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1	Introduction
The issues related UE-group wake-up signal for eMTC (MWUS) and also the proposed updates are listed below: 
	
1. Issue #1: The current specification ‘A BL/CE UE can be configured with up to two MWUS’ in Sect. 17 of TS36.213 needs to be clarified based on the following agreement. We suggest the modification as “A BL/CE UE can be configured by higher layers with up to two MWUS.” We assume the following agreements will be captured in TS36.304.
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.
2. Issue #2: 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. In order to align eNB transmission and UE assumption, we suggest adding “A BL/CE UE may assume that no more than one WUS sequence is sent per WUS resource at a given time”.
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
Proposal 1	Agree on the TP presented in Sect. 2 and capture its contents on TS 36.211.

3. Issue #3: As agreed, the frequency location of WUS resource 0 is signalled by higher layer. The frequency location of other WUS resources with ID=1, 2 or 3 (if configured) are predefined without additional signalling. The time location of WUS resources has been captured in TS36.213. Therefore, we suggest a minor change in Sect. 6.11B.2 of TS36.211 as “The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB signaled determined by higher layers”. We assume the agreements for WUS resource pattern will be captured in TS36.304.
Proposal 2	Agree on the TP presented in Sect. 3 and capture its contents on TS 36.213.

4. Issue #4: 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. We propose the following (which should be captured together with WUS resource location in TS36.304). 
Proposal 3: If Rel-15 WUS is configured, predefine the time/freq location for 3-FDM WUS resources based on the 2-bit freqLocation of WUS resource 0 as
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Section 2 and Section 3 contain the actual updates as they will appear on the TS 36.211 and 36.213.
2	Text Proposal for TS 36.211
---------------------------------------------------------------- Text Omitted -------------------------------------------------------------
6.11B	MTC wake-up signal (MWUS)
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 is configured to be non-group MWUS in which case .
[bookmark: _Hlk513037299]The scrambling sequence  is given by clause 7.2, and shall be initialized at the start of the MWUS with
	
where  is the first frame of the first PO to which the MWUS is associated,  is the first slot of the first PO to which the MWUS is associated and  indicates the group MWUS resource to which the UE is associated. For a UE not configured with group MWUS, , whereas for a UE configured with group MWUS,  is determined by higher layers [10].
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.
The MWUS sequence is mapped to the set of subframes in the actual MWUS duration as defined in [4], where in a subframe in which an MWUS PRB pair overlaps with any PRB pair carrying PSS, SSS, RSS, PBCH or PDSCH associated with SI-RNTI is transmitted, the subframe is counted in the MWUS mapping but not used for transmission of MWUS.
A resource element  overlapping with resource elements where cell-specific reference signals according to clause 6.10 are transmitted shall not be used for MWUS transmission but is counted in the mapping process.
---------------------------------------------------------------- Text End -------------------------------------------------------------------

[bookmark: _Toc454818195]3	Text Proposal for TS 36.213
---------------------------------------------------------------- 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. A BL/CE UE may assume that no more than one WUS sequence is sent per WUS resource at a given time.
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 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.
Table 17-1: Actual MWUS durations in BL/CE DL subframes.
	
	Actual MWUS durations set

	1
	{1}

	2
	{1, 2}

	4
	{1, 2, 4}

	8
	{1, 2, 4, 8}

	16
	{1, 2, 4, 8, 16}

	32
	{1, 2, 4, 8, 16, 32}

	64
	{1, 2, 4, 8, 16, 32, 64}



---------------------------------------------------------------- Text End -------------------------------------------------------------------
[bookmark: _GoBack]4.	Conclusion
Upon reviewing the content of this Text Proposal, it is proposed:
Proposal 1	Agree on the TP presented in Sect. 2 and capture its contents on TS 36.211.
Proposal 2	Agree on the TP presented in Sect. 3 and capture its contents on TS 36.213.
Proposal 3: 	If Rel-15 WUS is configured, predefine the time/freq location for 3-FDM WUS resources based on the 2-bit freqLocation of WUS resource 0 as
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