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1	Introduction
In response-driven paging, paging indicators are transmitted by the network to indicate the incoming of data for some UEs. The group of UEs monitoring the same paging indicator (denoted by paging group) will perform uplink access to check if they are paged or not, either by transmitting their full UE-IDs (e.g. S-TMSI) to the network or by pulling the entire paging message by sending a common RACH preamble. 
In this contribution, we address the problem of increase in UE power consumption and signalling overhead caused by having in the same paging group UEs that are paged more frequently than others [2].
2	Discussion
Two definitions for paging indicators have been discussed in [3]: The first is a specific bit in a bitmap where each paging group monitors a specific bit and the second is a truncated UE-ID (e.g., truncated M-TMSI or MSIN). In the latter case, the paging group consists of all UEs that are monitoring the same paging occasion and having the same truncated UE-ID. 
For both definitions of the paging indicators, the mapping of the UEs to paging groups will be based on randomly generated UE-IDs such as IMSI or M-TMSI as it is performed in LTE for paging occasions. This helps to some extent to distribute the UEs uniformly overall paging groups. 
Observation 1: The mapping of the UEs to paging groups will be based on randomly generated UE-IDs such as IMSI or M-TMSI as it is performed in LTE for paging occasions.
Occasionally, it may happen that one or some of the UEs in the paging group is more frequently paged than other UEs. This can occur if a UE is used as hotline/emergency line [2] or a UE running applications that receive data more frequently from remote servers, etc.  Consequently, the remaining UEs in the paging group may have to perform additional unnecessary uplink access each time the frequently-paged UE(s) is paged by the network. This leads to an increase in the rate of false-paging causing higher signalling overhead and increased power consumption.
Observation 2: The remaining UEs in the paging group may have to perform additional unnecessary uplink access each time the frequently-paged UE(s) is paged by the network.
Although this is not expected to be a common use case, there should be means for the network to control these exceptional cases to avoid the aforementioned drawbacks, especially if the cause for the high paging rate is coming from an ill-behaved UE. The main solution for this problem is to isolate this frequently paged UE from the remaining ones in the same paging group. In this case, the remaining UEs do not have anymore to perform additional uplink access each time the frequently-paged UE is paged by the network. 
One option is that the network configures the frequently-paged UE to start monitoring the full UE-ID instead of the paging indicator. The configuration can be done in one of the time instances when the UE is truly paged and moving to RRC connected mode. 
Observation 3:  One solution is that the network configures the frequently-paged UE to start monitoring the full UE-ID instead of the paging indicator.

Observation 4:  The configuration of the frequently-paged UE may be carried out in one of the time instances when the UE is truly paged and moving to RRC connected mode.
One drawback of this solution is that it increases the number of bits transmitted in downlink for paging indicators by the length of full UE-ID (S-TMSI: 40 bits, IMSI=64 bits) for each frequently paged UE. As an alternative solution, the network may configure the UE to start monitoring a specific paging indicator that is exclusive for the frequently paged UE. For instance, the UE may be configured to monitor one specific bit that is sent in addition to the remaining paging indicators in the same paging occasion. 
Observation 5: Another solution is that the network may configure the UE to start monitor a specific paging indicator that is exclusive for a frequently-paged UE. 
Other solutions for this problem may exist, and in turn we propose that RAN2 discusses the means that allow the network to isolate a frequently paged UE(s) from the remaining ones in the same paging group.
Proposal 1: Allow the network to isolate a frequently paged UE(s) from the remaining ones in the same paging group.
3	Conclusion
In this contribution, we have investigated the problem when some of the UEs in the paging group are more frequently-paged than others causing an increase in signalling overhead and power consumption. The following has been observed and proposed:
Observation 1: The mapping of the UEs to paging groups will be based on randomly generated UE-IDs such as IMSI or M-TMSI as it is performed in LTE for paging occasions
Observation 2: The remaining UEs in the paging group may have to perform additional unnecessary uplink access each time the frequently-paged UE(s) is paged by the network.
Observation 3:  One solution is that the network configures the frequently-paged UE to start monitoring the full UE-ID instead of the paging indicator.
Observation 4:  The configuration of the frequently-paged UE may be carried out in one of the time instances when the UE is truly paged and moving to RRC connected mode.
Observation 5: Another solution is that the network may configure the UE to start monitor a specific paging indicator that is exclusive for a frequently-paged UE. 
Proposal 1: Allow the network to isolate a frequently paged UE(s) from the remaining ones in the same paging group.
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