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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN#96bis, we made the following working assumption and agreements:
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.

Agreement
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

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

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

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

This contribution discusses some further 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], multiple thresholds for each direction of travel are required.  It is proposed to use a lookup table to determine these thresholds where the input to this table is the UE’s measured RSRP (measured at the time when the TA is evaluated).  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 Layer 1 Configuration
The working assumption allows some PUR parameters to be changed using Layer 1 signalling.  In [3] we proposed that the repetition can be updated after PUR transmission since we expect some services to be mobile.  It is already agreed that TA can be updated.  Hence the proposed L1 parameters that can be changed are at least the repetition and TA.
Proposal 2: In idle mode, at least the TA and repetition can be updated using L1 signalling after a PUR configuration.

The L1 signalling can use the L1 ACK, i.e. a DCI after the PUR transmission, where the MPDCCH carrying this DCI is monitored during the agreed time period after the PUR transmission.  This time period can start 4 subframes after the PUR transmission, following the legacy timeline for HARQ feedback.
Proposal 3: The TA and repetition updates are signaled in the DCI carrying the HARQ-ACK after the PUR transmission.  
Proposal 4: The UE monitors the MPDCCH for the HARQ-ACK and possible parameter updates in a time period where this time period starts 4 subframes after the end of the PUR transmission.


2.3 PUR Configuration Request
PUR parameters such as the time resource, frequency resource & MCS/TBS 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 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 5: 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 (if PUR is used) or Msg4 (if EDT is used).
[bookmark: _GoBack]Proposal 6: Allow the UE to request for changes to PUR parameters using PUR transmission or via EDT over Msg3.
Proposal 7: The PUR parameters re-configuration can be signaled via HARQ-ACK feedback or Msg4.

3. Conclusion
In this contribution we discuss some remaining aspects on 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, at least the TA and repetition can be updated using L1 signalling after a PUR configuration.
Proposal 3: The TA and repetition updates are signaled in the DCI carrying the HARQ-ACK after the PUR transmission.  
Proposal 4: The UE monitors the MPDCCH for the HARQ-ACK and possible parameter updates in a time period where this time period starts 4 subframes after the end of the PUR transmission.
Proposal 5: In idle mode, the time resource (e.g. periodicity), frequency resource and MCS/TBS may be updated after a PUR transmission.  
Proposal 6: Allow the UE to request for changes to PUR parameters using PUR transmission or via EDT over Msg3.
Proposal 7: The PUR parameters re-configuration can be signaled via HARQ-ACK feedback or Msg4.
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