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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#97, we agreed the following:
Agreement
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.

Agreement
For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is [x] subframes after the end PUR transmission
FFS: Value of x, and if x is fixed or signaled 
FFS: 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

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

Agreement
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.

Agreement
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

Agreement
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

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

In RAN#96bis, we made the following working assumption:
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.

In RAN4#91 [1] we agreed the following:

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.
· It is FFS whether relaxed serving cell monitoring shall not be allowed when the signaled relaxation factor N is ≥ X, where X > 1. The value of X is FFS. 


This contribution provides further considerations on using PUR.  
2. Discussions

2.1 TA Validation – RSRP Change Thresholds
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

[bookmark: _GoBack]RAN4 agreed that for TA validation based on serving cell RSRP change, the eNB can configured 1 or 2 RSRP change thresholds [1].  For the case where one RSRP change threshold TRSRP#1 is used, the criteria can be:
|RSRP| > TRSRP#1

The use of two RSRP change thresholds TRSRP#1 and TRSRP#2 recongises that the RSRP change threshold depends on the direction of travel of the UE, where the RSRP change is larger for a UE moving towards the eNB, (RSRP is negative) compared to a UE moving away from the eNB (RSRP is positive).  Hence for the two RSRP change thresholds case, one of the thresholds is a negative threshold, e.g. TRSRP#2 is negative and the criteria can be:
TRSRP#2 ≤ RSRP ≤ TRSRP#1

In [2] we noted that 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 therefore recognised that any RSRP change threshold is also not constant but dependent on the RSRP of the UE when the TA is being validated.
Observation 1: Since the relationship between RSRP and distance is not linear, the RSRP change threshold is therefore not constant but depends on the absolute RSRP.

Hence to cater for the non-constant RSRP change threshold, a lookup table can be defined where the input to this table is the UE’s measured RSRP (measured at the time when the TA is evaluated) and the output the thresholds TRSRP#1 and for the case where two thresholds are used, the outputs are TRSRP#1 and TRSRP#2.  An example lookup table is shown in Table 1 where the UE selects the thresholds TRSRP#1 and TRSRP#2 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)
	TRSRP#1 (dB)
	TRSRP#2 (dB)

	>-60 dBm
	20 dB
	-25 dB

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

	<-90 dBm
	3 dB
	-5 dB



Proposal 1: The criterion for validating TA using serving cell RSRP change RSRP are:
|RSRP| > TRSRP#1,	when 1 threshold is configured
TRSRP#2 ≤ RSRP ≤ TRSRP#1,	when 2 thresholds are configured
· Where:
· RSRP = RSRPTA – RSRPEvaluate
· RSRPTA is the RSRP measured when the TA is obtained
· RSRPEvaluate is the RSRP measured when the TA is evaluated
· TRSRP#1 and TRSRP#2 are determined from a lookup table using RSRPEvaluate as an input

2.2 PUR Configuration
One of the aspects of PUR configuration that is considered is the CE Mode and in RAN1#97 the following options were identified in configuring the CE Mode for dedicated PUR operating in idle mode:
· Option 1: explicitly configured in the PUR configuration.
· Option 2: based on CE mode of last connection

There are only two CE Modes, namely CE Mode A and CE Mode B and hence only a single bit is required to indicate one or the other.  Hence, explicitly indicating the CE Mode does not add any significant overhead to the RRC configuration of the PUR.  Furthermore, for a UE operating at the border between CE Mode A and CE Mode B, the eNB has the option to configure the UE with a PUR CE Mode that is different to the one used for the current connection. For example if the UE is in CE Mode A in connected mode but is likely to move to CE Mode B, the eNB can configure the UE to operate in CE Mode B for its dedicated idle mode PUR.
Proposal 2: For dedicated PUR in idle mode, the CE mode is explicitly configured in the PUR configuration.

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 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 (if PUR is used) or Msg4 (if EDT is used).
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 can be signaled via HARQ-ACK feedback or Msg4 (if EDT is used).

2.3 Layer 1 Configuration
The working assumption in RAN1#96bis allows some PUR parameters to be changed using Layer 1 signalling.  Some MTC services can be mobile and hence the repetition can change depending upon changes to radio conditions and hence the PUR repetition should be able to be updated after PUR transmission.  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 6: 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 7: The TA and repetition updates are signaled in the DCI carrying the HARQ-ACK after the PUR transmission.  
Proposal 8: 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.

2.4 PUR SS	
After a PUR transmission, the UE would monitor a PUR SS Window for HARQ-ACK feedbacks or possible L1 configurations.  In RAN1#97, it was agreed that the UE monitors for the PUR SS Window after x subframes.  In connected mode, the UE expects a HARQ-ACK feedback, e.g. retransmission, at 4 subframes after the transmission of the PUSCH, which is the time duration for the eNB to process the PUSCH and prepare a HARQ-ACK feedback message.  Hence, for PUR, we can set x=4, thereby allowing sufficient time for the eNB to process the PUSCH and prepare the HARQ-ACK feedback message.  This is the same for FDD, TDD and HD-FDD.
Proposal 9: For dedicated PUR in idle mode, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.

It is noted in [3] that the PUR SS may collide with CSS for paging, where it is proposed that the UE monitors PUR SS for potential DL grants that schedules downlink data.  The rationale is that the network can bypass RRC connection and send the downlink data directly to the UE.  However, in addition to sending downlink data, the network may want to perform RRC Connection with the UE, e.g. to perform RRC configurations.  Apart from this, DCI Format 6-2 that is transmitted in the CSS is also used as a direct indication to signal changes in the SI.  The network should be given the opportunity to signal these messages to the UE when the PUR SS and CSS for paging collide by transmitting these messages in the PUR SS.
Observation 2: DCI Format 6-2 that is monitored by the UE in the CSS can be used to page the UE for RRC Connection and as direct indication for SI change.

When the network pages a UE for RRC Connection, the UE responds with a PRACH and then monitors for a RAR.  These steps can be skipped for the case where the PUR SS collides with CSS since the eNB can directly contact the target UE.  Here the network can directly provide a paging instruction such as an uplink grant in the PUR SS for a Message 3, i.e. RRC Connection Request, thereby connecting the UE.  It should be noted that it was agreed that the UE does not monitor the PUR SS if it skips a PUR transmission.  Hence for the case where the UE knew that its PUR SS collides with CSS for paging, the UE would monitor the PUR SS for possible paging instruction.
Proposal 10: When the UE’s PUR SS and CSS for paging collide, the UE monitors the PUR SS for a paging instruction (e.g. DCI) that can indicate SI change or provides an UL grant for an RRC Connection Request message (i.e. Message 3).
Proposal 11: When the UE skips a PUR transmission, the UE still monitors the PUR SS for a potential paging instruction if the PUR SS collides with CSS for paging. 

3. Conclusion
In this contribution, we discuss some considerations on using PUR.  We observe the following:
Observation 1: Since the relationship between RSRP and distance is not linear, the RSRP change threshold is therefore not constant but depends on the absolute RSRP.
Observation 2: DCI Format 6-2 that is monitored by the UE in the CSS can be used to page the UE for RRC Connection and as direct indication for SI change.

Therefore, we propose the following:
Proposal 1: The criterion for validating TA using serving cell RSRP change RSRP are:
|RSRP| > TRSRP#1,	when 1 threshold is configured
TRSRP#2 ≤ RSRP ≤ TRSRP#1,	when 2 thresholds are configured
· Where:
· RSRP = RSRPTA – RSRPEvaluate
· RSRPTA is the RSRP measured when the TA is obtained
· RSRPEvaluate is the RSRP measured when the TA is evaluated
· TRSRP#1 and TRSRP#2 are determined from a lookup table using RSRPEvaluate as an input

Proposal 2: For dedicated PUR in idle mode, the CE mode is explicitly configured in the PUR configuration.
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 can be signaled via HARQ-ACK feedback or Msg4 (if EDT is used).
Proposal 6: In idle mode, at least the TA and repetition can be updated using L1 signalling after a PUR configuration.
Proposal 7: The TA and repetition updates are signaled in the DCI carrying the HARQ-ACK after the PUR transmission.  
Proposal 8: 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 9: For dedicated PUR in idle mode, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.
Proposal 10: When the UE’s PUR SS and CSS for paging collide, the UE monitors the PUR SS for a paging instruction (e.g. DCI) that can indicate SI change or provides an UL grant for an RRC Connection Request message (i.e. Message 3).
Proposal 11: When the UE skips a PUR transmission, the UE still monitors the PUR SS for a potential paging instruction if the PUR SS collides with CSS for paging. 
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