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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#96, we agreed the following on dedicated PUR:
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 MPDCCH 
· RAN2 can decide if a higher layer PUR ACK is also supported

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 MPDCCH
· FFS: Whether PUR search space is common or UE specific

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
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 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

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 PUSCH
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: 
· MPDCCH narrowband location 
· MPDCCH repetitions and aggregation levels 
· MPDCCH 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 
· A PUSCH frequency hopping indication to enable or disable legacy frequency hopping

Agreement
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

This contribution discusses some remaining considerations on dedicated PUR.  

2. Discussions
2.1 TA Validation – RSRP Change
One of the methods for TA validation is based on serving cell RSRP changes, RSRP, where:
RSRP = RSRP when TA is obtained – RSRP when TA is evaluated
Here, the TA is considered valid if RSRP > TRSRP, where TRSRP is a threshold.  The relationship between RSRP and distance is not linear but an inverse power, i.e. , where d is the distance between the UE and the eNB.  Since TA is dependent upon the distance d, it is recognised in [1] and [2] that the threshold TRSRP is not constant i.e.:
· TRSRP is dependent upon the absolute RSRP of the UE.
· The closer the UE is to the eNB, the larger TRSRP needs to be 
· The further away the UE is from the eNB, the smaller TRSRP needs to be
· TRSRP is dependent upon the direction of travel.  For a UE at the same distance from the eNB:
· If the UE moving towards the eNB, TRSRP needs to be larger
· If the UE moves away from the eNB, TRSRP needs to be smaller  

Observation 1: For validating TA by comparing the serving cell RSRP changes RSRP against a threshold TRSRP, the threshold is dynamic and dependent upon the absolute RSRP and the direction of travel of the UE.

To take into account the direction of travel of the UE, two thresholds, a negative threshold T-ve_RSRP and a positive threshold T+ve_RSRP can be used [2].  The T-ve_RSRP is to cater for the case where the UE moves toward the eNB whilst T+ve_RSRP is to cater for the case where the UE moves away from the eNB.  That is:
T-ve_RSRP ≤ RSRP ≤ T+ve_RSRP

Since the thresholds T-ve_RSRP and T+ve_RSRP depend on the UE’s absolute RSRP, in [1], it is proposed to use a lookup table to determine these thresholds where the input to this table is the UE’s measured RSRP.  An example lookup table is shown in Table 1, where the UE selects the thresholds T-ve_RSRP and T+ve_RSRP depending on its RSRP range.  Such a lookup table can be configured by the eNB where the values can be based on the path loss model of the cell.

[bookmark: _Ref1128220]Table 1: Example lookup table for absolute RSRP range and RSRP threshold
	RSRP range (dBm)
	T-ve_RSRP (dB)
	T+ve_RSRP (dB)

	>-60 dBm
	-25 dB
	20 dB

	-60 dBm to -85 dBm
	-10 dB
	8 dB

	<-90 dBm
	-5 dB
	3 dB



Proposal 1: The criterion for validating TA using serving cell RSRP change RSRP is:
T-ve_RSRP ≤ RSRP ≤ T+ve_RSRP
· Where:
· RSRP = RSRPTA – RSRPEvaluate
· RSRPTA is the RSRP measured when the TA is obtained
· RSRPEvaluate is the RSRP measured when the TA is evaluated
· T-ve_RSRP and T+ve_RSRP are determined from a lookup table using RSRPEvaluate as an input

2.2 PUR Configuration
It was agreed that at least the Timing Advance & UE Tx Power can be changed after a PUR transmission but it was FFS whether the Repetition can be changed.  When the radio condition deteriorates, the PUSCH transmission using PUR parameters configured for a better radio condition would fail.  To avoid this, the PUR configuration can have multiple repetitions to cover a large range of radio conditions, similar to that used for MPDCCH scheduling paging.  However, this method would lead to inefficient use of resources to support the worst case scenario since these resources are dedicated.  Therefore, instead allowing the repetition to be changed would lead to efficient use of resources.
Proposal 2: In idle mode, the PUSCH repetition may be updated after a PUR transmission.

Apart from Timing Advance, UE Tx Power and Repetition, other parameters such as the time resource, frequency resource & MCS/TBS should also be allowed to change.  These parameters are configured based on the UE’s service & traffic pattern, e.g. an MTC device that reports temperature every 20 minutes.  We should allow the MTC device service and hence traffic pattern to change, for example an MTC device can change from reporting temperature every 20 minutes to every 5 minutes if say the temperature exceeds a threshold.  Hence, we should design the PUR such that these parameters can change during the PUR operation in idle mode.
Proposal 3: In idle mode, the time resource (e.g. periodicity), frequency resource and MCS/TBS may be updated after a PUR transmission.

The change in Timing Advance, UE Tx Power and Repetition are dependent upon changes to the UE radio condition, which can be managed by the eNB.  However, parameters such as the periodicity and MCS/TBS are dependent upon the UE’s service and traffic pattern which are managed by the UE.  Hence, it make sense for the UE to request a change of parameters.  Such a request can be made using the PUR itself or via EDT.  The eNB can update the PUR parameters, i.e. re-configuration, either in HARQ-ACK feedback or Msg4.
Proposal 4: Allow the UE to request for changes to PUR parameters using PUR transmission or via EDT over Msg3.
Proposal 5: The PUR parameters re-configuration is signaled via HARQ-ACK feedback or Msg4.

3. Conclusion
In this contribution we discuss remaining issues on dedicated PUR.  We observe the following:
Observation 1: For validating TA by comparing the serving cell RSRP changes RSRP against a threshold TRSRP, the threshold is dynamic and dependent upon the absolute RSRP and the direction of travel of the UE.

We therefore propose the following:
Proposal 1: The criterion for validating TA using serving cell RSRP change RSRP is:
T-ve_RSRP ≤ RSRP ≤ T+ve_RSRP
· Where:
· RSRP = RSRPTA – RSRPEvaluate
· RSRPTA is the RSRP measured when the TA is obtained
· RSRPEvaluate is the RSRP measured when the TA is evaluated
· T-ve_RSRP and T+ve_RSRP are determined from a lookup table using RSRPEvaluate as an input

Proposal 2: In idle mode, the PUSCH repetition may be updated after a PUR transmission.
Proposal 3: In idle mode, the time resource (e.g. periodicity), frequency resource and MCS/TBS may be updated after a PUR transmission.
Proposal 4: Allow the UE to request for changes to PUR parameters using PUR transmission or via EDT over Msg3.
Proposal 5: The PUR parameters re-configuration is signaled via HARQ-ACK feedback or Msg4.
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