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1 Background
UE differentiation was discussed during RAN2#99bis [1-4]. RAN2 identified a list of UE-specific information that is considered beneficial for the eNB w.r.t. Uu operation, and asked SA2 about the feasibility of defining these parameters with a high predictability/reliability and a fine granularity [5]. SA2 discussed the UE differentiation during SA2#123 [6-11] but no agreements were reached.

In RAN2#100 it was proposed to add the Remaining Battery Lifetime to the list of UE-specific parameters, and to introduce a vendor specific UE differentiation information IE on S1-AP/X2-AP interface, but no agreements were reached [12]. Similar proposals were discussed in RAN3#98, but no agreements were reached [13]. In addition RAN3#98 discussed the S1 messages which should include the UE-specific parameters, but no agreements were reached [14].

In SA2#124 UE differentiation was discussed again [15-20]. The LS from RAN2 was noted [15]. In LS [16] RAN3 asks SA2 for guidance to use DCN id, UE Usage Type, SPID or a new attribute for UE differentiation on S1 interface. In [17] it is proposed to add Battery-powered indication to the list of Communication Pattern in TS 23.682 [18], and map combinations of Periodic communication parameters, Stationary indication and Battery-powered indication on operator specific QCI values in TS 23.401 [19], but no agreements were reached. In response to the RAN3 question [16] it is proposed to use either SPID or DCN-ID in [20]. In the agreed reply LS SA2 asks for further clarification [21]. In the agreed reply LS to RAN2 SA2 indicates [22]:
The MME may use the parameters in the table below to derive CN Assistance Information sent to the eNB:
	CP parameter
	
Description

	1) Periodic communication indicator
	Identifies whether the UE communicates periodically or not, e.g. only on demand. [optional]

	2) Communication duration time
	Duration interval time of periodic communication [optional, may be used together with 1)]

Example: 5 minutes

	3) Periodic time
	Interval Time of periodic communication [optional, may be used together with 1)]

Example: every hour

	4) Scheduled communication time
	Time zone and Day of the week when the UE is available for communication [optional]

Example: Time: 13:00-20:00, Day: Monday

	5) Stationary indication
	Identifies whether the UE is stationary or mobile [optional]


The parameters listed by RAN2 in their LS could, if the requirements on their characteristics can be fulfilled, be added to the list of Communication Pattern parameters and could be considered for provisioning to the eNB. In order to do so, for the listed parameters, it is important for SA2 to understand:
1. Which level of granularity is needed?

2. Which level of reliability is needed?

3. Which parameters are considered essential?

4. Are there potential dependencies between the parameters?
5. Is the information provided by the parameters static, semi-static or dynamic?
6. What is the definition of these parameters?
In this contribution the questions from SA2 above are addressed.

2 List of UE-specific information
Communications parameters

For example: Periodic communication indicator, Communication duration time, Periodic time, Scheduled communication time
The communication parameters try to specify when the UE will send/receive data, the periodicity with which the UE sends/receives data and for how long the UE sends/receives data. But in our view these type of parameters cannot be determined/predicted reliably based on subscription information. In most cases  there is not just a single use case, but a combination of different use cases. We do not expect that this type of information can be provided reliably and with the required accuracy based on subscription information. 

Traffic parameters

For example: Traffic profile including single packet transaction, UL only, UL followed by DL, Typical Packet size, etc 
The communication parameters try to specify what and how much the UE will send/receive. Similar as with the communication parameters we think there is typically not one use case, but a combination of use cases, which also can vary over time. To capture realistic traffic patterns may require complex traffic profiles.  We do not expect that traffic parameters can be provided reliably and with the required accuracy based on subscription information.
Power parameters

For example: Battery powered (YES or NO) and Remaining Battery Lifetime (WattHours)
Some power related information of the UE can be reliably determined based on subscription information, for example whether the UE is battery powered (YES or NO). The Remaining Battery Lifetime is another power related parameter that can be useful for the eNB scheduler to know, e.g. to prioritize scheduling to that UE.  
Mobility parameters

For example: Stationary indicator (Fixed geo-stationary position)

For scheduling and paging purposed it can be useful for the eNB to know if the UE is stationary or mobile. More specifically whether the UE has a fixed geo-stationary position, i.e. is stationary, or not. This type of information can be available based on subscription information. 
Conclusions

From the analysis above, in our view the following list of parameter is essential:
1. Stationary indication (Fixed geo-stationary position)

2. Battery powered (YES or NO)

3. Remaining Battery Lifetime (WattHours)

3 Summary

RAN2 is kindly asked to discuss the open issues with UE differentiation:

Proposal 1: RAN2 considers it essential for the eNB to know:  
1. Stationary indication (Fixed geo-stationary position)

2. Battery powered (YES or NO)

3. Remaining Battery Lifetime (WattHours)
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