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1	Introduction
Rel-16 Work Item for LTE-M and NB-IOT has an objective to discuss about Wake up signal enhancements. WUS (Wake up Signal) was introduced in Rel-15. There was an email discussion proposed for RAN 2 #105 and Following are the agreements made in RAN2#105 related to UE Group Wake up Signal functionality.
· Feasibility of the solution based on the following attributes for deriving the service-type for GWUS can be studied further.
· Paging Probability
· Mobility 
During RAN 2 105 bis, following agreements were made: 
· Additional grouping based on DRX/eDRX is not supported
· Coverage based grouping is not supported
· Additional grouping based on gap is not supported
· FFS whether number of groups can depend on gap duration.

We would like to emphasize on the fact that why UE_ID based grouping is better.

2	 Discussion
WUS grouping based on UE_ID was agreed in RAN 2 # 103 bis and it was mentioned that we can explore more options for grouping and hence an email discussion was proposed in last meeting. Even though there is an agreement related to studying feasibility of more options but Gemalto thinks it will add more complexity and at least for Rel-16, UE_ID based solution should be considered as only solution and other solutions can be postponed to next release. 
The reason for going with only UE_ID based solution in Rel-16 is that Gemalto think UE_ID based solution allows equal distribution. If we move to service based solution which includes solutions based on paging probability and Mobility it will lead to different size groups and will require further sub-division too. Also there can be further issues which can be raised if we start mixing different types of devices. 
Observation 1: UE_ID based solution provides equal distribution
Observation 2: Service based solutions will lead to different group sizes and hence more complexity.
We think there is a need to define one WUS grouping scheme to make things less complicated. If we define more than one sub-grouping schemes, then we might not be able to use the feature efficiently as it will make things more complicated. Also even if it is decided to have more than one solutions then RAN1 and other groups also needs to get involved which will make process a bit more complex
One important factor for this feature is false paging and each device has its own specific use of services for example the eDRX and PSM configurations. It has been mentioned in the Nokia paper [1] that Pros and Cons of using UE_ID based grouping as compared to other grouping schemes and it can be clearly seen that false paging probability for devices which are static (As is the case for most NB-IoT devices) goes down if we use UE_ID based grouping and probability increases if we use service based schemes. So Question here is, what should be the data set we need to take care while introducing this feature. If we look from bird’s eye view, the average remains the same for data sets including UE’s that are static or low mobility and UE’s with high mobility. In Japan there is a specific market for gas meters where there is an industry standard that LP gas meter should be reachable within 3 minutes to turn off the gas. To make sure we use this feature in efficient way we need to make sure that we reduce false paging that will provide gains in terms of Power for Rel-16 UE’s as compared to Rel-15 UE’s. 
Observation 3: gWUS should be used in an efficient way to reduce False paging hence the power consumption of UE.
UE_ID is one of the parameters to calculate time diversity for sending of paging messages which also limits the scheduling conflicts and allowing UE’s to go into power saving mode (DRX, eDRX etc) to reduce their power consumption.  It splits the UE’s into groups with identical paging occasions and hence there is a uniform distribution. There can be discussions where we can try to calculate new formula as discussed by other companies in later discussions but to have baseline based on UE_ID only for Rel-16 is the key. 
Hence we propose following: 
Proposal 1: For Rel-16, only UE_ID based solution should be used for Group Wake up signal (gWUS) feature.
Proposal 2: It is FFS whether there need to be a new calculation for UE_ID based formula to make sure UE_ID based grouping can be made more efficient. 

3           Conclusion
Based on the discussion above we would like to propose following
Observation 1: UE_ID based solution provides equal distribution
Observation 2: Service based solutions will lead to different group sizes and hence more complexity.
Observation 3: gWUS should be used in an efficient way to reduce False paging hence the power consumption of UE.
Proposal 1: For Rel-16, only UE_ID based solution should be used for Group Wake up signal (gWUS) feature.
Proposal 2: It is FFS whether there need to be a new calculation for UE_ID based formula to make sure UE_ID based grouping can be made more efficient. 
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