configured by eNB in PUR configuration.
Supporting companies: ZTE [4], Nokia[5], Lenovo[9]

Because the method depends on whether “UL transmission of UL HARQ-ACK transmission for early termination” is support for FD-FDD UEs, the group could try to agree if this is supported … or not. 
For PUR transmissions with FD-FDD UEs, the “UL transmission of UL HARQ-ACK transmission for early termination” feature is [not] supported. 

More discussion is needed but companies should consider the possible compromise:
For HD-FDD UEs, 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


DCI messages in PUR SS
Issue:  The list of agreed DCI messages maybe incomplete especially when considering the needed for L2 messaging after PUR transmission.

Based on submitted tdocs, the following additional DCI messages have been proposed:
DL grants  - Sierra Wireless[1], Nokia[5], LG[7]
PDCCH Orders - Sierra Wireless[1], ZTE[4], Nokia[5], LG[7]

Based on the supporting views, the following proposal is made:
The PUR search space for dedicated PUR, the UE can at least expect 
DL grants
FFS: Configuration of PUCCH
PDCCH Orders
FFS: PRACH configuration
PUR L1 ACK 
UE/eNB Synchronization Issue
Issue: If the L1 ACK contains information and the L1 ACK is not decoded by the UE, the UE and eNB will be out of sync. For example, if the number of repeats is changed in the L1 ACK but the UE failed to decode the L1 ACK, on the next PUR transmission, the UE will use the previous number of repeats where the eNB expected the new number of repeats. 

Possible options identified in the tdocs:
Option 1: Do not include critical information in the L1 ACK – LG[7], Sequans
Option 2: If NOTHING is decoded after PUR transmission, UE must do EDT or legacy RA to get possible PUR re-configurations. - Sierra Wireless[1], Huawei[3], Lenovo[9], Xiaomi[13]
Option 3: UE sends a PUCCH ACK after the L1 ACK – ZTE[4]

Given the majority view of option 2, the following proposal is made:
After a PUR transmission, if the UE doesn’t decode any valid DCI messages within the PUR SS window, the UE shall consider the PUR configuration released and optionally initiate a legacy EDT or RA procedure. 
PUR L1 ACK DCI Design
Issue: RAN1 made the agreement that a L1 ACK is supported:
For dedicated PUR in idle mode, the Dedicated PUR ACK is at least sent on MPDCCH 
Conclusion 1: RAN2 can decide if a higher layer PUR ACK is also supported
How the L1 PUR ACK DCI is designed is open.

Option 1:  Re-use rel15 L1 ACK except use the NDI field to indicate whether L2 data is to follow - Sequans[12]
Option 2:  Re-use rel15 L1 ACK except the NDI field is used to differentiate between the ACK and UL grant (other fields may also be re-purposed) - Sierra Wireless[1],  Huawei[3], Nokia[5]
Option 3: Re-use rel15 L1 ACK design except use the HARQ field to provide TA update – Ericsson[2]

Given the majority view for option 2, the following proposal is made:
The NDI field of the PUR DCI is used to differentiate between the L1 PUR ACK and an UL grant for retransmission.
L1 ACK Information
The following working assumption was made 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
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.

Issue: What PUR configuration or parameters should be included in the L1 PUR ACK is open.

Based on the tdocs and the previous online discussions, the following parameters have been considered for inclusion into the PUR L1 ACK:
Timing advance adjustment 
Supported by: Sierra Wireless[1], Ericsson[2], Huawei[3], ZTE[4], Nokia[5], Samsung[6], Lenovo[9], Sony[10]
Opposed by: Sequans
UE TX power adjustment 
Supported by: Sierra Wireless[1], Huawei[3] , ZTE[4], LG[7], Lenovo[9]
PUSCH Repetition adjustment
[bookmark: _Hlk16600553]Supported by: Sierra Wireless[1], Huawei[3] , ZTE[4], Nokia[5], Lenovo[9], Sony[10]
Higher layer indication (e.g. more data to come or PUR configuration revoked) 
Supported by: Sierra Wireless[1], Huawei[3], ZTE[4], Lenovo[9]

Given the above views, the following proposal is made:
The PUR L1 ACK should at least contain the following fields:
Timing advance adjustment 
UE TX power adjustment 
PUSCH Repetition adjustment
[bookmark: _Hlk16600562]Higher layer indication flag
[bookmark: _Hlk16600605]RAN2 to will define the detailed UE procedure for this flag
FFS size of each field
Send LS to RAN2 to confirm the above parameters are acceptable.
Power Control
Issue: 
In RAN1 #96bis, the following agreement was made:
The power control parameters within the PUR configuration, shall at least include:
-	Target UL power level (P_0) for the PUR transmission

There are more details to be decided such as if closed or open loop power control is used and what other parameters are needed for configuration. 

Based on submitted tdocs, the following proposal is made:
[bookmark: _Toc16691742]
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 transmission
FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)
Supporting companies: Ericsson[2], Huawei[3], Sierra Wireless, ZTE[4] mode A only, LG[7]
No UL data procedure
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.

[bookmark: _Hlk16600644]The following options have been discussed in tdocs: 
Option 1: UE sends “Fill” data similar to legacy SPS
Supported by: Sierra Wireless[1], ZTE[4]
Option 2: UE sends a power optimized message (e.g. short preamble)
Supported by: Sequans[12]

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. 
Configuring the RSRP Threshold(s) to the UE
In RAN4 #91 has made the following agreements which are captured in R4-1907733 indicating that the eNB configures either 1 or 2 thresholds:
· When TA validation based on serving cell RSRP change method is configured:
· eNodeB determines and configures K RSRP threshold(s) to the UE, where K is 1 or 2.

Issue: How the RSRP thresholds will be configured (signaled and/or calculated) is an open RAN1 issue. 

The following options have been discussed in tdocs: 
Option 1: Configure the UE with an equation - none
Option 2: Configure the UE with lookup table defined in the PUR configuration-  Sierra Wireless[1], Sony[10]
Option 3: Configure the UE with the RSRP threshold(s) each time the TA is updated-none

Given the majority view for option 2, the following proposal is made:
If RSRP is used for TA validation, the PUR configuration shall include K and an RSRP threshold table: 
•	where K is the number of RSRP thresholds the UE is to use and is 1 or 2 
FSS: The number of RSRP threshold table entries and calculation details 
Frequency Hopping
Issue: Which physical channels involved in a PUR transaction will support frequency hopping is an open issue. 
Frequency hopping is supported for:
PUSCH corresponding to initial PUR transmission
PUSCH retransmissions
MPDCCH
PDSCH
FFS details on how to configure and enable frequency hopping
Supported by:  Qualcomm[11], Sierra Wireless

Other topics
The following other topics and open issues were discussed in tdocs submitted to RAN1 #98:

Core Topics:
The following core topics need to be addressed but the topics were not mature enough to be discussed online yet. Companies are encouraged to include these topics in their next tdoc. 

[bookmark: _Toc16691737]What triggers a CE Mode change in idle mode for PUR – Ericsson[2]
Define a time period when the UE has to perform TA validation before the PUR allocation – Huawei[3], ZTE[4], Xiaomi[13]
Configuration of PUCCH resources
Configuration of optional features – which features will be supported with PUR and how will that be configured. 
Collisions
In general, collisions cases can normally be handled later in the WI and even during the CR phase so are not discussed this meeting. The following collision case have be identified:
collisions between UE in connected mode and PUR allocations 
collision between paging and PUR allocations 

Possible Enhancements:
The following possible enhancements were included in the tdocs for RAN1 #98 but either there was no consensus to add these enhancements or the enhancement was not well supported.

NACK Support
No: Sierra Wireless [1], Ericsson[2], Nokia[5], Intel[8]
Yes:  Huawei[3], ZTE[4], LG[7], Lenovo[9], Xiaomi[13], NTT DOCOMO[14]
The feature lead suggests RAN1 to consider this feature when designing the L1 PUR ACK. For example - If the higher layer flag is agreed, then  this functionality could be include within that flag.

New mechanism to update TA 
Not needed (EDT without data can be used to get TA): Sierra Wireless [1], Ericsson[2], Lenovo[9]
Simplified RACH: Huawei[3], ZTE[4], LG[7], Xiaomi[13]
Although there are several companies supporting this feature, the feature lead recommends the supporting companies provide more details so the specification impact can be determined and provide the value above EDT with a small TBS is unclear and legacy RA procedure using with RAI. 

MTBG Support
No support:  Ericsson[2], LG[7], Lenovo[9], Xiaomi[13]
Wait: Sierra Wireless [1]

CFS PUR Support
Yes but CDM/OCC is not considered: Sierra Wireless [1], Huawei[3], Samsung[5], Intel[8], Lenovo[9], Qualcomm[11], Xiaomi[13], NTT DOCOMO[14]
No CE Mode A:  Ericsson[2]
No: ZTE[4]

CBS PUR Support
No: Sierra Wireless [1], Ericsson[2], Samsung[5], Lenovo[9], Xiaomi[13], NTT DOCOMO[14]
Consider Support:  Intel[8], Qualcomm[11]

Connected mode Support
No: Sierra Wireless [1], Samsung[6]
Yes: Intel[8]

Shorten TA adjustment (e.g. 3 bits vs 6bits) – Ericsson[2]

Even if the TA is valid, the UE is only allowed to transmit over PUR if the difference between the previous and the current “PL” (i.e., the path loss estimate) is less or equal than X dB. – Ericsson[2]

UE-group RNTI to indicate ACK is supported  - Huawei[3]

TA Validation using RSRP: The number of ∆RSRP calculation result per PUR period, M, can be configured by eNB. If at least one ∆RSRP calculation result satisfies abs(∆RSRP)>R1 , TA is invalid. – ZTE[4]

Support for monitoring of PUR SS Window before PUR transmission- LG[7]

RAN2 topics:
The following topics where included in the RAN1 tdocs but the feature lead considers them RAN2 topics:
PUR release mechanisms (implicit and explicit)
PUR reconfiguration request or triggering by UE and eNB
PUR skipping configuration 
PUR resource configuration format (similar to LTE SPS or NR type 1 or ??)

Appendix I: LTE-M PUR Tdocs
R1-1908185	LTE-M Pre-configured UL Resources Design Considerations 	Sierra Wireless, S.A.
R1-1908019	Support for transmission in preconfigured UL resources in LTE-MTC	Ericsson
R1-1908081	UL transmission in preconfigured resource	Huawei, HiSilicon
R1-1908256	Support for transmission in preconfigured UL resources for MTC	ZTE
R1-1908292	Transmission in preconfigured UL resources	Nokia, Nokia Shanghai Bell
R1-1908444	Discussion on transmission in preconfigured UL reosurces for MTC	Samsung
R1-1908520	Discussion on preconfigured UL resources in MTC	LG Electronics
R1-1908614	UL transmission in preconfigured resources for eMTC	 Intel Corporation
R1-1908726	UL transmission in preconfigured resources for MTC	Lenovo, Motorola Mobility
R1-1908757	Considerations in using PUR	Sony
R1-1908826	Support for transmission in preconfigured UL resources	Qualcomm Incorporated
R1-1908982	Consideration for preconfigured uplink resources (PUR)	Sequans Communications
R1-1909113	Further discussion on transmission in preconfigured UL resources	Xiaomi Communications
R1-1909168	Discussion on preconfigured UL resources in MTC	NTT DOCOMO, INC.

Appendix II: Agreements
RAN1 #97
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.

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

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

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.

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

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

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


RAN1 #96bis
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.

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

The value(s) of RSRP threshold(s) is UE specific

The power control parameters within the PUR configuration, shall at least include:
· Target UL power level (P_0) for the PUR transmission

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

RAN1 #96
In idle mode, the TA validation configuration can include “PUR Time Alignment Timer”
Conclusion 2: Where the UE considers the TA as invalid if the (current time – time at last TA update) > the PUR Time Alignment Timer
Conclusion 3: Details on how to specify the “PUR Time Alignment Timer” is up to RAN2  

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
Conclusion 4: Above applies for the case where the UE is configured to use the serving cell change attribute

For dedicated PUR in idle mode, the Dedicated PUR ACK is at least sent on MPDCCH 
Conclusion 5: RAN2 can decide if a higher layer PUR ACK is also supported

For dedicated PUR in idle mode, the PUR search space configuration shall be included in the PUR configuration.
Conclusion 6: PUR search space is the search space where UE monitors for MPDCCH
Conclusion 7: FFS: Whether PUR search space is common or UE specific

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

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.


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

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 PUSCH
FFS: Whether the above update is done in L1 and/or higher layer

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

For dedicated PUR in idle mode, the PUR resource configuration includes at least the following 
· A PUSCH frequency hopping indication to enable or disable legacy frequency hopping

In idle mode, a UE can be configured such that TA is always valid within a given cell.
· FFS: up to RAN2 how to implement e.g. PUR Time Alignment Timer = infinity

RAN1 #95
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

The following evaluation parameters for CFS PUR link level simulation are agreed.
	Parameter
	Value/Description

	Channel model
	ETU 1Hz

	Resource Bandwidth(s)
	1, 2, 3 or 6 PRBs (contiguous) for eMTC
Proponent to provide details on resource allocation
Same bandwidth for all UEs

	Traffic Pattern
	Fixed (N UEs transmit in the same resource) or
(Optional) Bursty (N UEs may transmit in the same resource, with activity factor p for each of them)
Note: For all traffic models, it is assumed that a UE has a dedicated DMRS
Note: Final decision can be based on the results for both fixed and bursty traffic model

	Number of repetitions in a resource
	To be declared by proponent

	Transport Block Size and Modulation Order
	To be declared by proponent

	Number of eNB Rx antennas
	2 as baseline, other values are not precluded

	Metrics
	BLER before HARQ
Number of resources (PRB x subframes) used by the technique to serve a given number of UEs
Baseline for comparison is dedicated PUR

	MCL
	164, 144, 124dB MCL

	UE grouping
	All UEs in the same MCL level.

	Processing Receiver at eNB
	No SIC/joint decoding of UEs is assumed.
MMSE single user decoding. Not NOMA.

	DMRS collision
	Each company to provide details on their DMRS assumption

	Channel Estimation
CFO
Timing Error
Power Imbalance
	Realistic
Uniform +/-50 Hz, +/-100 Hz (optional)
+/-0.5 CP uniform, +/-1 CP uniform (optional)
Uniform +/-[5 or 10] dB


The evaluated proposals should be within the scope of the eMTC WI.

If multi-TB grant is not enabled, a dedicated PUR allocation is associated to only a single TB and single HARQ process 
· FFS: if multi-TB grant is enabled/supported

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 RSRP changes (serving cell refers the cell that the UE is camping on)
· Based on RSRP measurement definition in existing Rel-15 TS36.214
Include in LS to RAN2, RAN4 to consider in their work. 

The UE can be configured to use at least these TA validation attributes:
· Time Alignment Timer for idle mode 
· Serving cell RSRP 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

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. 

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

For dedicated PUR in idle mode, upon successful decoding by eNB of a PUR transmission, the UE can expect an explicit ACK 
FFS: if ACK is sent on MPDCCH (layer 1) and/or PDSCH (layer 2/3)
Include in LS to RAN2, RAN4.

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 MPDCCH, or  
· FFS: a NACK, or
· FFS: no explicit ACK 
Include in LS to RAN2, RAN4.

RAN1#94bis
In idle mode, the UE will at least consider one or more of the following attributes when validating TA (combination of multiple attributes is allowed):
· Serving cell changes (serving cell refers the cell that the UE is camping on)
· Time Alignment Timer for idle mode 
· Serving cell RSRP changes (serving cell refers the cell that the UE is camping on)
· FFS Other attributes: 
· Neighbour cell RSRP change
· TDOA of >=2 eNBs 
· TA History
· Subscription based UE differentiation
· Others not precluded (for example, attributes that need to be considered for high mobility UEs)
Note that UE power consumption should be taken into account for the FFS attributes

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)

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

In IDLE mode, HARQ is supported for transmission in dedicated PUR
· A single HARQ process is supported, 
· FFS whether more than one HARQ processes are supported
· FFS: The design of the corresponding MPDCCH search space

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

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

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

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

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.

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.


