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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution summarizes NB-IoT Rel-16 PUR related discussions and proposals in AI 6.2.2.2. During the 1st phase email discussion (2/17-2/21), companies/FL provided their views on priority and comments of each issue, which are summarized in Annex A. Three email discussions are approved by the Chairman for 2nd phase email discussion, as listed in Section 2. Accordingly, the issues to be discussed in RAN1#100-e are listed in Section 3, and other issues are listed in Section 4. The potential agreements are summarized in Section 5.
Email discussion
The following three email threads are approved by the Chairman for 2nd phase email discussion:
· [100e-LTE-NB_IOTenh3-PUR-01] Email discussion/approval on RV definition for PUR initial transmission, subcarrier spacing for PUR and the start of PUR SS window by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Xiang (Huawei)
· Refer to Issue#1, #4, #8
· [100e-LTE-NB_IOTenh3-PUR-02] Email discussion/approval on clarification of UE not transmitting NPUSCH upon receiving DCI format N0 indicating PUR ACK/fallback, PUR initial transmission not scheduled by DCI, and PUR retransmission is scheduled by DCI by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Xiang (Huawei)
· Refer to Issue#2, #3
· [100e-LTE-NB_IOTenh3-PUR-03] Email discussion/approval on collision between i) PUR tx and Paging CSS/NWUS; ii) PUS SS monitoring and Paging CSS/NWUS by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Xiang (Huawei)
· Refer to Issue#5, #6
Issues to be discussed in RAN1#100-e
[bookmark: _Ref32846411]Issue#1: Define RV for PUR initial transmission
Description: Currently, the RV for PUR initial transmission has not been discussed and thus not specified. In [1], it is suggested for PUR initial transmission, RV=0 can be used so that eNB can decode and schedule retransmission based on this assumption.

There are 2 alternatives on the TP
Alt1: TP provided by [1] (Huawei/Hisilicon) is
	----------------------------------- Start of Text Proposal for TS 36.213----------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1.2	Modulation order, redundancy version and transport block size determination
To determine the modulation order, redundancy version and transport block size for the NPUSCH, the UE shall first
-	read the "modulation and coding scheme" field ([image: ]) in the DCI or configured by higher layers for NPUSCH transmission using preconfigured uplink resource, and

-	read the "redundancy version" field () in the DCI, and

-	read the "resource assignment" field () in the DCI or configured by higher layers for NPUSCH transmission using preconfigured uplink resource, and 



-	compute the total number of allocated subcarriers (), number of resource units (), and repetition number () according to Subclause 16.5.1.1.
The redundancy version for the NPUSCH transmission using preconfigured uplink resource is 0.

If the UE is configured with higher layer parameter edt-Parameters, and for a NPUSCH retransmission of the same transport block including EDT as part of the contention based random access procedure with  in the DCI, 
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Alt2: TP provided by Ericsson during the 1st phase email discussion is
	----------------------------------- Start of Text Proposal for TS 36.213------------------------------------------------------------------------------ Unchanged parts omitted --------------------------------------
16.5.1.2         Modulation order, redundancy version and transport block size determination
To determine the modulation order, redundancy version and transport block size for the NPUSCH, the UE shall first
-     read the "modulation and coding scheme" field ([image: cid:image001.png@01D5E65B.CC7ACCF0]) in the DCI or configured by higher layers for NPUSCH transmission using preconfigured uplink resource, and
-     read the "redundancy version" field ([image: cid:image003.png@01D5E663.55CFA500]) in the DCI, and
-     read the "resource assignment" field ([image: cid:image005.png@01D5E663.55CFA500]) in the DCI or configured by higher layers for NPUSCH transmission using preconfigured uplink resource, and 
-     compute the total number of allocated subcarriers ([image: cid:image007.png@01D5E663.55CFA500]), number of resource units ([image: cid:image009.png@01D5E663.55CFA500]), and repetition number ([image: cid:image011.png@01D5E663.55CFA500]) according to Subclause 16.5.1.1.
The redundancy version for the NPUSCH initial transmission using preconfigured uplink resource is provided via higher layers and is equal to 0.
If the UE is configured with higher layer parameter edt-Parameters, and for a NPUSCH retransmission of the same transport block including EDT as part of the contention based random access procedure with [image: cid:image013.png@01D5E663.55CFA500] in the DCI, 
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------


[bookmark: _GoBack]
Potential Agreement# 1: Regarding RV for PUR initial transmission, down select Alt1 or Alt2 in Issue#1 for the TP for TS 36.213.

[bookmark: _Ref32846137][bookmark: _Ref32846749][bookmark: _Ref32846416]Issue#4: Clarify subcarrier spacing for PUR
Description: [1] points out that in current specification, the subcarrier spacing of NPUSCH transmission is determined by the uplink subcarrier spacing field in the Narrowband Random Access Response Grant. However, according to the endorsed RRC parameter list, the subcarrier spacing for Rel-16 PUR is part of the PUR configuration, which is dedicated RRC signaling. So the related specification needs to be updated.

TP provided by [1] (Huawei/Hisilicon) is:
	------------------------------------- Start of Text Proposal for TS 36.213--------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1.1	Resource allocation
…

The subcarrier spacing  of NPUSCH transmission using preconfigured uplink resource and the potential subsequent NPUSCH transmissions until Msg3 is configured by higher layers, otherwise is determined by the uplink subcarrier spacing field in the Narrowband Random Access Response Grant according to Subclause 16.3.3.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Potential Agreement# 2: Regarding subcarrier spacing for PUR, agree on the TP in Issue#4 for TS 36.213.

[bookmark: _Ref32846418]Issue#8: Clarify the start of PUR SS window
Description: During Rel-16 discussion, the start of PUR SS window has been discussed and an agreement was made with the intention to follow legacy. [1] points out that according to the updated specification, there are 4 subframes between the end of NPUSCH transmission and the start of NPDCCH monitoring for PUR. However, for legacy NPUSCH transmission, the number is 3 instead of 4. So [1] suggests to change the start of PUR SS window from “n+5” to “n+4” to align with legacy.

TP provided by [1] (Huawei/Hisilicon) 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+54 subframe with duration given by higher layer parameter pur-SS-window-duration.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Potential Agreement# 3: Regarding the start of PUR SS window, agree on the TP in Issue#8 for TS 36.213.

Issue#2: Clarify UE doesn’t transmit NPUSCH upon receiving DCI format N0 indicating PUR ACK/fallback
Description: As pointed out by [1, 3], in current specification, when a UE decodes DCI format N0, the UE shall transmit a corresponding NPUSCH. However, for PUR, if a UE decodes DCI format N0 indicating PUR ACK/fallback, the UE does not transmit a NPUSCH. So the related specification needs to be updated.

TP#1
Regarding the following part in TS 36.213, TP provided by [3] (Qualcomm) is
	----------------------------------- Start of Text Proposal for TS 36.213----------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n scheduling NPUSCH intended for the UE, perform, at the end of 
-	n+k0 DL subframe for FDD, 
-	k0 NB-IoT UL subframes following the end of n+8 subframe for TDD,
a corresponding NPUSCH transmission using NPUSCH format 1 in N consecutive NB-IoT UL slots ni with i = 0, 1, …, N-1 according to the NPDCCH information where
… 
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



TP#2
Regarding the following part in TS 36.213, there are 3 alternatives
Alt1: TP provided by [1] (Huawei/Hisilicon) is:
	----------------------------------- Start of Text Proposal for TS 36.213----------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the PUR C-RNTI, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-6 and transmit a corresponding NPUSCH unless a PUR ACK/fallback indication is received on the NPDCCH as specified in Section 16.6.4. The scrambling initialization of this NPUSCH corresponding to these NPDCCHs and the NPUSCH retransmission for the same transport block is by PUR C-RNTI.
Table 16.5.1-6: NPDCCH and NPUSCH configured by PUR C-RNTI
	DCI format
	Search Space

	DCI format N0
	UE specific by PUR C-RNTI



-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Alt2: TP provided by [3] (Qualcomm) is:
	----------------------------------- Start of Text Proposal for TS 36.213----------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the PUR C-RNTI, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-6 and if NPUSCH transmission is indicated by the DCI, transmit a corresponding NPUSCH. The scrambling initialization of this NPUSCH corresponding to these NPDCCHs and the NPUSCH retransmission for the same transport block is by PUR C-RNTI.

Table 16.5.1-6: NPDCCH and NPUSCH configured by PUR C-RNTI
	DCI format
	Search Space

	DCI format N0
	UE specific by PUR C-RNTI



-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Alt3: TP provided by Ericsson during the 1st phase email discussion is
	--------------------------------- Start of Text Proposal for TS 36.213---------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1    UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the PUR C-RNTI, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-6 and except in the case of receiving a fallback indication transmit a corresponding NPUSCH according with the pur-periodicity or the scheduled HARQ retransmission. The scrambling initialization of this NPUSCH corresponding to these NPDCCHs and the NPUSCH retransmission for the same transport block is by PUR C-RNTI.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Potential Agreement# 4: Regarding UE behavior upon receiving DCI format N0, agree on TP#1, and down-select Alt1 or Alt2 or Alt3 for TP#2 in Issue#2 for the TP for TS 36.213.

[bookmark: _Ref32846397]Issue#3: Clarify PUR initial transmission is not scheduled by DCI, and PUR retransmission is scheduled by DCI
Description: [3] suggests to clarify PUR initial transmission is not scheduled by DCI, instead it is configured and initiated by higher layers, and the subsequent retransmissions are scheduled by a DCI format N0. Moreover, the scrambling initialization of PUR initial transmission is not captured in the current specification.

TP#1
Regarding PUR retransmission is scheduled by DCI, TP provided by [3] (Qualcomm) is:
	----------------------------------- Start of Text Proposal for TS 36.213----------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
NPUSCH format 1 transmission can be scheduled by a NPDCCH with DCI format N0, or the transmission can correspond to using preconfigured uplink resource configured by higher layers. Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14]., while retransmission of transport blocks transmitted using preconfigured uplink resource are scheduled by a NPDCCH with DCI format N0.
A UE shall upon detection on a given serving cell of a NPDCCH with DCI format N0 ending in NB-IoT DL subframe n intended for the UE, perform, at the end of 
-	n+k0 DL subframe for FDD, 
-	k0 NB-IoT UL subframes following the end of n+8 subframe for TDD,
…
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



TP#2
Regarding the scrambling initialization of PUR initial transmission, there are 2 alternatives
Alt1: TP provided by [3] (Qualcomm) is:
	----------------------------------- Start of Text Proposal for TS 36.213----------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the PUR C-RNTI, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-6 and transmit a corresponding NPUSCH. The scrambling initialization of initial transmission of this NPUSCH configured by higher layers corresponding to these NPDCCHs and the NPUSCH retransmission for the same transport block is by PUR C-RNTI.
Table 16.5.1-6: NPDCCH and NPUSCH configured by PUR C-RNTI
	DCI format
	Search Space

	DCI format N0
	UE specific by PUR C-RNTI



-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Alt2: TP provided by Ericsson during the 1st phase email discussion is
	----------------------------------- Start of Text Proposal for TS 36.213----------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
The scrambling initialization is by PUR C-RNTI for of this the initial transmission of NPUSCH configured by higher layers, subsequent transmissions of NPUSCH upon receiving an ACK indication in the corresponding to these NPDCCHs, and the NPUSCH retransmission for the same transport block is by PUR C-RNTI.
Table 16.5.1-6: NPDCCH and NPUSCH configured by PUR C-RNTI
	DCI format
	Search Space

	DCI format N0
	UE specific by PUR C-RNTI



-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Potential Agreement# 5: Regarding PUR retransmission is scheduled by DCI, agree on the TP#1 in Issue#3 for TS 36.213.

Potential Agreement# 6: Regarding the scrambling initialization of PUR initial transmission, down-select Alt1 or Alt2 for TP#2 in Issue#3 for TS 36.213.

[bookmark: _Ref32846422]Issue#5: Collision handling between PUR transmission and Paging CSS/NWUS
Description: As pointed by [2, 4], RAN2 has made the following agreement in RAN2#108, however this agreement has not been captured in RAN1 specifications yet. [2, 4] proposes to update the RAN1 specification to capture the RAN2#108 agreement.
	RAN2#108 agreements:
If paging and PUR transmission opportunity collide, PUR transmission is prioritized.



TP provided by [4] (NTT Docomo) is:
	------------------------------------- Start of Text Proposal for TS 36.213--------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.6	Narrowband physical downlink control channel related procedures
…
UE is not required to monitor Type1A-NPDCCH common search space in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by SC-RNTI.
UE is not required to monitor Type2A-NPDCCH common search space in subframes in which the UE receives NPDSCH assigned by NPDCCH with DCI CRC scrambled by G-RNTI or SC-RNTI.
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 if the set of subframes comprising the search space include any subframes in which the UE has initiated a NPDSCH transmission using preconfigured uplink resource on a given serving cell.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Potential Agreement# 7: Regarding collision handling between PUR transmission and Paging CSS, agree on the TP in Issue#5 for TS 36.213.

[bookmark: _Ref32846424]Issue#6: Collision handling between PUR SS monitoring and Paging CSS/NWUS
Description: 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 monitoring may overlap with Paging CSS/NWUS and the UE shall decide which one to monitor. Such issue was discussed in previous meetings, but there was no consensus. [2, 4] proposes to further discuss this issue in this meeting.

Other issues
[bookmark: _Ref32846420][bookmark: _Ref32846413][bookmark: _Ref32853199]Issue#9: Clarify the UE may skip PUR transmission
Description: It has been agreed that a UE may skip PUR. [3] suggests the language in the specification for (initial) PUR transmission needs to cater to the fact that the UE may skip transmitting on the PUR resource.

Regarding the UE may skip PUR transmission, TP provided by [3] (Qualcomm) is:
	----------------------------------- Start of Text Proposal for TS 36.213----------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
16.5.1	UE procedure for transmitting format 1 narrowband physical uplink shared channel
…
Table 16.5.1-5: NPDCCH and NPUSCH configured by SPS C-RNTI
	DCI format
	Search Space

	DCI format N0
	UE specific by C-RNTI



A UE may transmit NPUSCH in preconfigured uplink resources as configured by higher layers. 
If a UE is configured by higher layers to decode NPDCCHs with the CRC scrambled by the PUR C-RNTI, the UE shall decode the NPDCCH according to the combination defined in Table 16.5.1-6 and transmit a corresponding NPUSCH. The scrambling initialization of this NPUSCH corresponding to these NPDCCHs and the NPUSCH retransmission for the same transport block is by PUR C-RNTI.
Table 16.5.1-6: NPDCCH and NPUSCH configured by PUR C-RNTI
	DCI format
	Search Space

	DCI format N0
	UE specific by PUR C-RNTI



-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



[bookmark: _Ref32846426]Issue#10: Clarify “after the UE has initiated a NPUSCH transmission using preconfigured uplink resource” in TS 36.213
Description: [5] 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 [5] 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 [5] (Ericsson) 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 
-	with the higher layer configured parameter npdcch-NumRepetitionPaging for Type1-NPDCCH common search space;
-	with the higher layer configured parameter npdcch-NumRepetitions-SC-MCCH for Type1A-NPDCCH common search space.
…







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, 
-	for NPDCCH Type2A-NPDCCH common search space, 

-	is given by the higher layer parameter npdcch-startSF-SC-MTCH, 

-	is given by the higher layer parameter npdcch-Offset-SC-MTCH, 

For Type1-NPDCCH common search space,and is determined from locations of NB-IoT paging opportunity subframes. 
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



[bookmark: _Ref32846429]Issue#11: Clarify NPUSCH repetition adjustment for PUR
Description: [5] points out 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 [5] (Ericsson) is:
	------------------------------------- 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 (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 (as defined in [4]) with the value of "modulation and coding scheme" field ([image: ]) set to '14' if detected, otherwise as configured 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.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Issue#7: Replace “PUR-RNTI” with “PUR C-RNTI”
Description: As pointed out by [5], in the corresponding text of DCI Format N0/N1 in TS 36.212, the term “PUR-RNTI” should be replaced by “PUR C-RNTI”.

[bookmark: _Ref32846435][bookmark: _Ref32846431]Issue#14: Support of UL gap for PUR
Description: [2] proposes to support UL gap for PUR to solve the problem of frequency drift in UL transmission caused by the low cost crystal oscillations.

Issue#12: Support of NPDCCH order for PUR
Description: Support of NPDCCH order for PUR was discussed in previous meetings, but there was no consensus. [6] proposes to conclude whether NPDCCH order for PUR is supported in this meeting. [2] proposes to support NPDCCH order for PUR considering the benefits of contention-free, no signaling overhead, no max TBS size constraint as EDT has, etc.

TP provided by [2] (ZTE) is:
	------------------------------------- Start of Text Proposal for TS 36.212--------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
[bookmark: _Toc29388818][bookmark: _Toc20409248][bookmark: _Toc29387789][bookmark: _Toc10818838]6.4.3.2	DCI Format N1
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 omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



[bookmark: _Ref32846433]Issue#13: 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 [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, [2] proposes that UE sends ACK, i.e., NPUSCH format 2, upon receiving PUR ACK DCI.

[bookmark: _Ref32846437]Issue#15: Check interaction of NB-IoT PUR with legacy features
Description: [6] points out the interaction of PUR with legacy features was discussed for eMTC, and recommends to check whether a conclusion is needed for interactions of NB-IoT PUR with legacy features.

Conclusion
Potential agreement are summarized as follows:
Potential Agreement# 1: Regarding RV for PUR initial transmission, down select Alt1 or Alt2 in Issue#1 for the TP for TS 36.213.
Potential Agreement# 2: Regarding subcarrier spacing for PUR, agree on the TP in Issue#4 for TS 36.213.
Potential Agreement# 3: Regarding the start of PUR SS window, agree on the TP in Issue#8 for TS 36.213.
Potential Agreement# 4: Regarding UE behavior upon receiving DCI format N0, agree on TP#1, and down-select Alt1 or Alt2 or Alt3 for TP#2 in Issue#2 for the TP for TS 36.213.
Potential Agreement# 5: Regarding PUR retransmission is scheduled by DCI, agree on the TP#1 in Issue#3 for TS 36.213.
Potential Agreement# 6: Regarding the scrambling initialization of PUR initial transmission, down-select Alt1 or Alt2 for TP#2 in Issue#3 for TS 36.213.
Potential Agreement# 7: Regarding collision handling between PUR transmission and Paging CSS, agree on the TP in Issue#5 for TS 36.213.
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Annex A. Comments during 1st phase email discussion
Based on the 1st phase email discussion during 2/17-2/21, FL’s view on the priority of each issue and suggested email thread are summarized in Table 1. Table 2 collects company’s view on priority and comments of each issue.
[bookmark: _Ref33204466]Table 1 FL’s view on priority of each issue and suggested email thread
	Suggested email thread
	Issues
	Priority

	A
	Issue#1: Define RV for PUR initial transmission
	High

	
	Issue#4: Clarify subcarrier spacing for PUR
	High

	
	Issue#8: Clarify the start of PUR SS window
	High

	B
	Issue#2: Clarify UE doesn’t transmit NPUSCH upon receiving DCI format N0 indicating PUR ACK/fallback
	High

	
	Issue#3: Clarify PUR initial transmission is not scheduled by DCI, and PUR retransmission is scheduled by DCI
	High

	C
	Issue#5: Collision handling between PUR transmission and Paging CSS/NWUS
	High

	
	Issue#6: Collision handling between PUR SS monitoring and Paging CSS/NWUS
	Medium

	/
	Issue#9: Clarify the UE may skip PUR transmission
	Medium

	/
	Issue#10: Clarify “after the UE has initiated a NPUSCH transmission using preconfigured uplink resource” in TS 36.213
	Medium

	/
	Issue#11: Clarify NPUSCH repetition adjustment for PUR
	Medium

	/
	Issue#7: Replace “PUR-RNTI” with “PUR C-RNTI”
	Low (Editorial)

	/
	Issue#14: Support of UL gap for PUR
	Low

	/
	Issue#12: Support of NPDCCH order for PUR
	Low

	/
	Issue#13: 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#15: Check interaction of NB-IoT PUR with legacy features
	Low



[bookmark: _Ref33204472]Table 2 Company’s view on priority and comments of each issue
	Issues
	Priority
	Company’s view on priority and comments

	Issue#1: Define RV for PUR initial transmission
	High
	Ericsson: High, has some concern on TP provided by [1]
Huawei/Hisilicon: High, essential for the completeness of PUR feature
[Qualcomm:] Should be clarified.
[Lenovo] Should be clarified, but the TP should be reconsidered. For example (UE will either “read” or “adopt”).
read the "redundancy version" field ([image: ]) in the DCI or adopt default value 0 of [image: ] for NPUSCH transmission using preconfigured uplink resource.
LGE: High
Intel: High
Docomo: High

	Issue#4: Clarify subcarrier spacing for PUR
	High
	Ericsson: High, has some concern on TP provided by [1]
Huawei/Hisilicon: High, the endorsed RRC parameter has not been captured yet
[Qualcomm:] Should be captured.
[Lenovo] the subcarrier space on PUR should be newly captured, but the subcarrier space for the corresponding retransmission needs further discussion.
LGE: High
Intel: High

	Issue#8: Clarify the start of PUR SS window
	High
	Ericsson: High, ok with the TP provided by [1]
Huawei/Hisilicon: High, the intention of the agreement is to follow legacy, suggest to change the start of PUR SS window from “n+5” to “n+4” to align with legacy.
ZTE/Sanechips: Low, no need to change
LGE: High, essential
Intel: High, agree to change “n+5” to “n+4” to align with legacy
Docomo: High, agree with Huawei/Hisilicon

	Issue#2: Clarify UE doesn’t transmit NPUSCH upon receiving DCI format N0 indicating PUR ACK/fallback
	High
	Ericsson: High, has some concern on TP provided by [1]
Huawei/Hisilicon: High, this new UE behavior has not been captured yet
[Qualcomm:] Important. Needs to be clearly captured in all places.
ZTE/Sanechips: Low, no need to change
LGE: High
Intel: High
Docomo: High

	Issue#3: Clarify PUR initial transmission is not scheduled by DCI, and PUR retransmission is scheduled by DCI
	High
	Ericsson: High, has some concern on TP provided by [3]
Huawei/Hisilicon: High, the scrambling for PUR initial transmission has not been captured yet
[Qualcomm:] Important. Currently not clear in all places; scrambling for initial PUR not specified.
[Lenovo] The issue is well captured in the spec, PUR retransmission is the same as legacy PUSCH (re)transmission, and we don’t need duplicated specification in sec 16.5.1 and don’t need any clarification.
The scrambling for PUR initial transmission needs new agreement and captured in spec.
LGE: High
Intel: Low. The current spec seems clear and may not require TP provided in [3]
Docomo: High

	Issue#5: Collision handling between PUR transmission and Paging CSS/NWUS
	High
	Ericsson: High, ok with the TP provided by [4]
Huawei/Hisilicon: Low, maybe no RAN1 impact? Because if UE initiates legacy RACH procedure, the UE will prioritize Msg1 if it overlaps with paging, but there is no RAN1 specification to describe this. So any difference between “PUR transmission overlaps with paging” and “Msg1 transmission overlaps with paging”?
ZTE/Sanechips: High
LGE: High in terms of urgency. May require interaction b/w RAN1 and RAN2.
Intel: Low, could be postponed to f2f meeting
Docomo: High. Possible impact on RAN2.

	Issue#6: Collision handling between PUR SS monitoring and Paging CSS/NWUS
	Medium
	Ericsson: Low, RAN2 issue
Huawei/Hisilicon: Low, already discussed in previous meetings
ZTE/Sanechips: High
LGE: High, can be treated together with Issue#5
Intel: Low, could be postponed to f2f meeting
Docomo: Low. This issue is up to RAN2.

	Issue#9: Clarify the UE may skip PUR transmission
	Medium
	Ericsson: High, ok with the TP provided by [3]
Huawei/Hisilicon: Low, at the beginning of Clause 16.5.1 in TS 36.213, there is a sentence “Transmission using preconfigured uplink resource is initiated by higher layers as specified in [14]”. So maybe “the UE may skip PUR transmission” can be covered by “initiated by higher layers”, i.e., higher layer will decide to skip PUR or not.
[Qualcomm:] Specifying the scrambling for higher-layer configured initial PUR transmission can go together with the phrase “UE may transmit”, to make things clear.
[Lenovo] low, The issue has been captured in section 16.5.1, no need duplicated specification.
LGE: High
Docomo: High. The current spec is not clear. At least, we are not sure whether "PUR transmission is initiated by higher layer" means that UE may skip PUR transmission.

	Issue#10: Clarify “after the UE has initiated a NPUSCH transmission using preconfigured uplink resource” in TS 36.213
	Medium
	Ericsson: High, the current spec in some cases disrupts the legacy text
Huawei/Hisilicon: Low, we think the spec is clear considering the context
[Lenovo]: low, the current spec is aligned with legacy text and is clear enough.

	Issue#11: Clarify NPUSCH repetition adjustment for PUR
	Medium
	Ericsson: High, the text in the specifications does not include the repetition adjustment for the initial PUR transmission nor the UL-Grant
Huawei/Hisilicon: Low.  Note that only the uplink resource for initial NPUSCH transmission is preconfigured, and the uplink resource for potential NPUSCH retransmission is dynamically granted by DCI format N0. So “NPUSCH transmission using preconfigured uplink resource” equals to “PUR initial transmission”. In this regard, we think the current spec is correct.
[Gerardo] The comment “.  Note that only the uplink resource for initial NPUSCH transmission is preconfigured”, is overlooking that initial NPUSCH transmission and also subsequent transmissions are pre-configured (i.e., recall that as per RAN2, the PUR transmission can be one-shot transmission or multiple-shot transmission according to a given periodicity) .   
But beyond that, Issue #11 refers to “PUR repetition” adjustment and the comment above doesn’t seem to talk about it. 
[Lenovo] low, no need duplicated specification for repetition number.
Intel: High. Change is required to improve clarity of the spec’s text

	Issue#7: Replace “PUR-RNTI” with “PUR C-RNTI”
	Low (Editorial)
	FL: 36212 editor is aware of this and will handle this, so no need to consume the time of email discussion

	Issue#14: Support of UL gap for PUR
	Low
	Ericsson: Low, not a correction
Huawei/Hisilicon: Low
ZTE/Sanechips: High
LGE: Low
Intel: Low, not a correction
Docomo: Low, not essential correction

	Issue#12: Support of NPDCCH order for PUR
	Low
	Ericsson: Low, already discussed during the Rel-16 WI phase
Futurewei: Low, already mentioned in the spec endorsement process, not critical
Huawei/Hisilicon: Low, already discussed in previous meetings
ZTE/Sanechips: High
LGE: Low, not an essential correction
Intel: Low, not a correction
Docomo: Low, not essential correction

	Issue#13: 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
	Ericsson: Low, not a correction
Huawei/Hisilicon: Low
Intel: Low, not a correction
Docomo: Low, not essential correction

	Issue#15: Check interaction of NB-IoT PUR with legacy features
	Low
	Ericsson: Low, not a correction
Futurewei: Low, suggest to have some sort of analysis/conclusion similar to eMTC
Huawei/Hisilicon: Low
LGE: Low
Intel: Low, not a correction
LGE: Low, not essential correction
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