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Introduction
The following issues have been addressed in the submitted contributions [1] – [3]. None of the issues are of a high importance for the work item but the spec may nevertheless benefit from some clarifications.
This document contains the feature lead summary of critical issues related to maintenance of the group WUS objective within the Rel-16 NB-IoT WI.
The chairman’s guideline to the feature lead regarding this summary, which is the summary of the preparation phase (2/18-2/21) is:
For the summary, 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.
From Tuesday 2/18, a maximum of three email threads will be started to finalize the set of critical issues from those listed in this document. Due to the less critical issues presented in the contributions, it is the (possibly naïve) opinion of the FL that one thread will suffice, which will include the following prefix:
[100e-Prep-LTE-NB_IOTenh3-Group WUS]
In order to still manage a discussion over multiple and diverse topics, the email discussion will include the following sections:
· NWUS sequence reference
· [bookmark: _GoBack]NWUS power level
· Detection of up to two NWUS sequences
· Total number of NWUS subframes
· DL gaps for group NWUS
In the two italicized topics above, a suitable starting point for a discussion is to indicate whether the feature lead text proposals in Sec. 3 are acceptable or not. For the other topics, the starting point may be based on the proposals in the contributions or the feature lead observations.
By the end of Friday 2/21, once all issues have been addressed and discussed within the email thread, a revised feature lead summary will be submitted with a Tdoc#.
[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: _Toc32864893]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.
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: _Toc32864894]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.
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: _Toc32864897]Agree to the text proposal in Sec. 3.1 regarding detection of two NWUS sequences, reflecting the changes in the above contributions.
[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: _Toc32864895]The above text proposal alters the definition of w0 and thereby violates backward compatibility with Rel-15 NWUS.
[bookmark: _Toc32864898]Agree to the text proposal in Sec. 3.2 regarding the total number of NWUS subframes.
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: _Toc32864896]DL gaps were discussed in RAN1#99 without reaching an agreement. No FL text proposal is presented below.
[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 * * * * * * * * * * * * * * * *



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	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 3	The above text proposal alters the definition of w0 and thereby violates backward compatibility with Rel-15 NWUS.
Observation 4	DL gaps were discussed in RAN1#99 without reaching an agreement. No FL text proposal is presented below.

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	Agree to the text proposal in Sec. 3.2 regarding the total number of NWUS subframes.

[bookmark: _In-sequence_SDU_delivery]References
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