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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution summarizes NB-IoT Rel-16 PUR related discussions and proposals. According to the guidance of the chairman below, the intention of this contribution is to provide a list of issues/proposals and identify the set of email threads. 
· April 13-17: preparation phase
· April 13th – 14th: FLs to prepare summary
· April 15th – 17th: FLs to lead the discussion identifying the set of email threads

Section 2 lists all the issues discussed in the contributions, and FL’s view on the priority of each issue is summarized in Section 3.
Issues
[bookmark: _Ref32846411][bookmark: _Ref37701730][bookmark: _Ref37767416][bookmark: _Ref32846137]Issue#1: Discussion on “LS on open PUR issues for NB-IoT/eMTC”
Description: RAN2 has sent an LS [6] to RAN1 to ask for confirmation/clarification on some issues related to L1 adjustment on the (N)PUSCH repetition number. Several companies present analysis on the LS in AI 6.2.2.2 [1][2][3] and AI 5 [7][8][9]. [2][3] have provided TP for Section 16.5.1.1 of TS 36.213.
In the RAN2 LS [6], the following questions are asked to RAN1:
· Q1: Confirm whether the L1 adjustment on the (N)PUSCH repetition number is not intended to update the higher layer (i.e. RRC) configuration but to be used instead of the configuration provided by higher layers.
· Q2: Clarify whether the L1 adjustment on the (N)PUSCH repetition number is intended to apply only to the next upcoming PUR UL transmission or for all future PUR UL transmissions, and whether PHY layer would store the adjustment. 
· Q3: Clarify how the L1 adjustment on the (N)PUSCH repetition number is updated/released and whether RRC layer can update or release the adjustment after the L1 adjustment has been previously received. 

Company views in RAN1#100bis-e are summarized as follows:
· Regarding Q1:
· Alt1 (is not intended to update): Qualcomm, Ericsson
· Alt2 (is intended to update): Huawei/HiSilicon, ZTE
· Regarding Q2:
· Q2-1: Apply only to the next PUR or all future PUR?
· Apply only to the next PUR: Ericsson
· Apply to all future PUR: Huawei/HiSilicon, Qualcomm, ZTE
· Q2-2: PHY layer would store the adjustment?
· Yes: Qualcomm, Ericsson
· No: Huawei/HiSilicon, ZTE
· Regarding Q3: 
· (N)PUSCH repetition number can be further updated by dedicated PUR ACK DCI or PUR re-configuration RRC signaling: Huawei/HiSilicon, Qualcomm, Ericsson, ZTE

FL’s comment: RAN1 needs to discuss this issue, and send LS response to RAN2. Based on the response, RAN1 may need to work out the TP for TS 36.213.

TP provided by Qualcomm [3] is:
	<TP1, TS 36.213, Subclause 16.5.1.1>
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 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, or from the most recent reception of PUR-Config-NB containing pur-PhysicalConfig, whichever was received later configured by higher layers otherwise.
</TP1>



TP provided by ZTE [2] is:
	TS36.213
16.5.1.1	Resource allocation
<Unchanged parts are omitted>
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, or by high layers for a NPUSCH transmission using preconfigured uplink resource,
· 
a number of resource units () determined by the resource assignment field according to Table 16.5.1.1-2 ,or by high layers for a NPUSCH transmission using preconfigured uplink resource,
· 
[bookmark: OLE_LINK17]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 high layers. If the UE detects 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, the UE shall apply the NPUSCH repetition adjustment and forward it to higher layersconfigured by higher layers otherwise.

The subcarrier spacing  of NPUSCH transmission is determined by the uplink subcarrier spacing field in the Narrowband Random Access Response Grant according to Subclause 16.3.3.




For NPUSCH transmission with subcarrier spacing, where  is the subcarrier indication field. is reserved.
<Unchanged parts are omitted>



[bookmark: _Ref32846422][bookmark: _Ref37701732][bookmark: _Ref32846413]Issue#2: Collision handling between PUR transmission/ PUR SS monitoring and Paging CSS/ WUS
Description: 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. Several companies point out the following collision cases also need to be discussed:
· Case1: What’s the UE behavior when PUR transmission overlaps with WUS?
· Prioritize PUR transmission: ZTE
· Case2: What’s the UE behavior when PUR SS monitoring overlaps with Paging CSS? 
· Prioritize PUR SS monitoring: Huawei/HiSilicon
· Case3: What’s the UE behavior when PUR SS monitoring overlaps with WUS? 
· Prioritize PUR SS monitoring: Huawei/HiSilicon
· Up to UE implementation: ZTE

TP provide by Huawei/HiSilicon [1] is:
	------------------------------------- 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 ----------------------------------------



[bookmark: _Ref32846426]Issue#3: Clarification on “after the UE has initiated a NPUSCH transmission using preconfigured uplink resource” in TS 36.213
Description: Ericsson [4] points out “after the UE has initiated a NPUSCH transmission using preconfigured uplink resource” is not very clear due to the following reasons:
1) It does not clarify how long this “after” lasts.
2) It does not restrict whatever comes next to a particular search space or RNTI
3) The legacy text (which is of the highest interest to most readers) have been made less clear or even obscure
So Ericsson [4] proposes to replace the formulation with “in case of NPDCCH transmission associated with PUR C-RNTI using NPDCCH UE-specific search space” and rearrange some of the sentences.

TP provided by Ericsson [4] is:
	------------------------------------- Start of Text Proposal for TS 36.213--------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.6	Narrowband physical downlink control channel related procedures
…

For NPDCCH UE-specific search space, the aggregation and repetition levels defining the search spaces and the corresponding NPDCCH candidates are listed in Table 16.6-1 by substituting the value of with the higher layer configured parameter npdcch-NumRepetitions, except in case of NPDCCH transmission associated with PUR C-RNTI using NPDCCH UE-specific search space in which case it is given by higher layer parameter or npdcch-NumRepetitions-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource.

For Type1-NPDCCH common search space and Type1A-NPDCCH common search space, the aggregation and repetition levels defining the search spaces are listed in Table 16.6-2 by substituting the value of 
       …







The locations of starting subframe  are given by where is the th consecutive NB-IoT DL subframe from subframe , excluding subframes used for transmission of SI messages, and , and , and where 



-	subframe  is a subframe satisfying the condition , where , T≥4.
-	for NPDCCH UE-specific search space, 

-	is given by the higher layer parameter npdcch-StartSF-USS, except in case of NPDCCH transmission associated with PUR C-RNTI using NPDCCH UE-specific search space in which case it is given by higher layer parameter or npdcch-StartSF-USS-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource, 

-	is given by the higher layer parameter npdcch-Offset-USS, except in case of NPDCCH transmission associated with PUR C-RNTI using NPDCCH UE-specific search space in which case it is given by higher layer parameter or npdcch-Offset-USS-PUR after the UE has initiated a NPUSCH transmission using preconfigured uplink resource,
-	for NPDCCH Type2-NPDCCH common search space, 

-	is given by the higher layer parameter npdcch-StartSF-CSS-RA, 

-	is given by the higher layer parameter npdcch-Offset-RA, 
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



[bookmark: _Ref32846429]Issue#4: Clarification on NPUSCH repetition adjustment for PUR
Description: Ericsson and Nokia have provided TP for Section 16.5.1.1 for TS 36.213 to make the spec clearer:
· Ericsson [4]: The actual parameter that the UE uses to determine the repetition number when not indicated via DCI has been added.
· Nokia [5]: the adjustment in the number of repetitions can occur regardless of whether the DCI indicates ACK or fallback, or an UL-Grant. The current text in the specification excludes a repetition adjustment given by an UL-Grant and the initial PUR transmission.

TP provided by Ericsson [4]:
	------------------------------------- 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 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, otherwise as configured by the higher layers parameter  otherwise.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



TP provided by Nokia [5]:
	------------------------------------- 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 ([image: ]) of a resource unit determined by the Subcarrier indication field, 
· a number of resource units ([image: ]) determined by the resource assignment field according to Table 16.5.1.1-2,
· a repetition number ([image: ]) determined by the repetition number field according to Table 16.5.1.1-3. For a NPUSCH (re)transmission using preconfigured uplink resource, the UE shall use the repetition number determined by
· the higher layer parameter in case of an initial NPUSCH transmission.
· the NPUSCH repetition number field in case of an NPUSCH retransmission,
· the NPUSCH repetition adjustment field in case of an ACK/fallback indication 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 ----------------------------------------



[bookmark: _Ref32846431]Issue#5: Support of NPDCCH order for PUR
Description: Support of NPDCCH order for PUR was discussed in previous meetings, but there was no consensus. ZTE [2] proposes to support NPDCCH order for PUR considering the benefits of contention-free, less signaling overhead, larger max TBS size than EDT, etc.

TP provided by ZTE [2] is:
	TS36.212
[bookmark: _Toc20409248][bookmark: _Toc29388818][bookmark: _Toc10818838][bookmark: _Toc29387789]6.4.3.2	DCI Format N1
[bookmark: OLE_LINK23]<Unchanged parts are omitted>
Format N1 is used for random access procedure initiated by a NPDCCH order only if NPDCCH order indicator is set to '1', format N1 CRC is scrambled with C-RNTI or PUR-RNTI, and all the remaining fields are set as follows: 
-	Preamble format indicator – 1 bit, where value 0 indicates preamble format 0/1 and value 1 indicates preamble format 2. This field is only present if SystemInformationBlockType2-NB or SystemInformationBlockType23-NB is configured and the UE indicates the nprach-Format2 capability.
-	Starting number of NPRACH repetitions – 2 bits as defined in subclause 16.3.2 of [3]
-	Subcarrier indication of NPRACH – 6 or 8 bits, this field is 8 bits only if Preamble format indicator is present and set to 1, as defined in subclause 16.3.2 of [3] 
-	Carrier indication of NPRACH – 4 bits as defined in subclause 16.3.2 of [3]. This field is only present if ul-ConfigList is configured and the UE indicates the multiCarrier-NPRACH capability. 
-	All the remaining bits in format N1 are set to one
<Unchanged parts are omitted>



[bookmark: _Ref32846433]Issue#6: Support of UE sends ACK, i.e., NPUSCH format 2, upon receiving PUR ACK DCI to solve the misalignment issue between eNB and UE
Description: As pointed out by ZTE [2], since RAN2 reconfirms the RAN2#107 agreement “Fallback after D-PUR transmission is not successful is not specified i.e. it is up to UE implementation to initiate legacy RA, MO-EDT or wait for next D-PUR occasion”, it is possible that eNB and UE may have some misalignment in case PUR ACK DCI carrying NPUSCH repetition adjustment and Timing advance adjustment has been sent by eNB but is not successfully received by PUR UE. In order to solve the misalignment issue between eNB and UE, ZTE [2] proposes that UE sends ACK, i.e., NPUSCH format 2, upon receiving PUR ACK DCI.

[bookmark: _Ref32846437][bookmark: _Ref37701752]Issue#7: Clarification on PUR power control

Description: Ericsson [4] points out when , its relation to the HL parameter “pur-NPUSCH-power-control-P0” has not been added. In addition, replacing “” by “”, since the character “c” overlaps the character “H” in the following equation that today appears in specs.
TP provided by Ericsson is:
	------------------------------------- Start of Text Proposal for TS 36.213--------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.2.1.1.1	UE behaviour
…






-	, is a parameter composed of the sum of a component  provided from higher layers and a component  provided by higher layers for j=1 and for serving cell where . For NPUSCH (re)transmissions corresponding to a dynamic scheduled grant or a semi-persistent grant then j=1, for NPUSCH (re)transmissions corresponding to the random access response grant then j=2 and for NPUSCH transmission using preconfigured uplink resource then j=3.  and  pur-NPUSCH-power-control-P0. If enhanced random access power control is not applied, , where the parameter preambleInitialReceivedTargetPower [8] ([image: ]) and  are signalled from higher layers for serving cell . If enhanced random access power control is applied, 






-	For j=1, for NPUSCH format 2, =1; for NPUSCH format 1, is provided by higher layers for serving cell . For j=2, [image: ] For j=3,  is the parameter pur-NPUSCH-power-control-alpha provided by higher layers for serving cell .
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



[bookmark: _Ref37701756]Issue#8: Clarification on PUR SS window
Description: Regarding the start of PUR SS window, Ericsson [4] points out the order in which the word “subframe” appears in the text is not in line with how similar statements have been captured in the specifications.
TP provided by Ericsson is:
	------------------------------------- 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 subframe 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.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



[bookmark: _Ref32846438]Summary
FL’s view on the priority of each issue is summarized below with the following principle:
· High priority: Issues that agreements are missing or incompletely captured in the specification, or essential for the completeness of PUR feature.
· [bookmark: _GoBack]Medium priority: Issues that the related specification might be unclear.
· Low priority: Issues that have been discussed in previous RAN1 meetings without consensus, or new issues that belong to performance enhancement rather than essential.

The following email discussions are suggested:
· Email discussion#1: address Issue#1
· Note: how to manage the discussion on LS (i.e., Issue#1) is up to Chairman’s decision. And as per Chairman’s guideline, the discussion on LS does not consume the email thread budget for the respective WI
· Email discussion#2: address Issue#2
· Email discussion#3: address Issue#3

	Issue
	FL’s initial view on priority
	Company’s view on priority and comments

	Issue#1: Discussion on “LS on open PUR issues for NB-IoT/eMTC”
	High
	

	Issue#2: Collision handling between PUR transmission/ PUR SS monitoring and Paging CSS/ WUS
	High
	

	Issue#3: Clarification on “after the UE has initiated a NPUSCH transmission using preconfigured uplink resource” in TS 36.213
	Medium
	

	Issue#4: Clarification on NPUSCH repetition adjustment for PUR
	Low
	

	Issue#5: Support of NPDCCH order for PUR
	Low
	

	Issue#6: Support of UE sends ACK, i.e., NPUSCH format 2, upon receiving PUR ACK DCI to solve the misalignment issue between eNB and UE
	Low
	

	Issue#7: Clarification on PUR power control
	Editorial
	

	Issue#8: Clarification on PUR SS window
	Editorial
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