Page 1



3GPP TSG-WG2 Meeting #103 
R2-1812932
Gothenburg, Sweden, 20th – 24th August, 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.304
	CR
	0746
	rev
	-
	Current version:
	15.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:

	Calculation of WUS starting subframe

	
	

	Source to WG:
	Intel Corporation

	Source to TSG:
	R2

	
	

	Work item code:
	LTE_eMTC4-Core, NB_IOTenh2-Core
	
	Date:
	2018-08-09

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	To capture the calculation for the starting subframe of WUS as follows.
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In the example above, consider the configured gap between the end of duration of WUS and the associated PO (Loffset) is 40, configured WUS duration (LWUS) is 8, the subframes 2nd, 4th and 9th are configured invalid or postponed for WUS, and the configured associated PO is in the 5th subframe in the paging frame PF = 4, then the resulting WUS starting subframe should be in the (WUSsubframe) 3rd in the (WUSSFN) SFN = 1023. This can be calculated using the following formula.

(WUSSFN*10 +WUSsubframe + LWUSmax + Loffset) mod 10240 = PF*10 + POsubframe

where LWUSmax is the Maximum WUS duration that includes total LWUS subframes, and any subframe that is postponed due to collision with PSS and SSS or due to invalid subframe until it ends Loffset subframes before the PO subframe (POsubframe).

	
	

	Summary of change:
	Calculations of WUS hyperframe, WUS radio frame and WUS subframe are added in section 7.4.
Impact analysis
Impacted functionality: 

Wake up signal monitoring
Inter-operability:
If the network is implemented according to the CR and the UE is not or vice versa, UE may miss WUS.

	
	

	Consequences if not approved:
	It remains unclear in which subframe UE should start monitoring the WUS.
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< Start of change >

7.4
Paging with Wake Up Signal

When the UE supports WUS and WUS configuration is provided in system information, the UE shall monitor WUS using the WUS parameters provided in System Information. When DRX is used and the UE detects WUS the UE shall monitor the following PO. When extended DRX is used and the UE detects WUS the UE shall monitor the following numPOs or until a paging message is received, whichever is earlier. If the UE does not detect WUS the UE is not required to monitor the following PO(s).

-
numPOs = Number of consecutive Paging Occasions (PO) mapped to one WUS provided in system information where (numPOs≥1).

The WUS starting radio frame (WUSSFN) and WUS starting subframe (WUSsubframe) where UE starts monitoring WUS are determined as follows.

 (WUSSFN*10 +WUSsubframe + LWUSmax + Loffset) mod 10240 = PF*10 + POsubframe
Where PF is legacy paging frame and POsubframe is legacy paging occasion as specified in subclause 7.1.

If eDRX is configured, WUS hyperframe (WUSH-SFN) is determined as follows.

If PF*10 + POsubframe > LWUSmax + Loffset, WUSH-SFN = PH, otherwise WUSH-SFN = PH – 1 for PH > 0 and WUSH-SFN = 1023 for PH = 0.
Where PH is Paging Hyperframe as specified in subclause 7.3. The first associated PO from a group of numPOs is the immediate PO at or after the PTW_start.
Following parameters are used for the calculations of WUS starting subframe.

LWUSmax: maximum duration of WUS monitoring. It includes total LWUS subframes, and any subframe that is postponed due to collision with PSS and SSS or due to invalid subframe until it ends Loffset subframes before the PO.
LWUS: maximum WUS duration configured by the upper layers. For NB-IoT, this includes NB-IoT DL subframes and subframes #4 carrying systemInformationBlockType1-NB.

Loffset: non-zero gap from the end of the maximum duration of WUS (LWUSmax) to the associated PO configured by the upper layers. The minimum value is 40. A UE does not monitor WUS during this gap. If UE is configured with eDRX and reported minimum gap capability is less than 1000ms, then Loffset is equal to the short non-zero gap Gshort configured by the upper layers. If the reported minimum gap capability is not less than 1000ms, the Loffset is equal to Glong, if Glong is configured by the upper layers, otherwise it is equal to Gshort.

Gshort: short non-zero gap from the end of the duration of WUS (LWUSmax) to the associated PO configured by the upper layers to be used when eDRX is configured.

Glong: long non-zero gap from the end of the duration of WUS (LWUSmax) to the associated PO optionally configured by the upper layers to be used when eDRX is configured.

< End of change >
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