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1	Introduction
In the agenda item, in total 3 contributions are submitted. They are listed in the reference section. 
Based on current RAN1 agreement on MWUS, a draft TP for MWUS in TS36.211 and TS36.213 is prepared by [1]. Also, there are 3 other remaining issues were discussed, i.e., tx diversity pattern, MWUS vs. PSS/SSS/PBCH collision, and power boosting offset.
[bookmark: _Ref178064866]2	Discussion
2.1	TP for MWUS in TS36.211 and 213
Based on current RAN1 agreements on MWUS, a draft TP for MWUS in TS36.211 and TS36.213 is prepared by [1].
Proposal 1: Adopt the following text proposals for TS 36.211 and TS 36.213:
TP for MWSU in TS36.211
---------------------------------------------- Start of Text Proposal ---------------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
6.11B	MTC wake-up signal (MWUS)
6.11B.1	Sequence generation
[bookmark: _Hlk513037299]The MWUS sequence  in subframe  is defined by






where  is the transmitted numberactual duration of MWUS subframes, , where  is the maximum number of MWUS subframes as defined in3GPP TS 36.213 [4].
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, and  is the first slot of the first PO to which the MWUS is associated.
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 can assume the transmission of MWUS in at least one subframe is using the same antenna port.
The UE shall not expect MWUS to be transmitted in subframes carrying system information blocks. Non-BL/CE subframes are not counted when determining the maximum or actual MWUS transmission duration.
The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB signaled 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 SystemInformationBlockType1-BR or an SI message 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.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------


TP for MWUS in TS36.213
---------------------------------------------- Start of Text Proposal ---------------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
<Unchanged parts omitted>
 [13]	3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".
<Unchanged parts omitted>
X	UE procedure for receiving wake up signal
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 X-1 corresponding to the maximum duration of MWUS, , configured by higher layers. The maximum duration of MWUS starts in subframe w0 and ends in subframe (g0-1), where g0 is defined by [13] and w0 is the latest subframe such that there are  BL/CE DL subframes in the maximum duration. The UE may assume that MWUS and its first associated paging occasion subframes are in the same narrowband.
Table X-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}


-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------
2.2	Tx diversity pattern
Two sourcing companies [2][3] proposed the tx diversity pattern for MWUS transmission and corresponding TP for MWUS in TS36.211. 
Proposal 2: Adopt the following text proposals for MWUS tx diversity pattern defined in TS 36.211, based on 
Alt1 supporting company: Ericsson
Alt2 supporting company: Qualcomm


Alt1: X=1 for 1st subframe and X=2 from 2nd subframe [2]
-------------------------------------------- Beginning of TP -----------------------------------------------
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 can assume the transmission of MWUS in at least one subframe is using the same antenna port. otherwise, for MWUS initiated in subframe k, the UE may assume the same TX antenna port being used in subframes k+2n+1 and k+2n+2, for n = 0, 1, ….
-------------------------------------------- End of TP -----------------------------------------------------------


Alt2: X=1 for 1st and 2nd subframe and X=2 from 3rd subframe [3]
-------------------------------------------- Beginning of TP -----------------------------------------------
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 can assume the transmission of MWUS in at least one subframe X subframe(s) is using the same antenna port, but not using same antenna port in more than X consecutive subframe(s), where X=1 at the 1st and 2nd subframe and X=2 from the 3rd subframe.
-------------------------------------------- End of TP -----------------------------------------------------------

2.3	Collision with PSS/SSS/PBCH 
In [3], it is proposed to MWUS is not transmitted in that subframe if MWUS and PSS/SSS/PBCH collide (partially or completely).
Proposal 3: MWUS is not transmitted in the subframe containing PSS/SSS/PBCH. Adopt the following text proposals for TS 36.211.
-------------------------------------------- Beginning of TP -----------------------------------------------
6.11B.2	Mapping to resource elements
<Unchanged parts omitted>
The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB signaled 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 PSS/SSS/PBCH 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.
-------------------------------------------- End of TP -----------------------------------------------------------
2.4	Power boost offset 
In [3] it is proposed to indicate the MWUS power boost offset relative to CRS to estimate SINR for early termination.
Proposal 4: The power offset of MWUS transmission relative to the CRS is indicated in SIB. Adopt the following text proposals for TS 36.213 and send LS to RAN2 about the power offset of MWUS relative to the CRS.
-------------------------------------------- Beginning of TP -----------------------------------------------
5.2	Downlink power allocation
The eNodeB determines the downlink transmit energy per resource element.
For the purpose of RSRP and RSRQ measurements, the UE may assume downlink cell-specific RS EPRE is constant across the downlink system bandwidth and constant across all subframes with discovery signal transmissions until different cell-specific RS power information is received. 
For a cell that is not a LAA Scell, the UE may assume downlink cell-specific RS EPRE is constant across the downlink system bandwidth and constant across all subframes until different cell-specific RS power information is received. 
The downlink cell-specific reference-signal EPRE can be derived from the downlink reference-signal transmit power given by the parameter referenceSignalPower provided by higher layers. The downlink reference-signal transmit power is defined as the linear average over the power contributions (in [W]) of all resource elements that carry cell-specific reference signals within the operating system bandwidth.
[bookmark: _Hlk521595869]For a BL/CE UE configured with higher layer parameter wus-Config, the ratio of MWUS EPRE to cell-specific RS EPRE is given by higher layer parameter wus-PowerBoost-Config for the case of single CRS port, wus-PowerBoost-Config+3dB for the case of two CRS ports, and ce-MWUS-PowerBoost-Config+6dB for the case of four CRS ports. 
-------------------------------------------- End of TP -----------------------------------------------------------
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