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Introduction
This contribution addresses an ambiguity in an agreement that was made in RAN1 #99.
[bookmark: _Ref178064866]Discussion
In RAN1 #99, the following agreement was made:
	Agreement [36.304]
If Rel-15 WUS is configured, predefine the time/freq location for up to 4 WUS resources with 2-FDM and 2-TDM based on the 2-bit freqLocations of WUS resource 0 as
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Above does not exclude 3 FDM WUS configuration case



The intention with separating the center case into one below center and one above center case was that WUS should be omitted from the two outermost PRBs. The reason for that is that WUS may be power boosted and that is particularly sensitive at the carrier edge due to spectrum requirements. The above only matters for the cases where there are an alternative, i.e., the case where the frequency location of WUS resource 0 = n2, for which any additional WUS frequency locations should be positioned towards the center of the carrier.
Unfortunately, the above RAN1 agreement is ambiguous since it allows for the interpretation that Alt. 1 implies that it is the two uppermost PRBs that are left unused and correspondingly, for Alt. 2 it is the lowermost PRB pair that are unused. This contradicts the original intention and is also what is implemented in the RAN2 spec according to Table 7.5.x-1 in the most recent CR [1], the table reprinted below with the affected elements highlighted. A consequence of the spec not reflecting the intended functionality is that WUS power boosting will be unnecessarily restricted for some WUS configurations.
[bookmark: _Toc40466955]WUS power boosting will be unnecessarily restricted for some configurations if the intended functionality of the agreement is not captured in the spec.

Table 7.5.x-1: WUS Resource frequency location
	WUS Resource
()
	Frequency location of WUS Resource ID 0

	
	n0
	n2
	n4 (Note 1)


	
	
	NB below centre frequency
	NB above centre frequency
	

	WUS Resource 1
	n2
	n0
	n4
	n2

	WUS Resource 2
	n0
	n2
	n2
	n4

	WUS Resource 2
(Note 2)
	n4
	n4
	n0
	n0

	WUS Resource 3
	n2
	n0
	n4
	n2

	Note 1: This column is applicable if wus-Config is present.
Note 2: This row is applicable for the resource pattern ID 7
Editor Note : It is FFS whether further updates needed for WUS Resource ID 0 =n2.



In order to capture the intended functionality in the specification, the content of the two columns can simply be interchanged such that below-center narrowbands use WUS frequency locations n2 and n4 whereas above-center narrowbands use WUS frequency locations n0 and n2.
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc40466956]Send LS to RAN2, clarifying the intention behind the agreement for frequency allocation below and above center frequency and asking RAN2 to implement the intended functionality.
A draft LS is provided in Appendix.
Conclusion
In the previous sections we made the following observations: 
Observation 1	WUS power boosting will be unnecessarily restricted for some configurations if the intended functionality of the agreement is not captured in the spec.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Send LS to RAN2, clarifying the intention behind the agreement for frequency allocation below and above center frequency and asking RAN2 to implement the intended functionality.
 
[bookmark: _In-sequence_SDU_delivery]Appendix: Draft LS to RAN2
1. Overall Description
RAN1 has realized that the below agreement regarding Group WUS that was made in RAN1 #99 opens up for ambiguous interpretations of the WUS frequency locations. For that reason, RAN1 would like to clarify the intention with the agreement in order for RAN2 to correctly capture the intended functionality in TS 36.304.
	Agreement [36.304]
If Rel-15 WUS is configured, predefine the time/freq location for up to 4 WUS resources with 2-FDM and 2-TDM based on the 2-bit freqLocations of WUS resource 0 as
	freqLocation of WUS resource 0
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if Rel-15 WUS is configured
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- Alt1 if NB is below center carrier; otherwise Alt2
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Above does not exclude 3 FDM WUS configuration case



2. Actions
To RAN2 group.
ACTION:
RAN1 respectfully asks RAN2 to take the following into account when specifying the frequency location of WUS resources. For the case when WUS resource 0 = n2, it is RAN1’s intention that WUS resources are allocated on PRBs towards the center of the carrier and not towards the edge of the carrier since that would increase strain on spectrum mask requirements. According to R2-2003920, RAN2 has captured this functionality in Table 7.5.x-1. An updated version of the table, reflecting the intended functionality, is presented below, where updated elements compared to the version in R2-2003920 are highlighted.
Table 7.5.x-1: WUS Resource frequency location
	WUS Resource
()
	Frequency location of WUS Resource ID 0

	
	n0
	n2
	n4 (Note 1)


	
	
	NB below centre frequency
	NB above centre frequency
	

	WUS Resource 1
	n2
	n0n4
	n4n0
	n2

	WUS Resource 2
	n0
	n2
	n2
	n4

	WUS Resource 2
(Note 2)
	n4
	n4n0
	n0n4
	n0

	WUS Resource 3
	n2
	n0n4
	n4n0
	n2

	Note 1: This column is applicable if wus-Config is present.
Note 2: This row is applicable for the resource pattern ID 7
Editor Note : It is FFS whether further updates needed for WUS Resource ID 0 =n2.



3. Date of Next TSG-RAN WG1 Meetings
TSG-RAN WG1 Meeting #102 	24 Aug – 28 Aug 2020		Toulouse, France
TSG-RAN WG1 Meeting #102bis 	12 Oct – 16 Oct 2020		P.R. China
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