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Introduction
In the RAN4#91 meeting, the following agreements were made in the Way Forward regarding PUR [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 paper, we discuss the remaining issues left with FFS.
Discussion
The first issue is whether relaxed serving cell monitoring shall be disallowed when the signaled relaxation factor N>1 and TA validation based on serving cell NRSRP change attribute is configured. The main concern here appears to be using stale NRSRP measurements for TA validation due to relaxed serving cell monitoring for WUS capable UE’s.
In our view, the procedure for transmission in PUR occasions is not much different from transmission of mobile-originated (MO) data in idle mode wherein UE performs an NRSRP measurement, estimates the CE level and pathloss (PL) based on NRSRP and transmits PRACH. 
If UE has data to transmit in an upcoming PUR occasion, it should have a fresh NRSRP measurement to have an accurate estimate of the PL (clause 16.2.1 of TS 36.213) as well as an accurate TA validation via NRSRP change. However, it should be left to UE implementation when it does the NRSRP measurements. UE may consider the time lapse from the last NRSRP measurement with respect to an upcoming PUR occasion as a criterion for performing a new NRSRP measurement, as an example. This is further illustrated in Figure 1. In the top part of Figure 1, the PUR occasions are configured to be just before DRX OnDuration period where DRX cycle is 5.12s and N=2 is signaled to UE. As UE is allowed to skip measurements in every other cycle if it is in relaxed monitoring state of serving cell, the NRSRP measurement for a PUR occasion can be as old as ~10.24s which is undesirable. 


Figure 1 Placement of DRX cycles and PUR occasions
The same scenario can happen in the middle part of Figure 1 when N=1 is signalled to UE and DRX cycle is 10.24s. In both of these cases, if UE has data to transmit in the upcoming PUR occasion, it should perform a fresh NRSRP measurement before PUR occasion to validate TA as well as arrive at an accurate PL. 
In contrast, the bottom portion of Figure 1 has PUR occasions configured right after DRX OnDuration periods with N=2 and DRX cycle of 5.12s. Although UE skips measurements every other DRX cycle if it is in relaxed serving cell monitoring state, it will have a fresh NRSRP measurement before every PUR occasion. Hence, UE does not need to perform any additional measurement for PUR and relaxed serving cell monitoring state does not interfere with PUR transmission. 
In summary, UE should have a fresh NRSRP measurement before a PUR occasion in which it has data to transmit. Whether it should perform an NRSRP measurement or not depends on the configuration of PUR occasions with respect to DRX OnDuration. 
Observation 1. If UE is configured with TA validation with NRSRP change attribute and it has data to transmit in an upcoming PUR occasion, it should have a fresh NRSRP measurement to accurately validate TA and estimate PL. 
Observation 2. Whether UE should perform a new NRSRP measurement before a PUR occasion depends on the configuration of PUR occasions with respect to DRX OnDuration periods. In top (DRX cycle = 5.12s and N=2) and middle (DRX cucle = 10.24s and N=1) part of Figure 1, as examples, UE should perform a new NRSRP measurement whereas in bottom part of Figure 1 (DRX cycle = 5.12s and N=2), it does not need to.   
Hence, rather than disallowing relaxed serving cell monitoring state with any N if TA validation is configured to be NRSRP change attribute, it is proposed to allow it but specify that the last NRSRP measurement which UE performed should not be more than X seconds old. RAN4 can discuss what the proper value of X should be. 
Proposal 1. Allow relaxed serving cell monitoring state with WUS and any relaxation factor N if TA validation is configured to be NRSRP change attribute.
Proposal 2. If UE has data to transmit in an upcoming PUR occasion, its latest NRSRP measurement should not be more than X seconds old. RAN4 to discuss the value of X.
The second issue relates to how long UE requires to re-sync with the serving cell in DRX or long eDRX cycles and its impact on potentially missing an upcoming PUR occasion. In our view, transmission in a PUR occasion overrules the sleep time in DRX or long eDRX cycles, i.e., UE has to wake up in advance to re-sync with the serving cell and/or warm up its tracking loops to be ready on time for transmission in a PUR occasion even if the wake-up time or PUR occasion occur in the time period designated for sleep. Hence, a sensible UE implementation should always wake up early enough to be in-sync and ready to transmit in a PUR occasion if it has data to send. We fail to envision a scenario where UE would miss transmission on a PUR occasion due to insufficient sync or warm-up time. 
Observation 3. Transmission in a PUR occasion overrules the sleep time in DRX or long eDRX cycles, i.e., UE has to wake up in advance to re-sync with the serving cell and/or warm up its tracking loops to be ready on time for transmission in a PUR occasion even if the wake-up time or PUR occasion occur in the time period designated for sleep. A sensible UE implementation should always wake up early enough to be in-sync and ready to transmit in a PUR occasion if it has data to send.
Conclusions
Observation 1. If UE is configured with TA validation with NRSRP change attribute and it has data to transmit in an upcoming PUR occasion, it should have a fresh NRSRP measurement to accurately validate TA and estimate PL. 
Observation 2. Whether UE should perform a new NRSRP measurement before a PUR occasion depends on the configuration of PUR occasions with respect to DRX OnDuration periods. In top (DRX cycle = 5.12s and N=2) and middle (DRX cucle = 10.24s and N=1) part of Figure 1, as examples, UE should perform a new NRSRP measurement whereas in bottom part of Figure 1 (DRX cycle = 5.12s and N=2), it does not need to.   
Proposal 1. Allow relaxed serving cell monitoring state with WUS and any relaxation factor N if TA validation is configured to be NRSRP change attribute.
Proposal 2. If UE has data to transmit in an upcoming PUR occasion, its latest NRSRP measurement should not be more than X seconds old. RAN4 to discuss the value of X.
Observation 3. Transmission in a PUR occasion overrules the sleep time in DRX or long eDRX cycles, i.e., UE has to wake up in advance to re-sync with the serving cell and/or warm up its tracking loops to be ready on time for transmission in a PUR occasion even if the wake-up time or PUR occasion occur in the time period designated for sleep. A sensible UE implementation should always wake up early enough to be in-sync and ready to transmit in a PUR occasion if it has data to send.
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