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1 Introduction
RAN4 has discussed PUR for several meetings and good progress was reached at last meeting. These agreements were as follows [1]: 
	· When TA validation based on serving cell NRSRP change method is configured:

· eNodeB determines and configures K NRSRP 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. 

· PUR transmission:
· UE shall transmit in the PUR transmission opportunity using the obtained TA 

· If UE is synchronized towards the serving cell before PUR opportunity

· Otherwise, UE may postpone the transmission to the next intended PUR transmission opportunity according to higher layer request of the UE or network configuration after UE has obtained the synchronization towards the serving cell within Tsearch, or it may drop the transmission. 

· Tsearch =the time required for NPSS/NSSS acquisition in eDRX.  In DRX, Tsearch is the time required for performing time tracking and exact duration is FFS.


In this contribution, we discuss and provide our view on the open issues based on the above agreements.  

2 Discussion 

2.1.1 NRSRP thresholds
The first open issue is related to the number of NRSRP measurement threshold. At last meeting it was agreed that the K number of NRSRP thresholds can be configured and used for validating the TA using the serving cell NRSRP change method, and K could have any of the values 1 or 2. Our preference is to keep K configurable which means use of both 1 and 2 thresholds should be possible. 
· Proposal #1: Number of NRSRP thresholds for validating the TA using the serving cell NRSRP change method is configured by the eNB and can have any of the values 1 or 2. 
2.1.2 Relaxed serving cell monitoring
The second open issue is related to relaxed serving cell monitoring. For a UE configured with the serving cell NRSRP change method that needs to validate the preconfigured or received TA value when the PUR transmission opportunity arrives, firstly the UE needs to determine the magnitude of the serving cell NRSRP change (e.g. (NRSRP ) wrt reference value and ensure that transmissions take place only when the magnitude of change is less than the allowed NRSRP threshold, i.e. (NRSRP ≤ (max-NRSRP. Taking into account the UE power consumption, UE is not expected to perform additional RRM measurement for PUR purpose, instead the latest available measurements are used to derive the relative change, (NRSRP, see Figure 1. In example A, the UE uses the latest RRM measurement (2nd measurement) associated with the PUR transmission opportunity and the RRM measurement (1st measurement) closest to the time when TA was received. In example B, it is assumed the measurement occasions and the PUR transmission opportunity are aligned. 
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Figure 1 Serving cell measurement associated with TA and PUR.
Relaxed serving cell monitoring allows the UE to measure every Nth DRX cycles instead of every DRX cycle as in normal operation, and N is a singled parameter indicating the relaxation factor. It is important to note that relaxed serving cell monitoring may have an adverse impact on the reliability of TA validation using serving cell NRSRP change method since the latest measurements used for TA validation can be outdated, may not be tightly associated with the PUR configuration nor PUR transmission occasions, and this may lead to incorrect TA validation result. Moreover, PUR and relaxed serving cell monitoring features are two independent features and when they are combined, the benefits are rather limited. Hence, we propose that the UE is not allowed to enter the relaxed serving cell monitoring when TA validation using serving cell NRSRP change method is configured. This can be realized by modifying the current list of conditions for enabling relaxed serving cell monitoring as follows:
	-
WUS has been configured in the serving NB-IoT cell using WUS-Config-NB-r15, and
-
The serving cell measurement relaxation is signalled as n by the network using numDRX-CycleRelaxed-r15, and

-    TA validation method using serving cell NRSRP change is not configured for PUR, and

-
Serving cell S criteria is met with at least [2] dB margin.

-
the relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, and


· Proposal #2: Relaxed serving cell monitoring shall not be allowed when the UE is configured to validate the TA using serving cell NRSRP change method for PUR. 
2.1.3 Measurements for TA validation
The third open issue is related to the measurements that are used for validating the TA using serving cell NRSRP change method. Prior to transmission, the UE is required to validate the received TA which is done using two RRM measurements, one which is performed around the time when TA was obtained and the second one is performed around the time when the TA validation is performed. The problem with this approach is that the measurement window is undefined and therefore such measurements can be quite old. Such measurements may not reflect the actual radio conditions of the UE due to different reasons such as UE mobility, change of surrounding environment, UE timing drift, length of the PUR periodicity etc. Using such measurements for TA validation can result in incorrect TA validation outcome and carrying out PUR transmission based on such outcome can result in the eNB not being able to successfully decode the transmitted signal or it may also create unwanted interference to other devices. To address this problem, we would like to simply specify a measurement window for the first and the second measurement respectively. The first measurement can be performed N DRX cycles before or after the time when TA was obtained. The second measurement, however, should be performed M DRX cycles prior to TA validation, and it cannot be performed after. We propose to define the measurement window for the measurements used for TA validation as follows:
· Proposal #3: The first measurement (NRSRP1) shall be performed within following time range: 
T1 – N ≤ T1’ ≤ T1 + N;
where 
· T1’ is the time when NRSRP1 becomes available, 

· T1 is the time when TA is obtained 

· N is the number of DRX cycles and its value is TBD. 
· Proposal #4: The second measurement (NRSRP2) shall be performed within following time range: 
T2 – M ≤ T2’<T2;
where 
· T2’ is the time when NRSRP2 becomes available, 

· T2 is the time when TA is validated, 
· N is the number of DRX cycles and its value is TBD. 

It is worth mentioning that the measurements described above as NRSRP1 and NRSRP2 can also be used to determined a path loss estimate, which is used as input parameter of the power control algorithms of both MTC and NB-IoT.
3 Conclusion

In this contribution, we have discussed the different open issues identified at last meeting based on agreed way forward. Moreover, we have also identified a problem with not having any measurement window defined for the two NRSRP measurements that are used for TA validation using serving cell NRSRP change method. Based on the discussions, we have made following proposals:

· Proposal #1: Number of NRSRP thresholds for validating the TA using the serving cell NRSRP change method is configured by the eNB and can have any of the values 1 or 2. 
· Proposal #2: Relaxed serving cell monitoring shall not be allowed when the UE is configured to validate the TA using serving cell NRSRP change method for PUR. 
·  Proposal #3: The first measurement (NRSRP1) shall be performed within following time range: 

T1 – N ≤ T1’ ≤ T1 + N;
where 

· T1’ is the time when NRSRP1 becomes available, 

· T1 is the time when TA is obtained 

· N is the number of DRX cycles and its value is TBD. 

· Proposal #4: The second measurement (NRSRP2) shall be performed within following time range: 

T2 – M ≤ T2’<T2;

where 

· T2’ is the time when NRSRP2 becomes available, 

· T2 is the time when TA is validated, 

· M is the number of DRX cycles and its value is TBD. 
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