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1	Introduction
In the agenda item, in total 4 contributions have been submitted, listed in the reference section. There are 7 issues are discussed in Sect. 2 and summarized in Sect. 3.
[bookmark: _Ref178064866]2	Discussion
2.1	Definition of 3-FDM WUS resource pattern (Criticality – High)
We have agreed the resource ID mapping order for WUS resources with up to 2-FDM and up to 2-TDM. However, the resource ID mapping order for 3-FDM WUS resources is not defined yet.
For 3-FDM WUS resources, there are two alternatives to define the WUS resource ID mapping order (to be captured in TS36.304)
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Proposal 1		For 3-FDM WUS resources, down select Alt1 or Alt2 for resource ID mapping order. 
· Note: It is to be captured in TS36.304.
2.2	Detectoin of ‘up to two MWUS’ (Criticality – High or Mid)
In Sect. 17 of TS36.213, the current sentence ‘A BL/CE UE can be configured with up to two MWUS’ is not clear. It needs to be clarified based on the following agreement.
Agreement
A UE is required to detect 2 sequences, the common WUS and the group WUS of the group to which it belongs
Agreement
A UE is required to monitor WUS(s) in only one WUS (time/frequency) resource location.
There are two options of the TP for clause 17 of TS36.213:
Opt1 [1] 
	---------------------------------------------- Start of Text Proposal ---------------------------------------
------------------------------------------------- Text omitted --------------------------------------------------------
17	Wake-up signal related procedures for BL/CE UE
A BL/CE UE can be configured with up to two MWUS, i.e., the group MWUS and the common WUS.
------------------------------------------------- Text omitted --------------------------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Opt2 [3]: Assuming the agreements on the configuration of ‘up to two MWUS’ is to be captured in TS36.304.
	---------------------------------------------- Start of Text Proposal ---------------------------------------
------------------------------------------------- Text omitted --------------------------------------------------------
17	Wake-up signal related procedures for BL/CE UE
A BL/CE UE can be configured by higher layers with up to two MWUS.
------------------------------------------------- Text omitted --------------------------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Proposal 2: 	Down select Opt1 or Opt2 for TP on ‘up to two MWUS’ in Sect. 17 of TS36.213.

2.3	UE assumption of single-sequence CDM (Criticality – Mid or Low)
The following agreement is not captured, which define the WUS multiplexing in one WUS resource. If eNB transmits more than one sequence using power boosting, it may still degrade the detection performance under freq/time error at receiver side [3]. 
Agreement
Single-sequence CDM is used in the same WUS resource if more than one UE group is configured to monitor the WUS resource.
Note: Single sequence CDM is where different sequences share the same resource and only one sequence is transmitted at a given time
In order to align eNB transmission and UE assumption, it is suggested in [3]:
	---------------------------------------------- Start of Text Proposal ---------------------------------------
------------------------------------------------- Text omitted --------------------------------------------------------
17	Wake-up signal related procedures for BL/CE UE
A BL/CE UE can be configured with up to two MWUS. A BL/CE UE may assume that no more than one WUS sequence is sent per WUS resource at a given time.
------------------------------------------------- Text omitted --------------------------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Proposal 3		Agree on the TP in Sect. 2.3 and capture its contents on TS 36.213.

[bookmark: _Toc415085437]2.4	Clarification of WUS resource freq location (Criticality – Editor)
As agreed, the frequency location of WUS resource 0 is signaled by higher layer. However, the frequency location of other WUS resources with ID=1, 2 or 3 (if configured) are predefined without additional signaling. The time location of WUS resources has been captured in TS36.213. 
Assuming the agreements for WUS resource pattern will be captured in TS36.304, a minor change is suggested in Sect. 6.11B.2 of TS36.211 as below [3]. 
	---------------------------------------------- Start of Text Proposal ---------------------------------------
------------------------------------------------- Text omitted --------------------------------------------------------
6.11B.2	Mapping to resource elements
The same antenna port shall be used for all symbols of the MWUS within a subframe. The UE shall not assume that the MWUS is transmitted on the same antenna port as any of the downlink reference signals or synchronization signals. If only one CRS port is configured by the eNB, the UE may assume the transmission of all MWUS subframes is using the same antenna port; otherwise, the UE may assume the same antenna port is used for MWUS transmission in downlink subframes w0 + 2n and w0 + 2n + 1, where w0 is the first downlink subframe of the MWUS transmission as specified in [4], and n=0, 1.
The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB signaled determined by higher layers. For both PRB pairs in the frequency domain, for which MWUS is defined, the MWUS sequence  shall be mapped to resource elements  in sequence, starting with  in increasing order of first the index , over the 12 assigned subcarriers and then the index  in each subframe in which MWUS is transmitted.
------------------------------------------------- Text omitted --------------------------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Proposal 4		Agree on the TP in Sect. 2.4 and capture its contents on TS 36.211.

2.5	Clarification of WUS resource time location (Criticality – Editor)
In the following sentence 
“…where w0 is the latest subframe such that there are BL/CE DL subframes in the maximum duration and a total of  BL/CE DL subframes in the duration …”, 
there are two numbers and the exact location of w0 is unclear. It is proposed in [1] to delete ‘ BL/CE DL subframes in the maximum duration’.
	---------------------------------------------- Start of Text Proposal ---------------------------------------
------------------------------------------------- Text omitted --------------------------------------------------------
17	Wake-up signal related procedures for BL/CE UE
A BL/CE UE can be configured with up to two MWUS.
A BL/CE UE using MWUS can assume the actual duration of MWUS, starting in subframe w0, is one of the values in the set listed in Table 17-1 corresponding to the maximum duration of MWUS, , configured by higher layers. The maximum duration of MWUS starts in subframe w0, where w0 is the latest subframe such that there are  BL/CE DL subframes in the maximum duration and is a total of  BL/CE DL subframes in the duration that ends in subframe (g0-1), where g0 is defined by [14],  if FDM-only MWUS resource configuration [14],  otherwise, and  is the MWUS resource that the UE is associated to as defined in [3]. The UE may assume that MWUS and its first associated paging occasion subframes are in the same narrowband.
------------------------------------------------- Text omitted --------------------------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Proposal 5		Agree on the TP in Sect. 2.5 and capture its contents on TS 36.213.

2.6	Clarification of WUS transmit power (Editorial)
For MWUS transmit power, we have the following agreement:
· UE may assume the transmit power for Rel-16 WUS sequence is same as that of Rel-15 WUS sequence.
It is proposed in [2] to clarify whether MWUS in 5.2 of TS 36.213 represents both Rel-15 MWUS and Rel-16 group MWUS. 
“For a BL/CE UE, if the UE is configured with higher layer parameter WUS-Config, the ratio of MWUS EPRE to cell-specific RS EPRE is given by higher layer parameter powerBoost in WUS-Config, where  and  are the default values for  and  in Table 5.2-1a assuming the same transmitted power for symbols with or without CRS, and  is the number of CRS ports.”
Proposal 6:  Need clarification that MWUS in 5.2 of TS36.213 is for both Rel-15 MWUS and Rel-16 group MWUS.

2.7	Clarification of WUS sequence (Criticality – Editorial)
Considering the description is for common MWUS sequence in TS36.211, it is proposed in [2] to change ‘common MWUS’ to ‘common MWUS sequence’. 
Also, there could be two meanings when non-group MWUS is mentioned, one is legacy MWUS resource, the other is legacy MWUS sequence. It is proposed in [2] to change ‘non-group MWUS’ below to ‘non-group MWUS sequence’.
	---------------------------------------------- Start of Text Proposal ---------------------------------------
------------------------------------------------- Text omitted --------------------------------------------------------
6.11B.1	Sequence generation
[bookmark: _Hlk518640013]The MWUS sequence [image: ] in subframe [image: ] is defined by






where [image: ] is the actual duration of MWUS as defined in [4]. For a UE not configured with group MWUS, . For a UE configured with group MWUS,  for , where  is determined by the UE group to which the UE is associated as determined by higher layers [10]. The common MWUS sequence shall be determined by  unless the resource is shared with non-group MWUS and common MWUS sequence is configured to be non-group MWUS sequence in which case .
------------------------------------------------- Text omitted --------------------------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



Proposal 7		Agree on the TP of Sect. 2.7 and capture its contents on TS 36.211.

[bookmark: _GoBack]3	Summary of email discussion during 2/17-21
The following table summarized the issues and companies’ views based on email discussion during 2/17-21.
Table 1 Summary of issues for 6.2.1.1
	[bookmark: _Hlk33074943]Section
	Issue
	Need spec change
	No need spec change
	WF

	2.1
	Definition of 3-FDM WUS resource pattern
	Alt1: QC, ZTE, Sanechips
Alt2: Nokia, NSB, Ericsson, Lenovo, Moto, Huawei, HiSi
	
	Need email discussion

	2.2
	Detecting of up to two WUS
	Opt1: 
Opt2: QC
Opt1+Opt2: Ericsson (FFS TP), Huawei, HiSi
	Lenovo, Moto,  ZTE, Sanechips
	Need email discussion 
(common for group NWUS)

	2.3
	UE assumption of single-sequence CDM
	QC, Ericsson,  
ZTE, Sanechips (FFS TP) 
	Lenovo, Moto, Huawei, HiSi
	Need email discussion 
(common for group NWUS)

	2.4
	Clarification of WUS resource freq location
	QC, Ericsson, Huawei, HiSi
	ZTE, Sanechips
	Need email discussion

	2.5
	Clarification of WUS resource time location
	Huawei, HiSi,
Ericsson (FFS TP)
	Lenovo, Moto, ZTE, Sanechips, QC 
	Need email discussion 
(common for group NWUS)

	2.6
	Clarification of WUS transmit power
	ZTE, Sanechips
	Lenovo, Moto, Ericsson, Huawei, HiSi, QC
	

	2.7
	Clarification of WUS sequence
	ZTE, Sanechips
	Ericsson, Huawei, HiSi, QC
	

	2.8
	Typo of equation for scrambling phase
	Intel, QC
	
	TP proposal to be confirmed in email



4	Proposal for further email discussion
Based on the majority views in Table 1, we have the following proposal to discuss the identified critical issues during 2/24-3/3 by email discussion:
Proposal: 
· For common issues of group MWUS/NWUS, there will be 2 email threads:
1. Detecting of up to 2 WUS sequences: 2.2 and 2.3
1. Total number of WUS subframes (WUS resource time location): 2.5
· For issues of group MWUS only, there will be 3 email threads in addition:
1. WUS resource pattern: 2.1
1. WUS resource frequency location: 2.4
1. Editorial TP: 2.8
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