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1. Introduction

This tdoc. discusses the following DPUR design details.
Values for PUR offset and periodicity
Values for PUR Search Space duration and DRX
2. PUR time offset and periodicity
At RAN2#108 it was agreed as follows:

· PUR configuration request may contain a time offset request, i.e. requested time of the first PUR transmission. Details FFS.

· PUR configuration may contain a time offset, i.e. time of the first PUR transmission. Details FFS.

At RAN#105 it was agreed that:

· PUR Request/information can include requested periodicity.
1. An offset request allows a UE to request a start time for the first allocation at some time later than the request. This may help a UE to set up a desired time alignment for the PUR allocations.
2. Setting an offset in the PUR configuration allows the eNB to time align UEs with configurations that will have PUR transmission allocations so that no allocations can collide.

The eNB will need to align PUR periodicities of multiple UEs so that their allocations do not collide. If UEs have the same PUR periodicity they will need to be using the same time base and a configured offset.

Observation 1: A PUR offset configuration enables the eNB to schedule UE PUR allocations so that they do not collide.
If UEs have different periodicities they will still need to be using multiples of the same base timing unit in order to assure no collisions of their allocations. Using the same base time unit for offsets and periodicity enables the eNB to interleave many UEs with the same or different periodicities. The system frame count is more precise and easier to configure than a measure of clock time such as 1 hour for example.
Observation 2: PUR periodicity and offset should both be based on the SFN and HSFN count.
Users may prefer to have PUR allocations that align to clock times. However, allowing this will conflict with the subframe count that does not match exactly to minutes, hours and days. Alignment to specific clock times may only be a concern for longer times such as daily allocations.
Using an example of eMTC with counts of HSFN in binary multiples, the allowed periodicities could be all or a subset of 10.24s (HSFN0), 20.48s (HSFN1) etc. up to 2.91 hours (HSFN1023).

If a UE requests a periodicity greater than the full HSFN count then it will be necessary to specify a count of the HSFN intervals of 2.91 hours. Corresponding methods should also be used for NB-IoT.
Proposal 1: PUR periodicity configurations should be from one HSFN to 1024 HSFN counts in binary multiples and in binary multiples of complete HSFN counts up to at least 64.
The eNB needs to be able to configure UEs with precise offsets in order to avoid collisions. This requires finer resolution than the UE would need to request.
Proposal 2: The eNB should be able to configure offsets to enable interleaving of UEs that can have the shortest allowed periodicity. 

There seems little value to having the UE request high resolution offsets for short periodicity requests because the eNB will align the request as it requires. UE request signalling could be reduced by having a limited range of offsets available to request, for example from  HSFN 127, about 20 minutes and up. Requests for shorter periodicities may not need to request offsets.
Proposal 3: PUR offset requests should be a limited range from a value of from HSFN127.

For a the case of a desired daily PUR allocation periodicity, 24 hours is about 8.25 counts of HSFN. This means the closest binary multiple is 8 counts of HSFN which is about 23.28 hours. Long counts like this will lead to periodicities that do not happen at the same time of day but rather rotate around the time of day. 
A nominally weekly request would ideally align to about 58 counts of HSFN which, since it is not a binary multiple, may not be an allowed option. Whether this is allowed or only the closest binary values of 32 or 64, these long counts will also lead to periodicities that rotate the PUR allocations through the days of the week.
If a user wants a UE to perform PUR within a time of day window on a regular basis the UE could skip an allocation to maintain alignment. Using an example of a daily PUR allocation, a periodicity and offset could align this to the desired starting time of day and use a periodicity of 8 HSFN counts. The UE could skip one allocation every few days and incur one missed “m” count in order to approximately re-align to the desired time of day window. In this case the time will move around within a 2.91 hour window. An alternative to skipping is to regularly end the configuration and re-start it.
3. Timer for PUR response and DRX
At RAN2#108 it was agreed as follows:
Timer for PUR response is configurable, i.e. the length of the window during which the UE monitors for PUR response. Details FFS.
The duration of the timer is an important option for the UE to allow it to remain active ready to receive a response after a PUR UL. If the window is too short a UE may need to be paged for the application response. If the window is too long and no application response arrives the UE will waste power until the timeout. The response time will depend partly on the round-trip response delay for the network connection to the server that the UE reports to and also the response time of the application server. 
There is no fixed time that would serve all UEs. A configurable range of from 10ms up to 2.56s should cover even the slowest response. It would be worthwhile to also have the UE be able to go into DRX using legacy DRX values in order to save power especially for the longer window times.
Proposal 4: Enable configurable PUR response search space windows of 10ms to 2.56s

Proposal 5: Enable the use of CDRX during the PUR SS window.

4. Conclusions
Observation 1: A PUR offset configuration enables the eNB to schedule UE PUR allocations so that they do not collide.
Observation 2: PUR periodicity and offset should both be based on the SFN and HSFN count.
Proposal 1: PUR periodicity configurations should be from one HSFN to 1024 HSFN counts in binary multiples and in binary multiples of complete HSFN counts up to at least 64.

Proposal 2: The eNB should be able to configure offsets to enable interleaving of UEs that can have the shortest allowed periodicity. 

Proposal 3: PUR offset requests should be a limited range from a value of from HSFN127.
Proposal 4: Enable configurable PUR response search space windows of 10ms to 2.56s

Proposal 5: Enable the use of CDRX during the PUR SS window.

