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1	Introduction
This document provides the proposals and summary of discussions on the following second phase email discussion for one of the identified issues of LTE eMTC group WUS [5]:
[100e-LTE-eMTC5-GroupWUS-02] Email discussion/approval on clarification of WUS resource freq location by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Le (Qualcomm) 
1.1 Document update and revision
For easier tracking and efficient email discussion, please follow the steps below to update and revise this document:
· Input the comments in the table.
· Increase the version number of the document by 1.
· Input the revision history into the following table
· Upload to the draft folder of 6.2.1.1.
	Version
	Revision

	1
	FL summary of email discussion

	
	

	
	


[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk33420581]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. 
Assuming the agreements for WUS resource pattern will be captured in TS36.304, the proposed TP for Sect. 6.11B.2 of TS36.211 [3] has been discussed. 
“The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB signaled determined by higher layers.”
Table 1 Companies’ views in email discussion
	Company
	View

	 ZTE, Sanechips 
	No need for change.  The action of "configuration" itself has to be "signaled" anyway, so literally there is no error. BTW, nobody will have erroneous understanding here given the mechanism is clearly described elsewhere. 

	Ericsson
	 What is currently missing in the spec, from our understanding, is that it is the default resource (= the legacy WUS resource) that is signaled. It is signaled to the PHY, so “determined by higher layers” is not a correct description either. But maybe “determined from higher layers” is? “Determined from higher layers” can include signaling and/or signaling+some freq shift. Alternatively, we could rephrase to “the frequency location of the default lowermost PRB is signaled by higher layers”, if we think that the term “default” is unambiguous. 

	Qualcomm
	Ericsson made a point. It would be better to keep the spec for the frequency location of legacy WUS as much as possible and add the spec necessary for the frequency location of group WUS. But we prefer not to introduce any new term to avoid confusion. In 6.11B.1 of 211, we already defined “For a UE not configured with group MWUS, NIDresource=0, whereas for a UE configured with group MWUS, NIDresource is determined by higher layers [10]”. 
The TP can be revised as 
“The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB with is signaled by higher layers and those of  are determined by higher layer.” 

	Sony
	 We agree that we only need to signal the reference or default resource. The other resources are predefined. It is also important to describe what is the default resource. We are fine to indicate Nresource_id=0 as the default. Hence, we are fine with the revised TP from QC. 

	Nokia 
	We support the principle of some enhancement to the text to differentiate how WUS resource 0 is determined.  We think the QC proposal is a step in the right direction, however we think clearer wording should be used to distinguish between “signalled by higher layers” and “determined by higher layer”, perhaps a spec. table can be referenced?

	Feature Lead1
	How the UE finds the configured WUS resource should be specified in 304, which is similar as paging narrowband. In 6.8B.5 of 211, the paging narrowband is specified as ‘…the Paging Narrowband (PN) obtained according to [10]’, where [10] is 3GPP TS 36.304. 
Therefore, we propose the TP is modified as
“The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB with  is signaled by higher layers and those of  are determined according to [10].”

	 ZTE, Sanechips
	The proposed TP still has problem:  locations of N_resource=0 is signaled by higher layer, "those of N_resource>0" also depends on this signaled information.   " those of  are determined according to [10]” suggests it is nothing to do with this signaled information. This is not correct. 
The reason of this awkward situation is because of the related TP is incorrectly submitted to RAN2 and trying to be captured in 304. We would like to suggest to captured the related agreement here and removed from those RAN2 TP so the spec is more friendly to readers."RAN1 has agreed many rules, but not all need to be captured in RAN1 spec", I would say only for very special cases and we should try hard to avoid this from happening.      In this particular case it should be captured here. 

	Feature Lead2
	Maybe overread “those of  are determined according to [10]”. It does not mean “nothing to do with the signalled information”, instead it just gives the reference.
To this comment, it is inadequate. In the WID rapporteur prepared RAN1 agreement list R1-1913594, the related agreements are suggested to be captured in 304. 
The WUS resource freq location is dependent on multiple higher-layer parameters:
1. location of WUS resource 0
1. NB below center carrier or not
1. legacy WUS configured or not
1. WUS resource pattern 0~7 entries
In RAN1, we are fixing the spec on a) now in 211. For b), the paging NB is defined in 304. For c) and d), RAN1 has not mentioned any information in current spec.  It seems a lot of work need to be done if follow the suggestion.

	Feature Lead summary
	It seems there is no concern on the freq location of WUS resource 0 (but please correct me if any misreading).
If it is hard to get consensus for the feq location of other WUS resources, we can further discuss it in next RAN1 meeting. In parallel, we can wait for the progress if any in RAN2.
Proposal: Endorse the TP below in 6.11B.2 of TS36.211: 
“The MWUS bandwidth is 2 consecutive PRBs, the frequency location of the lowermost PRB with  is signaled by higher layers.”



3	Proposal
Based on the email discussion on [100e-LTE-eMTC5-GroupWUS-02], we propose:
Proposal		Endorse the TP below on TS 36.211.
	---------------------------------------------- Start of Text Proposal ---------------------------------------
----------------------------------------------------- Text omitted ------------------------------------------------------
[bookmark: _Hlk33420483]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 with  is 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.
----------------------------------------------------- Text omitted ------------------------------------------------------
---------------------------------------------- End of Text Proposal ----------------------------------------




[bookmark: _In-sequence_SDU_delivery]References
R1-2000227	Corrections on UE-group wake-up signal, Huawei, HiSilicon
R1-2000368 Clarification of group WUS for MTC, ZTE
R1-2000700 UE-group wake-up signal, Qualcomm Incorporated
R1-2001066 Clarification of UE-group wake-up signal for MTC, Nokia, Nokia Shanghai Bell
R1-2001196	Updated Feature Lead Summary of 6.2.1.1 Maintenance for UE group MWUS Qualcomm Incorporated



	4/4	
