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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution provides discussion on the following issue:
[100b-e-LTE-NB_IoTenh3-PUR-01] Collision handling between PUR transmission/ PUR SS monitoring and Paging CSS/ WUS by 4/24 and corresponding TP (if any) by 4/30 – Xiang (Huawei)
· Issue#2 in R1-2002714

Discussion
[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 ----------------------------------------




FL’s comment: please provide your views for the following questions, and TP will be discussed later when the answers are stable.

Q1: When PUR transmission overlaps with WUS, PUR transmission is prioritized?
	Company
	Yes/No?
	Comments

	ZTE,Sanechips
	Yes
	Since NB-IoT UE is half duplex, if WUS is overlapped with PUR transmission, only one signal/channel can be monitored/transmitted by the UE. In order to ensure the PUR transmission will not be interrupted, in this case it is suggested PUR transmission is prioritized.

	Ericsson
	-
	Given that RAN2 has previously decided on PUR prioritizations, in our view it should be that working group the one addressing these cases. Even one of the proponents of the TPs has stated as a proposal in R1-2001851 “Send LS to RAN2” which we believe is more appropriated.

	LG Electronics
	Yes
	RAN2 already agreed PUR transmission is prioritized when overlapping with Paging CSS. Prioritizing the PUR transmission over WUS is a natural extension of the same principle. But sending LS to RAN2 with RAN1 input also works.

	Nokia
	[Yes]
	Recommend LS to RAN2 for Q1/Q2/Q3.  Tentative RAN1 position would be PUR transmission is prioritized, given that WUS is an extension of Paging. 

	Sierra Wireless
	Yes
	Agree with above. No need to send LS to RAN2.

	Qualcomm
	-
	We prefer to let RAN2 make final decisions on these aspects.

	Lenovo&Moto
	Yes
	Agree with above and need to send LS to RAN2 to confirm

	Huawei/HiSilicon
	Yes
	Since PUR transmission is prioritized when overlapping with Paging CSS, we think similar solution shall be adopted here. 
We think RAN1 can make such decisions since it seems RAN1 does not need the input from RAN2, and the spec impact will probably in RAN1.
It’s also ok to send LS to RAN2, but we think at least RAN1 needs to tell RAN2 the preference of RAN1 since RAN1 has already spent a lot of time discussing the pros/cons of different solutions in such collision cases.




Q2: When PUR SS monitoring overlaps with Paging CSS, PUR SS monitoring is prioritized?
	Company
	Yes/No?
	Comments

	ZTE,Sanechips
	Yes
	[bookmark: OLE_LINK7]In the latest specification of 36.302, NPDCCH candidates with CRC scrambled by P-RNTI and PUR C-RNTI are not required to be simultaneously monitored in RRC_IDLE mode. Moreover,  if paging CSS is overlapped with PUR SS and the UE selects to monitor the paging CSS (if the UE is not able to receive both), the NPDCCH carrying PUR response information sent in the PUR SS could be lost, then the UE may fallback to legacy RACH procedure and the PUR transmission procedure will be broken. 
To avoid this situation, PUR SS monitoring can be prioritized.

	Ericsson
	-
	We propose to draft and send a LS to RAN2 including Q1, Q2 and Q3.

	LG Electronics
	-
	For the collision b/w PUR SS monitoring and paging CSS, this can be left for RAN2 discussion as they did for PUR transmission. Sending LS to RAN2 with RAN1’s input looks also fine. For the RAN1’s input, we tend to prefer prioritizing the PUR SS monitoring over the paging CSS.

	Nokia
	[Yes]
	Recommend LS to RAN2 for Q1/Q2/Q3.  Tentative RAN1 position would be PUR SS monitoring is prioritized.

	Sierra Wireless
	-
	PUR SS monitoring Vs paging CSS prioritization can be left for RAN2 to decide. LS to RAN2 is not needed. If an LS is sent, then Sierra prefers the RAN1 view to prioritize PUR SS monitoring. 

	Qualcomm
	-
	We prefer to let RAN2 make the final decision on these aspects. Note that the current 36.302 language mentioned says “not required to be simultaneously monitored”, as opposed to explicit “prioritization”. These are different. Without RAN2 input, we should not insert any restrictive text in RAN1.

	Lenovo&MotoM
	-
	It depends on RAN2 discussion, from RAN1 point of view, we prefer to prioritize PUS SS monitoring.

	Huawei/HiSilicon
	Yes
	Since we already agreed PUR transmission is prioritized when overlapping with Paging CSS, 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.
Regarding making decision in RAN1 now or sending LS to RAN2, same view as our reply to Q1.




Q3: When PUR SS monitoring overlaps with WUS, what’s the UE behavior?
· Alt 1: Prioritize PUR SS monitoring
· Alt 2: Up to UE implementation

	Company
	Which Alt?
	Comments

	ZTE,Sanechips
	Alt 1
	We can agree to alt1 to simplify the discussion. The technical reason is similar to Q2.

	Ericsson
	-
	We propose to draft and send a LS to RAN2 including Q1, Q2 and Q3.

	LG Electronics
	-
	For the collision b/w PUR SS monitoring and the WUS, the WUS follows the case for paging CSS. That is, if the PUR SS monitoring is prioritized over the paging CSS, then it should also be prioritized over the WUS.

	Nokia
	[Alt 1]
	Recommend LS to RAN2 for Q1/Q2/Q3.  Tentative RAN1 position would be PUR SS monitoring is prioritized.

	Sierra Wireless
	-
	PUR SS monitoring Vs WUS can be left for RAN2 to decide. LS to RAN2 is not needed. If an LS is sent, then Sierra prefers the RAN1 view to prioritize PUR SS monitoring.

	Qualcomm
	-
	We prefer to let RAN2 make the final decision. We generally prefer to not have restrictive text (regarding priority) without receiving RAN2 input.

	Lenovo&MotoM
	-
	It depends on RAN2 discussion, from RAN1 point of view, we prefer to prioritize PUS SS monitoring.

	Huawei/HiSilicon
	Alt1
	Same view as our reply to Q2.



Summary
According to the comments in Section 2, the following can be observed:
· Many companies have given their preference, e.g., Yes to Q1/Q2 and Alt1 to Q3.
· Quite a few companies suggest to send LS to RAN2 for confirmation. Some companies also mentioned at least RAN1’s preference should be given in the LS

From the FL’s perspective, RAN1 has already discussed the pros/cons of different solutions in such collision cases in several meetings, and it seems “Yes to Q1/Q2 and Alt1 to Q3” are the majority views. Meanwhile, some companies have shown concern that RAN1 may need RAN2 to confirm the solutions, which is technically reasonable.
So for the sake of progress, the FL suggests to make the following working assumption to reflect the preference in RAN1, and send LS, including the WA, to RAN2 for confirmation.
· Note: in the draft LS, I also add eMTC since I think this is a common issue for NB-IoT and eMTC. If you have concern on this, please add your comments in the table.

Possible Working Assumption
· When PUR transmission overlaps with WUS, PUR transmission is prioritized
· When PUR SS monitoring overlaps with Paging CSS/WUS, PUR SS monitoring is prioritized
If it is concluded that the working assumption is feasible, the working assumption will be automatically confirmed.

The draft LS is uploaded to the draft folder for reference: draft_R1-200xxxx LS on PUR working assumption for NB-IoT and eMTC
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