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Introduction
In RAN4#92 meeting, a Way Forward on Release 16 NB-IoT enhancements was agreed [1]. On NRSRP measurements for TA validation of PUR, the following agreement was reached:
· Both in serving cell relaxed monitoring mode and in serving cell non-relaxed monitoring mode, if UE is configured with RSRP change for TA validation, the first and the second measurements used for validating the TA shall satisfy the following conditions
· The first measurement (NRSRP1) shall be performed within following time range: T1 – N ≤ T1’ ≤ T1 + N;
· The second measurement (NRSRP2) shall be performed within following time range: T2 – M ≤ T2’<T2;
· Where T1’ is the time when NRSRP1 becomes available, T1 is the time when TA is obtained, N is TBD, T2’ is the time when RSRP2 becomes available, T2 is the time when TA is validated, M TBD. 
· Relaxation on serving cell monitoring is allowed regardless of TA validation mechanism.


In this paper, we discuss the values of N and M, i.e., how far or old the NRSRP measurements should be with respect to reception of PUR configuration or PUR occasion, respectively. 
Discussion
The first measurement of NRSRP (NRSRP1) is intended to establish a reference measurement for NRSRP change. If PUR configuration has NRSRP change as a method for TA validation, the change with respect to NRSRP1 is computed and compared with a threshold to validate the TA and subsequently allow transmission in a PUR occasion. Given the relatively low accuracy of NRSRP in NB-IoT due to narrowband signal and density of NRS, it is important for UE to be able to do sufficient averaging of NRSRP measurement to arrive at an NRSRP1 value that accounts for both decent processing gain and fading channel conditions. 
It is observed that while receiving PUR configuration, UE is in RRC_CONNECTED state and hence performing radio link monitoring (RLM) and therefore periodically evaluating the in-sync (IS) and out-of-sync (OOS) conditions. Evaluating IS/OOS is tantamount to making NRSRP measurement. In IS state, UE is required to make an evaluation (i.e., measurement) at least once every Tevaluate_Qin_NB-IoT in non-DRX mode and Tevaluate_Qin_DRX_NB-IoT in DRX mode as defined in clause 7.23.2 of TS 36.133. In the worst-case scenario, the PUR configuration can be received just in the middle of two successive IS evaluations. Hence, it is proposed to define N as half of Tevaluate_Qin_NB-IoT in non-DRX mode and Tevaluate_Qin_DRX_NB-IoT in DRX mode. It is noted that by defining N as such, no additional measurement needs to be performed just for NRSRP1 and UE simply takes advantage of RLM measurements it already needs to perform.
Observation 1. While receiving PUR configuration, UE is in RRC_CONNECTED state and hence performing radio link monitoring (RLM) and therefore periodically evaluating the in-sync (IS) and out-of-sync (OOS) conditions. Evaluating IS/OOS is tantamount to making NRSRP measurement. In IS state, UE is required to make an evaluation (i.e., measurement) at least once every Tevaluate_Qin_NB-IoT in non-DRX mode and Tevaluate_Qin_DRX_NB-IoT in DRX mode as defined in clause 7.23.2 of TS 36.133.
Proposal 1.  For NRSRP1, define N = 0.5* Tevaluate_Qin_NB-IoT in non-DRX mode and N = 0.5* Tevaluate_Qin_DRX_NB-IoT in DRX mode. 
We now discuss the requirements for the second measurement NRSRP2. While it is yet not ruled out whether PUR transmission can also occur in RRC_CONNECTED state, RAN1/2 have not discussed this topic so far. The most likely application of PUR transmission is in RRC_IDLE mode. Hence, after UE receives the PUR configuration, it is likely released into RRC_IDLE state. As agreed in RAN4#92, UE must meet the transmit timing accuracy requirements when it is supposed to transmit in an upcoming PUR occasion. A CR for eMTC PUR was approved [2] in this context and the same should apply to NB-IoT. 
In NB-IoT, the transmit timing accuracy requirements is specified in clause 7.20.2 of TS 36.133. The transmit timing error Te should not exceed 80Ts. The question then becomes how long UE can remain asleep and not do any measurements and be still able to meet the transmit timing accuracy requirements. To answer this, some assumptions on UE XO drift rate in idle mode should be made. In our view, in idle mode and without running tracking loops, XO drift is significantly higher than 0.1-0.2 ppm. Drift rates as high as 10ppm is not unreasonable given the low-cost components that is expected to be used in NB-IoT solutions. With 10ppm drift rate, M can be calculated as:

Hence, it is proposed M to be the shortest possible DRX cycle, i.e., M = 0.256 s. In our view, if a measurement was done more than 256ms ago, UE needs to perform a fresh measurement to sync with serving cell, estimate the pathloss, and be ready for PUR transmission if it has data to sent.
Observation 2. For second NRSRP measurement, UE is most likely in RRC_IDLE state and must meet the transmit timing accuracy requirements. How old NRSRP2 can be with respect to an upcoming PUR occasion depends on the UE XO drift rate in idle mode among other factors. 
Proposal 2. For NRSRP2, define M = 0.256s.
Conclusions
Observation 1. While receiving PUR configuration, UE is in RRC_CONNECTED state and hence performing radio link monitoring (RLM) and therefore periodically evaluating the in-sync (IS) and out-of-sync (OOS) conditions. Evaluating IS/OOS is tantamount to making NRSRP measurement. In IS state, UE is required to make an evaluation (i.e., measurement) at least once every Tevaluate_Qin_NB-IoT in non-DRX mode and Tevaluate_Qin_DRX_NB-IoT in DRX mode as defined in clause 7.23.2.1 of TS 36.133.
Proposal 1.  For NRSR1, define N = 0.5* Tevaluate_Qin_NB-IoT in non-DRX mode and N = 0.5* Tevaluate_Qin_DRX_NB-IoT in DRX mode. 
Observation 2. For second NRSRP measurement, UE is most likely in RRC_IDLE state and must meet the transmit timing accuracy requirements. How old NRSRP2 can be with respect to an upcoming PUR occasion depends on the UE XO drift rate in idle mode among other factors. 
Proposal 2. For NRSRP2, define M = 0.256s.
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