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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. According to the guidance of the chairman below, the intention of this contribution is to provide a list of issues/proposals and an indication of priority. 
· [bookmark: _GoBack]Preparation phase (2/17-2/21): 
· By the end of 2/17: Feature leads to summarize critical issues for each sub-agenda
· Due to limited time for preparation, each feature lead is not required to provide a detailed summary of companies positions and their proposals, but rather based on the contributions, to provide a list of issues/proposals and an indication of priority.
· 2/18-2/21: Email discussion to finalize the set of critical issues for each sub-agenda 

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: _Ref32846137]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.

[bookmark: _Ref32846749]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.

[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.

[bookmark: _Ref32846416][bookmark: _Ref32846413]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.

[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.



[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.

[bookmark: _Ref32853199]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: _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.

[bookmark: _Ref32846420]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.

[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.

[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.

[bookmark: _Ref32846431]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.

[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: _Ref32846435]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.

[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.

[bookmark: _Ref32846438]Summary on the priority of the issues
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.
· Low priority: Issues that have been discussed in previous RAN1 meetings without consensus, or new issues that belong to performance enhancement rather than essential.

	Issues
	FL view on priority

	Issue#1: Define RV for PUR initial transmission
	High

	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

	Issue#4: Clarify subcarrier spacing for PUR
	High

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

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

	Issue#7: Replace “PUR-RNTI” with “PUR C-RNTI”
	Editorial

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

	Issue#9: Clarify the UE may skip PUR transmission
	Low

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

	Issue#11: Clarify NPUSCH repetition adjustment 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#14: Support of UL gap for PUR
	Low

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