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1	Introduction
In Release-16 the Work Item (WI) on “Additional enhancements for NB-IoT” [1], had as one of its objectives to specify the following improvement for machine-type communications for NB-IoT FDD:
	[bookmark: _Hlk515906322]Improved UL transmission efficiency and/or UE power consumption:
· Specify support for transmission in preconfigured resources in idle mode based on SC-FDMA waveform for UEs with a valid timing advance [RAN1, RAN2, RAN4]
· Both shared resources and dedicated resources 
· Note: This is limited to orthogonal (multi) access schemes




In RAN1 #101-e, the following e-mail discussions were held:
· [101-e-LTE-NB_IoTenh3-PUR-01] Clarification on subcarrier spacing and timing advance adjustment
· [101-e-LTE-NB_IoTenh3-PUR-02] Clarification on PUR power control and “after the UE has initiated a NPUSCH transmission using preconfigured uplink resource”
· [101-e-LTE-NB_IoTenh3-PUR-03] TP for PUR collision handling and L1 adjustment on the NPUSCH repetition number
The agreements from the e-mail discussions above can be found in [2]. Accounting for the most recent updates and agreements in RAN2 [3], this Text Proposal aims at addressing the remaining issues for preconfigured UL resources in NB-IoT.
2	Discussion
The subsections below address per Technical Specification what has been identified as missing or to be assessed as a function of the received RAN2 LS response [3].
2.1 	LS response
2.1.1	LS response Issue 1: PUR prioritization in TS 36.213 Clause 16.6
In RAN1 #100b-e, an LS was sent to RAN2 in order to confirm the feasibility of the following Working Assumption (WA) [4]:
	Working Assumption
· #1: When PUR transmission overlaps with WUS, PUR transmission is prioritized
· For eMTC, this applies only to HD-FDD UEs
· #2: When PUR SS monitoring overlaps with Paging CSS, PUR SS monitoring is prioritized
· #3: When PUR SS monitoring overlaps with WUS, PUR SS monitoring is prioritized
If it is concluded by RAN2 that the working assumption is feasible, the working assumption will be automatically confirmed.



In [3], RAN2 responded: “RAN2 would like to inform RAN1 that the working assumption is feasible from RAN2 point of view and can be confirmed.”
In parallel, as part of the e-mail discussion entitled “[101-e-LTE-NB_IoTenh3-PUR-03] TP for PUR collision handling and L1 adjustment on the NPUSCH repetition number”, RAN1 reached the following conclusion:
	Conclusion
The text proposal in R1-2004896 is the starting point for discussion for TS 36.213 based on the outcome of RAN2’s discussion and it is RAN1 understanding it will be endorsed unless it is concluded by RAN2 that the working assumption in R1-2002944 is infeasible.



The text proposal in R1-2004896 is shown below.
------------------------------------- Start of Text Proposal for TS 36.213-------------------------------
------------------------------------------- Unchanged parts omitted --------------------------------------
16.6	Narrowband physical downlink control channel related procedures
…
Until UE receives higher layer configuration of NPDCCH UE-specific search space, the UE monitors NPDCCH according to the same configuration of NPDCCH search space as that for NPDCCH scheduling Msg4.
A UE is not required to monitor Type1-NPDCCH common search space or NWUS if the set of subframes comprising the NPDCCH candidates or the set of subframes where NWUS may be received include any subframes in which the UE has initiated an NPUSCH transmission using preconfigured uplink resource on a given serving cell.
…
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 on the set of subframes where it may be received, in case any of these overlaps with any of the subframes comprising the NPDCCH UE-specific search space within the search space window.
-------------------------------------------- Unchanged parts omitted -------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------

2.1.2	LS Response Issue 2: Repetition Adjustment
In RAN1 #100b-e, in relation to PUSCH repetition adjustment an LS response was sent to RAN2 including the following answer [5]:
	
· The L1 adjustment on the (N)PUSCH repetition number is intended to apply for future PUR UL transmissions until a new L1 adjustment or RRC reconfiguration is received, i.e. the UE uses the information from the most recently received L1 adjustment or RRC (re)configuration.
· The decision on whether the L1 adjustment on the (N)PUSCH repetition number is intended to update the higher layer (i.e. RRC) configuration or to be used instead of the configuration provided by higher layers can be made in RAN2, and then RAN1 will update the RAN1 specifications in accordance with the RAN2 decision if needed.




In [3], RAN2 provided the following response:
	
RAN2 would like to inform RAN1 that RAN2 will update their specifications so that the adjustment on the (N)PUSCH repetition number provided with L1 ACK / fallback indicator updates the repetition number configuration in PUR configuration in RRC layer.
RAN2 expects that PHY layer will provide a 3-bit repetition adjustment index to higher layers so that the value can be stored in the PUR configuration in RRC and expects that the format of the 3-bit information is same as RRC parameter numRepetitions-r16 for eMTC CE Mode A and CE Mode B and npusch-NumRepetitionsIndex-r16 for NB-IoT. 
Furthermore, RAN2 expects PHY layer to provide L1 ACK / fallback indication to higher layers.




In RAN1 #101-e, the following conclusion was reached considering two possible outcomes as to be ready to act on the RAN2 response [2]:
	Conclusion
Regarding L1 adjustment on the NPUSCH repetition number, one of the following TPs is the starting point for discussion for TS 36.213 based on the outcome of RAN2’s discussion
· If the L1 adjustment on the (N)PUSCH repetition number is intended to update the higher layer (i.e. RRC) configuration, then it is RAN1 understanding the text proposal in R1-2004897 will be endorsed
· If the L1 adjustment on the (N)PUSCH repetition number is to be used instead of the configuration provided by higher layers, then it is RAN1 understanding the text proposal in R1-2004898 will be endorsed




Based on the RAN2 LS response, the approach in the first bullet of the RAN1 conclusion in R1-2004897 will be the one to be adopted. The text proposal as captured in R1-2004897 is displayed below:
------------------------------------- Start of Text Proposal for TS 36.213-------------------------------
------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1.1	Resource allocation
The resource allocation information in uplink DCI format N0 for NPUSCH transmission or configured by higher layers for NPUSCH transmission using preconfigured uplink resource indicates to a scheduled UE
· 
a set of contiguously allocated subcarriers () of a resource unit determined by the Subcarrier indication field, 
· 
a number of resource units () determined by the resource assignment field according to Table 16.5.1.1-2,
· 
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 configured by higher layersthe 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.
-------------------------------------------- Unchanged parts omitted -------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------

The RAN2 LS response also states “RAN2 expects that PHY layer will provide a 3-bit repetition adjustment index to higher layers”, “and expects that the format of the 3-bit information is same as RRC parameter npusch-NumRepetitionsIndex-r16 for NB-IoT”. In the case of NB-IoT, the above request is not a problem because both the “NPUSCH repetition adjustment” field and the “Repetition number” field in DCI Format N0, invariably consists of 3-bits.

[bookmark: _Toc30776272][bookmark: _Toc34663010]Agree on the text proposals presented in this document and capture its content in the TS 36.213.
4	Conclusion
 Based on the discussion in the previous sections we propose the following:
Proposal 1	Agree on the text proposals presented in this document and capture its content in the TS 36.213.
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