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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#98, we made the following working assumption and agreement:

Agreement
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

Agreement
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


Agreement
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.


Agreement
The PUR (re)configuration explicitly signals the CE mode which can only be changed via RRC signalling (i.e. not via L1 messages).


Agreement
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


Agreement
For dedicated PUR in idle mode and for HD-FDD UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission.
For dedicated PUR in idle mode and for FD-FDD/TDD UEs, the start of the PUR SS Window is 4 subframes after the end of the PUR transmission. 
· FFS whether/when the UE is monitoring for early termination during the PUR transmission 

Agreement
After data transmission on PUR, if nothing is received by the UE in a time period, the UE shall fallback to legacy RACH/EDT procedure.
· FFS: Details on time period


Agreement
RAN1 will downselect among the following indications for PUR L1 ACK in RAN1#98bis
Timing advance adjustment (including TA adjustment of 0)
UE TX power adjustment 
PUSCH repetition adjustment
[bookmark: _Hlk16600562]Indication of PUR SS monitoring termination
Flag to indicate L1 ACK
None of the above (i.e. the legacy L1 ACK will be reused)
Note: No new indications will be considered.


Agreement
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 PUR transmission
· FFS:  if other power control parameters beyond Target UL Power Level (P_0) are needed (e.g. ramping step)

Agreement
The dedicated PUR ACK DCI at least allows for indicating implicitly or explicitly that the current PUR monitoring is terminated 
FFS: The dedicated PUR ACK DCI at least allows for indicating whether the UE continues monitoring the PUR search space after a gap (whether the gap is always zero or it can be zero)

Agreement
After data transmission on PUR, the UE may expect an explicit indication on MPDCCH for fallback to EDT or RACH

Working assumption 
For eMTC full PRB allocation, for PUR with R>= [64 or 128] repetitions:
· Allow for UE-specific cyclic shift ([2 or 4 or 8] cyclic shifts) for DMRS.
· The number of PRBs that can be allocated to a UE are the same as in legacy (e.g., max 2PRBs can be allocated to a UE in CE Mode B)
· For PUSCH scrambling, the baseline is the current c_init equation by using the configured PUR_RNTI. 
· Companies are welcome to evaluate baseline c_init, alternative c_init (e.g. c_init for NPDSCH rotation sequence) equations, and other proposals. 
Note 1: The Working Assumption is also subject to the potential RAN2 and RAN4 specification impacts.
Note 2: It is transparent to a given UE whether the eNB is allocating other UEs in the same resource.


This contribution considers some remaining issues in 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

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

The use of two RSRP change thresholds TRSRP#1 and TRSRP#2 recognises 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 criterion 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 for some propagation models, 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 is the threshold TRSRP#1  for the one threshold case 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
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 2: 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 makes 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, using a downlink message such as Msg4 (if EDT is used).
Proposal 3: Allow the UE to request for changes to PUR parameters using PUR transmission or via EDT over Msg3.
Proposal 4: The PUR parameters re-configuration can be signaled in a downlink message (PDSCH).

2.3 Layer 1 Configuration
The following indications signaled in Layer 1 ACK are to be down selected in this meeting
Timing advance adjustment (including TA adjustment of 0)
UE TX power adjustment 
PUSCH repetition adjustment
Indication of PUR SS monitoring termination
Flag to indicate L1 ACK
None of the above (i.e. the legacy L1 ACK will be reused)
Note: No new indications will be considered.
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.  The purpose of the Layer 1 ACK is to signal a HARQ-ACK and so the flag to indicate whether the PUSCH transmitted in the previous PUR is ACK or whether a retransmission is required is therefore important.  This Layer 1 ACK flag can reuse an existing field (e.g .NDI).
Proposal 5: The following indications are included in the PUR Layer 1 ACK:
Timing advance adjustment (including TA adjustment of 0)
PUSCH repetition adjustment
Flag to indicate L1 ACK


2.4 Collisions
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 schedule 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 6: 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 7: 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. 

2.5 PUR Skipping
In [4], it is noted that when PUR skipping is enabled, the network can release the PUR configuration if the UE skips a predetermined number of consecutive PUR transmissions.  Also, if PUR skipping is disabled, if the UE does not have data to transmit the eNB detecting no data transmission may deallocate the PUR.  Hence, if the UE needs to keep the PUR configuration but does not have data to transmit then it needs to inform the eNB.  One suggestion is to transmit a padded PUSCH at the last skipped PUR or for the case where PUR skipping is disabled, the padded PUSCH is transmitted instead of leaving the PUR transmission empty.  This procedure is sensible and allows the UE to maintain the PUR configuration.
Proposal 8: If the UE has no data to transmit but it wants to maintain the PUR configuration, the UE:
· Transmits a padded PUSCH in the last skipped PUR transmission if PUR skipping is enabled
· Transmits a padded PUSCH in a PUR transmission when PUR skipping is disabled

3. Conclusion
In this contribution, we discuss some remaining issues on PUR.  We observed 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.

We therefore 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: In idle mode, the time resource (e.g. periodicity), frequency resource and MCS/TBS may be updated after a PUR transmission.  
Proposal 3: Allow the UE to request for changes to PUR parameters using PUR transmission or via EDT over Msg3.
Proposal 4: The PUR parameters re-configuration can be signaled in a downlink message (PDSCH).
Proposal 5: The following indications are included in the PUR Layer 1 ACK:
Timing advance adjustment (including TA adjustment of 0)
PUSCH repetition adjustment
Flag to indicate L1 ACK

Proposal 6: 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 7: 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. 
Proposal 8: If the UE has no data to transmit but it wants to maintain the PUR configuration, the UE:
· Transmits a padded PUSCH in the last skipped PUR transmission if PUR skipping is enabled
· Transmits a padded PUSCH in a PUR transmission when PUR skipping is disabled
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