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Summary of discussion points
NWUS common issues
In R1-1808128, a TP is proposed and co-sourced by Huawei, HiSilicon, Ericsson, Qualcomm, LG, Samsung and ZTE. 
	Source
	Related proposals

	Huawei, HiSilicon, Ericsson, Qualcomm, LG, Samsung, ZTE
	Proposal 1: Adopt the following text proposals for TS 36.211 and TS 36.213



[bookmark: _GoBack]It is essential to adopt the TP, otherwise the specification on NWUS is not completed. Therefore, it is proposed to agree the TP.
Potential proposal #1:  
· Agree TP in R1-1808128, which is attached as following.
TP for NWUS in TS 36.211
	---------------------------------------------- Start of Text Proposal ---------------------------------------
-------------------------------------------- Unchanged parts omitted --------------------------------------
10.2.6B	Narrowband wake up signal (NWUS)
10.2.6B.1	Sequence generation
The NWUS sequence  in subframe  is defined by 






where  is the transmitted numberactual duration of NWUS subframes,  , where  is the maximum number of NWUS subframes as defined in 3GPP TS 36.213 [4].
The scrambling sequence  is given by clause 7.2, and shall be initialized at the start of the NWUS with

where  is the first frame of the first PO to which the NWUS is associated, and  is the first slot of the first PO to which the NWUS is associated.
10.2.6B.2	Mapping to resource elements
The same antenna port shall be used for all symbols of the NWUS within a subframe. The UE shall not assume that the NWUS is transmitted on the same antenna port as any of the downlink reference signals or synchronization signals. If only one NRS port is configured by the eNB, the UE may assume the transmission of all NWUS subframes is using the same antenna port; otherwise, the UE can assume the transmission of NWUS in at least one subframe is using the same antenna port.
The UE shall not expect NWUS to be transmitted in subframes carrying system information blocks. Non-NB-IoT DL subframes, except for SIB1-NB subframes, are not counted when determining the maximum or actual NWUS transmission duration.
The NWUS sequence is mapped to the set of subframes in the actual NWUS duration as defined in [4], where in a subframe #4 in which SystemInformationBlockType1-NB is transmitted or a subframe in which an SI message is transmitted, the subframe is counted in the NWUS mapping but not used for transmission of NWUS.
On an NB-IoT carrier for which a UE receives higher-layer parameter operationModeInfo indicating inband-SamePCI, inband-DifferentPCI, guardband or standalone or on an NB-IoT carrier for which DL-CarrierConfigCommon-NB is present, the NWUS 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 NWUS is transmitted.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



TP for NWUS 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>
16.X	UE procedure for receiving narrowband wake up signal
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.X-1 corresponding to the maximum duration of NWUS, , configured by higher layers. The maximum duration of NWUS 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 is a total of  NB-IoT DL subframes and subframes #4 carrying SystemInformationBlockType1-NB in the maximum duration. The UE may assume that NWUS and its associated NB-IoT paging occasion subframes are on the same NB-IoT carrier.
Table 16.X-1: Actual NWUS durations in NB-IoT DL subframes or subframes containing SystemInformationBlockType1-NB.
	
	Actual NWUS 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}

	128
	{1, 2, 4, 8, 16, 32, 64, 128}

	256
	{1, 2, 4, 8, 16, 32, 64, 128, 256}

	512
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512}

	1024
	{1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024}



A NB-IoT UE using NWUS can assume there are at least 10 NB-IoT DL subframes between the end of the maximum duration of NWUS and the first associated NB-IoT paging occasion subframe.
-------------------------------------------- Unchanged parts omitted --------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------



NWUS Tx diversity
Two companies discuss the issue on the transmit diversity for NWUS.
	Source
	View summary
	Related proposals or observations

	Ericsson
	Subframes k+2n+1 and k+2n+2 utilize the same TX antenna ports, for n = 0, 1, ….
	[bookmark: _Toc521678571]Observation 1: The selected TX diversity scheme should have the following properties for beneficial performance at both low, medium and high MCLs:
· [bookmark: _Toc521678572][bookmark: _Toc521678573]Allow for TX diversity in the first WUS subframe pair
· Allow for coherent combining over multiple subframes at the earliest convenience
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Ref521488255][bookmark: _Toc521678574]Proposal 1: Assuming that WUS is initialized in subframe k, the UE may assume that subframes k+2n+1 and k+2n+2 utilize the same TX antenna ports, for n = 0, 1, ….

-------------------------------- Text start -------------------------
6.11B.2	Mapping to resource elements
The same antenna port shall be used for all symbols of the NWUS within a subframe. The UE shall not assume that the NWUS is transmitted on the same antenna port as any of the downlink reference signals or synchronization signals. If only one NRS port is configured by the eNB, the UE may assume the transmission of all NWUS 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 NWUS 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, ….
------------------------- Text end ----------------------------

	Qualcomm Incorporated
	Use 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
	Proposal 2  Agree on the text proposal presented in this document and capture its content on the TS 36.211 and TS 36.213.

· 10.2.6B.2	Mapping to resource elements
[bookmark: _Hlk521585191][bookmark: _Hlk521585231]The same antenna port shall be used for all symbols of the NWUS within a subframe. The UE shall not assume that the NWUS is transmitted on the same antenna port as any of the downlink reference signals or synchronization signals. If only one NRS port is configured by the eNB, the UE may assume the transmission of all NWUS subframes is using the same antenna port; otherwise, the UE can assume the transmission of NWUS in at least one subframeX 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.



· There is no majority view on this issue, and therefore offline/online discussion is suggested.
Others
	Source
	Related proposals

	Qualcomm Incorporated
	Proposal 1  The power offset of NWUS transmission relative to the NRS per carrier is indicated in SIB. Send LS to RAN2 about the power offset of NWUS relative to the NRS.



· It was not discussed on this topic in Rel-15 and there is not any agreement to say that the NWUS and the NRS share the same antenna port. Therefore, it cannot be used for SINR estimation even if the power offset is configured. The background to this proposal need to be clarified before online discussion.

Reference: 
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	1
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	3
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