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Introduction
This document presents the 2nd feature lead summary, also including the outcome of the preparatory email discussion of Group WUS for NB-IoT, based on the 1st feature lead summary in [1]. Below, we present the views of different companies regarding the issues that were identified in the submitted contributions [2] – [4]. None of the issues are of a high importance for the work item but the spec may nevertheless benefit from some clarifications.
[bookmark: _Ref178064866]Discussion
Changes in TS 36.211
Issue regarding NWUS sequence reference (importance: low)
[ZTE]			Clarify the reference to NWUS sequence in definition of g.
Text proposal by ZTE:
	10.2.6B.1	Sequence generation
The NWUS sequence  in subframe  is defined by 
	
	
	
	
	
	
where  is the actual duration of NWUS as defined in [4]. For a UE not configured with group NWUS, . For a UE configured with group NWUS,  for , where  is determined by the UE group to which the UE is associated as determined by higher layers [10]. The common NWUS sequence shall be determined by  unless the resource is shared with non-group NWUS and common NWUS sequence is configured to be non-group NWUS sequence in which case .


[bookmark: _Toc33441439]The concept of common NWUS is used in TS 36.211 and as an RRC parameter and may be introduced in TS 36.213 per below. Hence, the configuration of common NWUS results in a specific common NWUS sequence as presently expressed in TS 36.211. The proposed change deviates from that terminology and, hence, no FL text proposal is made below.
Outcome of preparatory discussion:
	Requires further email discussions
	Companies

	Yes
	

	No
	Huawei/Hisilicon, Qualcomm, Intel



	Company
	Comment

	Huawei/Hisilicon
	We think the current spec is clear

	Qualcomm
	No need spec change



[bookmark: _Toc33441440]There is no support for further discussions of NWUS sequence reference in RAN1 #100-e Changes in TS 36.213.
Changes in TS 36.213
[bookmark: _Ref32739226]Issue regarding the NWUS power level
[ZTE]		Clarify that the power levels in Sec. 16.2.2 of TS 36.213 represents both Rel-15 NWUS and Rel-16 group NWUS.
No text proposal is given.
[bookmark: _Toc33441441]Sec. 16.2.2 in TS 36.213 states, among other things, that “A UE may assume that the ratio of NWUS EPRE to NRS EPRE is 0 dB.” Based on the current wording, there is no room for any other interpretation than Rel-15 and Rel-16 NWUS will have the same power levels. Hence, no FL text proposal is presented below.
Outcome of preparatory discussion:
	Requires further email discussions
	Companies

	Yes
	

	No
	Huawei/Hisilicon, Qualcomm, Intel



	Company
	Comment

	Huawei/Hisilicon
	We think the current spec is clear

	Qualcomm
	No need spec change



[bookmark: _Toc33441442]There is no support for further discussions of NWUS power levels in RAN1 #100-e.
Issues regarding detection of up to two NWUS sequences (importance: medium)
[Huawei]		Clarify meaning that two NWUS sequences refers to the common WUS and group WUS sequences.
[Qualcomm]		Clarify configuration is made by higher layers.
[Qualcomm]		Clarify that a UE may assume that only a single WUS is transmitted at a time.
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc33441446]Agree to the text proposal in Sec. 3.1 regarding detection of two NWUS sequences, reflecting the changes in the above contributions.
Outcome of preparatory discussion:
	Requires further email discussions
	Companies

	Yes
	Huawei/Hisilicon, Qualcomm, Intel

	No
	



	Company
	Comment

	Huawei/Hisilicon
	We think it’s necessary to clarify that two NWUS sequences refers to the common WUS and group WUS sequences.

	Qualcomm
	1) The agreements of ‘up to two NWUS’ are to be captured by 304. For sake of simplicity, just need to give reference in RAN1 spec.
“A NB-IoT UE can be configured by higher layers with up to two NWUS.”
2) To capture the agreement of single-sequence CDM:
“A UE may assume that no more than one NWUS sequence is transmitted per NWUS resource at a given time.”
Note those are common issues for MWUS/NWUS.

	Intel
	Clarification is needed that the two MWUS/NWUS correspond to common WUS and UE-group WUS sequences, and that ‘UE may assume that no more than one MWUS/NWUS sequence is transmitted per MWUS/NWUS resource at a given time.’



[bookmark: _Toc33441447]Detection of two NWUS sequences is discussed in one email thread in RAN1 #100-e. The discussion will be a joint discussion with the corresponding issue in LTE-MTC.
[bookmark: _Ref32741197]Issue regarding the total number of NWUS subframes (importance: medium)
[Huawei]		Clarify the total number of NWUS subframes.
Text proposal by Huawei:
	16.9	UE procedure for receiving narrowband wake up signal
A NB-IoT UE can be configured with up to two NWUS.

A NB-IoT UE using NWUS can assume the actual duration of NWUS, starting in subframe w0, is one of the values in the set listed in Table 16.9-1 corresponding to the maximum duration of NWUS, , configured by higher layers. The maximum duration of NWUS starts in subframe w0, where w0 is the latest subframe such that there is a total of  NB-IoT DL subframes and subframes #4 carrying SystemInformationBlockType1-NB in the maximum duration and a total of  NB-IoT DL subframes and subframes #4 carrying SystemInformationBlockType1-NB in the duration that ends in subframe (g0-1), where g0 is defined by [14] and  is the NWUS resource that the UE is associated to as defined in [3]. The UE may assume that NWUS and its associated NB-IoT paging occasion subframes are on the same NB-IoT carrier.


[bookmark: _Toc33441443]The above text proposal alters the definition of w0 and thereby violates backward compatibility with Rel-15 NWUS.
[bookmark: _Toc33441448]Agree to the text proposal in Sec. 3.2 regarding the total number of NWUS subframes.
Outcome of preparatory discussion:
	Requires further email discussions
	Companies

	Yes
	Huawei/Hisilicon, Qualcomm, Intel

	No
	



	Company
	Comment

	Huawei/Hisilicon
	In the current spec, the exact location of w0 is unclear.
@Magnus, regarding your question “How will legacy WUS work with the presented TP if the definition of w0 is changed?” (under eMTC Group WUS thread), I don’t understand your question very clearly. 
To me, legacy UE will be associated with  according to TS 36.211, then for legacy UE, after adopting TP from Huawei, it will be “… w0 is the latest subframe such that there is a total of NB-IoT DL subframes and subframes #4 carrying SystemInformationBlockType1-NB in the duration that ends in subframe (g0-1) … ”, it’s the same as Rel-15 WUS, so the definition of w0 does not change.
Maybe you can further clarify your question or we can leave the discussion to the next two weeks

	Qualcomm
	Current spec is clear to us, including the definitions of Lmax and w0
Note it is a common issue for MWUS/NWUS.



[bookmark: _Toc33441449]Total number of subframes is discussed in one email thread in RAN1 #100-e. The discussion will be a joint discussion with the corresponding issue in LTE-MTC.

Issue regarding DL gaps for group NWUS (importance: low)
[Huawei]		Introduce DL gaps to avoid blocking the DL channel.
Text proposal by Huawei:
	10.2.6B.2	Mapping to resource elements
…
A resource element  overlapping with resource elements where cell-specific reference signals according to clause 6.10 are transmitted or NRSs according to clause 10.2.6 are transmitted shall not be used for NWUS transmission but is counted in the mapping process.






A subframe overlapping with DL gaps shall not be used for the transmission of group NWUS and common NWUS with  but is counted in the mapping process, if where  is given by the higher layer parameter dl-GapThreshold and is given in [4]. The gap starting frame and subframe is given by  where the gap periodicity,is given by the higher layer parameter dl-GapPeriodicity. The gap duration in number of subframes is given by , where  is given by the higher layer parameter dl-GapDurationCoeff.


[bookmark: _Toc33441444]DL gaps were discussed in RAN1#99 without reaching an agreement. No FL text proposal is presented below.
Outcome of preparatory discussion:
	Requires further email discussions
	Companies

	Yes
	Huawei/Hisilicon

	No
	Qualcomm, Intel



	Company
	Comment

	Huawei/Hisilicon
	Because R16 Group WUS can configure up to 2 group WUS resource, the DL channel blocking issue can be much more serious than R15 WUS and needs to be solved.

	Qualcomm
	New proposals not simple correction
Suggest to discuss in F2F meeting: identify potential issue if any and compare pros/cons of possible solution(s) 

	Intel
	This is a new proposal



[bookmark: _Toc33441445]DL gaps for NWUS does not fall within the scope of issues to be discussed in RAN1 #100-e.
[bookmark: _Ref189046994][bookmark: _Ref32865672]Text proposals
[bookmark: _Ref32739068]Text proposal for TS 36.213 regarding detection of up to two NWUS sequences TPs
The below text proposal for TS 36.213 V16.0.0 addresses the issues identified in Sec. 2.2.1.
	[bookmark: _Hlk32745858]* * * * * * * * * * * * * * * * Begin text proposal for 36.213 V16.0.0 * * * * * * * * * * * * * * * *
* * * * * * * * * * * * * * * * Unchanged parts omitted * * * * * * * * * * * * * * * *
16.9	UE procedure for receiving narrowband wake up signal
A NB-IoT UE can be configured by higher layers with up to two NWUS, i.e., the group NWUS and the common NWUS. A UE may assume that no more than one NWUS sequence is transmitted per NWUS resource at a given time.
* * * * * * * * * * * * * * * * Unchanged parts omitted * * * * * * * * * * * * * * * *
* * * * * * * * * * * * * * * * End text proposal for 36.213 V16.0.0 * * * * * * * * * * * * * * * *


[bookmark: _Ref32741911]Text proposal for TS 36.213 regarding NWUS total number of subframes
The below text proposal for TS 36.213 V16.0.0 addresses the issue identified in Sec. 2.2.3.
	* * * * * * * * * * * * * * * * Begin text proposal for 36.213 V16.0.0 * * * * * * * * * * * * * * * *
* * * * * * * * * * * * * * * * Unchanged parts omitted * * * * * * * * * * * * * * * *
16.9	UE procedure for receiving narrowband wake up signal
A NB-IoT UE can be configured with up to two NWUS.

A NB-IoT UE using NWUS can assume the actual duration of NWUS, starting in subframe w0, is one of the values in the set listed in Table 16.9-1 corresponding to the maximum duration of NWUS, , configured by higher layers. The maximum duration of NWUS starts in subframe w0, where w0 is the latest subframe such that there is a total of  NB-IoT DL subframes and subframes #4 carrying SystemInformationBlockType1-NB in the maximum duration for an NWUS resource and a total of  NB-IoT DL subframes and subframes #4 carrying SystemInformationBlockType1-NB for both NWUS resources in the duration that ends in subframe (g0-1), where g0 is defined by [14] and  is the NWUS resource that the UE is associated to as defined in [3]. The UE may assume that NWUS and its associated NB-IoT paging occasion subframes are on the same NB-IoT carrier.
* * * * * * * * * * * * * * * * Unchanged parts omitted * * * * * * * * * * * * * * * *
* * * * * * * * * * * * * * * * End text proposal for 36.213 V16.0.0 * * * * * * * * * * * * * * * *



Email discussions
Per the above, and considering the topics are shared with LTE-MTC, two email discussions will be initialized:
1. [100e-LTE-NB_IOTenh3-GroupWUS-01], shared with LTE-MTC, dealing with detection of up to two NWUS sequences.
2. [100e-LTE-NB_IOTenh3-GroupWUS-02], shared with LTE-MTC, dealing with total number of NWUS subframes.
 Separate emails will be sent to initialize the above email discussions. The discussion deadline is February 27th and the text proposal deadline is March 2nd.
Conclusion
In the previous sections we made the following observations: 
Observation 1	The concept of common NWUS is used in TS 36.211 and as an RRC parameter and may be introduced in TS 36.213 per below. Hence, the configuration of common NWUS results in a specific common NWUS sequence as presently expressed in TS 36.211. The proposed change deviates from that terminology and, hence, no FL text proposal is made below.
Observation 2	There is no support for further discussions of NWUS sequence reference in RAN1 #100-e Changes in TS 36.213.
Observation 3	Sec. 16.2.2 in TS 36.213 states, among other things, that “A UE may assume that the ratio of NWUS EPRE to NRS EPRE is 0 dB.” Based on the current wording, there is no room for any other interpretation than Rel-15 and Rel-16 NWUS will have the same power levels. Hence, no FL text proposal is presented below.
Observation 4	There is no support for further discussions of NWUS power levels in RAN1 #100-e.
Observation 5	The above text proposal alters the definition of w0 and thereby violates backward compatibility with Rel-15 NWUS.
Observation 6	DL gaps were discussed in RAN1#99 without reaching an agreement. No FL text proposal is presented below.
Observation 7	DL gaps for NWUS does not fall within the scope of issues to be discussed in RAN1 #100-e.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Agree to the text proposal in Sec. 3.1 regarding detection of two NWUS sequences, reflecting the changes in the above contributions.
Proposal 2	Detection of two NWUS sequences is discussed in one email thread in RAN1 #100-e. The discussion will be a joint discussion with the corresponding issue in LTE-MTC.
Proposal 3	Agree to the text proposal in Sec. 3.2 regarding the total number of NWUS subframes.
Proposal 4	Total number of subframes is discussed in one email thread in RAN1 #100-e. The discussion will be a joint discussion with the corresponding issue in LTE-MTC.
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