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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In NB-IoT Rel-16, the agreements related to PUR are summarized in [1]. This paper discusses some remaining issues of PUR.
Discussion on “LS on open PUR issues for NB-IoT/eMTC”
After RAN2#109-e, RAN2 has sent an LS [2] to RAN1 to ask for confirmation/clarification on some issues related to L1 adjustment on the (N)PUSCH repetition number. This section presents analysis on these issues.
During Rel-16 discussion, some companies pointed out the UE’s coverage may change so that adjustment on NPUSCH repetition number is needed. And it would be more efficient to update the NPUSCH repetition number via L1 signaling rather than RRC signaling due to the less signaling overhead. Motivated by this, the following agreements were made:
	Agreement
In idle mode, at least the following PUR configurations and PUR parameters may be updated after a PUR transmission:
· Timing advance adjustment 
· UE TX power adjustment
· FFS: Repetition adjustment for NPUSCH
FFS: Whether the above update is done in L1 and/or higher layer

Agreement
Confirm the Working Assumption#1 in RAN1#96bis
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 dedicated PUR ACK DCI at least includes the NPUSCH repetition adjustment (absolute value as per legacy table), and the field is 3 bits.


And L1 adjustment on the NPUSCH repetition number is captured in TS 36.213 as follows:
	… (Copied from TS 36.213) …
16.5.1.1	Resource allocation
…
· 
a repetition number () determined by the repetition number field according to Table 16.5.1.1-3. For a NPUSCH transmission using preconfigured uplink resource, the UE shall use the repetition number determined by the NPUSCH repetition adjustment field according to Table 16.5.1.1-3 from the most recent NPDCCH DCI format N0 with CRC scrambled by PUR C-RNTI with the value of "modulation and coding scheme" field ([image: ]) set to '14' if detected, configured by higher layers otherwise.
…


The motivation to introduce NPUSCH repetition number adjustment is to reflect the coverage change of the UE. So once the UE obtains a new NPUSCH repetition number, it means the UE’s coverage has changed, and the previous NPUSCH repetition number is no longer accurate and shall be updated by the new one. This also can be seen from the agreement above, e.g., “In idle mode, updating PUR configurations and/or PUR parameters via L1 signalling after a PUR transmission is supported”.
Technically, when the UE receives this new NPUSCH repetition number from dedicated PUR ACK DCI, the UE shall notify higher layer about this event, and it is up to RAN2 how to handle this event, e.g., update the previous RRC configuration with this new one. And if the UE’s coverage has changed again in the future, the NPUSCH repetition number can be further updated by either dedicated PUR ACK DCI or PUR re-configuration RRC signaling.
In summary, from RAN1’s perspective of view, upon receiving dedicated PUR ACK DCI, the UE will update the previous RRC configuration with this new NPUSCH repetition number, and use it for all future PUR transmissions until a new NPUSCH repetition number from either dedicated PUR ACK DCI or PUR re-configuration RRC signaling is received.
Observation 1: Once the UE obtains a new NPUSCH repetition number, it means the UE’s coverage has changed, and the previous NPUSCH repetition number is no longer accurate.
Proposal 1: The L1 adjustment on the NPUSCH repetition number is intended to update the higher layer (i.e. RRC) configuration, and is used for all future PUR transmissions until a new NPUSCH repetition number from either the dedicated PUR ACK DCI or PUR re-configuration RRC signaling is received.
Based on the analysis above, a draft reply LS is prepared in [3].
Discussion on collision handling between PUR SS monitoring and Paging CSS/NWUS
After PUR transmission, the UE shall monitor NPDCCH in the PUR SS window. Meanwhile, an idle mode UE shall monitor Paging CSS/NWUS. So it is possible that PUR SS may overlap with Paging CSS/NWUS and the UE shall decide which one to monitor. Such issues are mentioned but down-prioritized in RAN1#100-e due to the limited time [4].
During RAN1#100-e discussion, it was mentioned that RAN2 already agreed PUR transmission is prioritized when overlapping with Paging CSS, and RAN1#100-e agreed on the related TP for 36.213. So to complete the PUR procedure, it is straightforward that PUR SS monitoring should also be prioritized when overlaps with Paging CSS/NWUS, otherwise the UE may miss indications related to PUR and cause PUR transmission unsuccessful. Therefore, the following proposal is made.
Proposal 2: After a PUR transmission, when PUR SS overlaps with Paging CSS/NWUS, the UE prioritizes PUR SS monitoring.
Based on Proposal 2, the following TP is given.
Proposal 3: Agree on the TP in Section 3 and capture its contents in TS 36.213.
	------------------------------------- Start of Text Proposal for TS 36.213-------------------------------
------------------------------------------- Unchanged parts omitted --------------------------------------
16.6	Narrowband physical downlink control channel related procedures
…
If the UE has initiated a NPUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the NPDCCH UE-specific search space in a search space window starting in n+4 subframe with duration given by higher layer parameter pur-SS-window-duration. Upon detection of a NPDCCH with DCI format N0 with CRC scrambled by PUR C-RNTI intended for the UE within the search space window and the value of "modulation and coding scheme" field ([image: ]) in the corresponding DCI is set to '14', the UE is not required to monitor the NPDCCH UE-specific search space for the remaining search space window duration. The UE is not required to monitor Type1-NPDCCH common search space or NWUS if it overlaps with the NPDCCH UE-specific search space within the search space window.
-------------------------------------------- Unchanged parts omitted -------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------


Conclusion
The contribution discusses some remaining issues of PUR. The proposals based on the analysis in the contribution are as following:
Proposal 1: The L1 adjustment on the NPUSCH repetition number is intended to update the higher layer (i.e. RRC) configuration, and is used for all future PUR transmissions until a new NPUSCH repetition number from either the dedicated PUR ACK DCI or PUR re-configuration RRC signaling is received.
Proposal 2: After a PUR transmission, when PUR SS overlaps with Paging CSS/NWUS, the UE prioritizes PUR SS monitoring.
Proposal 3: Agree on the TP in Section 3 and capture its contents in TS 36.213.

[bookmark: _GoBack]Observation 1: Once the UE obtains a new NPUSCH repetition number, it means the UE’s coverage has changed, and the previous NPUSCH repetition number is no longer accurate.
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