3GPP TSG RAN WG1 Meeting #94	R1-1808126
Gothenburg, Sweden, August 20-24, 2018

[bookmark: _GoBack]Agenda Item:	6.1.4.3
Source:	Huawei, HiSilicon, Ericsson, Qualcomm, LG, Samsung, ZTE
Title:	Corrections on MWUS
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The agreements related to wake up signal for LTE-MTC (MWUS) are summarized in [1]. A number of agreements remain to be captured between RAN1 and RAN2 specifications. This paper presents text proposals for TS 36.211 and TS 36.213 which have been converged among the sourcing companies.
Discussion and TPs
The following agreements have not been captured or precisely captured in RAN1 specifications yet:
	RAN1#92 agreements:
· WUS actual transmission duration can be shorter than the configured maximum duration of WUS.

RAN1#92bis agreements:
· Confirm working assumption 
· WUS transmission relative to associated PO of subgroup of UEs is aligned to the start of the configured maximum duration of WUS.
· Note: the above applies to at least the case where the gap is large enough for scheduling UE
· Note: the above does not imply that subgroup of UEs is introduced and that subgroup is TDM
· The gap between the end of configured maximum WUS duration and the first associated PO is equal or larger than the minimum value which is implicitly or explicitly configured and is an absolute number of subframes 
· Note: UE can assume CRS between the end of configured maximum WUS duration and the first associated PO
· Note: The gap should be large enough to warm up tracking loops.
· WUS subframe is postponed 
· in non-BL/CE subframes.
· FFS: when colliding with the PRBs that carry SIs other than SIB1.
RAN1#93 agreements:
· WUS is in the same narrowband as the (first) PO to which it is associated. 
· Note: This precludes WUS frequency hopping
· The UE is not required to monitor the actual WUS duration other than power of 2 values from 1ms to the maximum WUS duration.
· WUS is dropped in subframes that carry SIB1-BR and other SIs.



There are also RAN1#93 agreements relating to the operation of the gap between the end of the maximum MWUS duration and the (first) associated PO, relating to configurations timeOffset-DRX, timeOffset-eDRX-Short, timeOffset-eDRX-Long, and the UE signaling of wakeUpSignalMinGap-eDRX. These will be captured by RAN2 in TS 36.304, resulting in the subframe g0 in the text proposals in this paper.
For the equivalent changes in NWUS, see [2]. Note that this TP also aligns the expression of MWUS with that of NWUS. The 213 specification editor is entrusted to handle the section numbering, and to note the common addition in 36.213 section 2.
Proposal 1: Adopt the following text proposals for TS 36.211 and TS 36.213:
TP for MWUS in TS 36.211
	---------------------------------------------- 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 TS 36.213
	---------------------------------------------- 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 ----------------------------------------



Conclusion
The TPs in Section 2 above are proposed for completing the specification of MWUS in TS 36.211 and TS 36.213.
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