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Abstract of the contribution: This contribution identifies some MTC and Smart Device communication patterns which should be taken into account when considering evaluation of UEPCOP solutions.
1 
Discussion
UEPCOP solutions documented in TR23.887 could be categorized in the following categories:
· #1. Extended DRX for IDLE mode;

· #2. Extended DRX for Connected mode;
· #3. Dormant State solution;

· #4. Attach/Detach solution.
Solutions in categories #1 and #2 have significant impacts on both the RAN and the CN entities and have been liaised to the RAN working group for investigations/evaluations. Solutions in categories #3 and #4 are CN based solutions which could be evaluated by the SA2. Solutions in category #3 have considerable impact on the CN as this category of solutions introduce a new ECM state. Solutions in category #4 are totally CN based with no RAN impacts. Possibly such solutions have the least impact on the network and on the UE also.
1.1 
Typical Communication Patterns

The characteristics for classifying MTC and Smart devices in different Communication Patterns (CP) include: 

· Communication happens frequently, or infrequently; 

· Communication happens with known periodicity, or communication can happen unexpectedly;

· Communication is MO only, or MT communication can also happen along with or independent of MO communications;.
NOTE: What parameters define a communication as frequent or infrequent is FFS. E.g. communications every 2 minutes is infrequent or every 5 minutes is infrequent is FFS.
The following describes the typical MTC and Smart Device communication patterns. Different category of UEPCOP solutions could then be evaluated for each of the identified communication patterns.

Communication Pattern 1 (CP1):
Infrequent and periodic communication is a typical communication pattern used by various types of MTC devices, such as stationary/metering devices. The communication with the AS are scheduled with known periodicity e.g. once per 30minutes, per hour, per day, per week, etc. The communication can be scheduled according to the communication frequency, and both MO and MT communication can happen during the active period.

Communication Pattern 2 (CP2):
Frequent and periodic communication is normally seen in smartphones e.g. background applications send keep-alive messages frequently. Some type of MTC device also utilizes this communication pattern, e.g. health-monitoring devices report the blood pressure every 30 seconds, etc. MO is the most common mode of communication.
Communication Pattern 3 (CP3):
This is the bucket list of the scenarios in which the frequency, periodicity, MO/MT mode etc. cannot be predicted. Such communication pattern (CP3) may transition to CP1/CP2 in some cases, e.g. the smartphone turns to inactive state and only background keep-alive traffic is ongoing.
In summary, based on the communication patterns identified above, and taking into account of the current and the expected deployment of MTC and smart devices, the following communication patterns should be considered:

· CP1: Infrequent and periodic communication pattern

· CP2: Frequent and periodic communication pattern, mainly MO communications
· CP3: Not able to predict the frequency and periodicity of communication. Both MO and MT communications

1.2   UEPCOP Solution Applicability to Typical Communication Patterns

CP1: 
All categories of solutions (categories #1, # 2, # 3 and #4) are candidates for CP1. Category #4 solutions are the simplest as they have minimal impact on the network and on the UE. Though the Attach procedure consumes some (UE) power when activating the UE from IDLE mode, it is worth to consider this category of solutions in view of their simplicity and minimal impact on the network and on the UE. 

Other category of solutions may be suitable for CP1. Such solutions are either waiting for RAN evaluation (e.g. category #1and #2), or introduce additional complexity e.g. category #3 introduces a new ECM state.
CP2:
Category #4 solutions are not good candidate for CP2 due to the power consumption during frequent Attach procedure. Such power consumption will increase quickly when the frequency of communication increases. Suitability of category #1, #2 and #3 solutions to this communication pattern needs further evaluation. 
CP3: 
No solution can be simply selected to address CP3. Possible consideration may be when CP3 transitions to CP1 or CP#2. In such scenario, the UE may notify the network for the corresponding actions. For example, the UE sends Power Preference Indication to the network when it detects only background keep-alive messaging is ongoing.
2 Proposal

It is proposed to discuss the above content and agree the following changes to TR 23.887.

****************************************FIRST CHANGE******************************************
7.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
7.1.4.1
Typical Communication Patterns

The characteristics for classifying MTC and Smart devices in different Communication Patterns (CP) include: 

· Communication happens frequently, or infrequently; 

· Communication happens with known periodicity, or communication can happen unexpectedly;

· Communication is MO only, or MT communication can also happen along with or independent of MO communications;

NOTE: What parameters define a communication as frequent or infrequent is FFS. E.g. communications every 2 minutes is infrequent or every 5 minutes is infrequent is FFS.
The following describes the typical MTC and Smart Device communication patterns. Different category of UEPCOP solutions could then be evaluated for each of the identified communication patterns.

Communication Pattern 1 (CP1):
Infrequent and periodic communication is a typical communication pattern used by various types of MTC devices, such as stationary/metering devices. The communication with the AS are scheduled with known periodicity e.g. once per 30minutes, per hour, per day, per week, etc. The communication can be scheduled according to the communication frequency, and both MO and MT communication can happen during the active period.

Communication Pattern 2 (CP2):
Frequent and periodic communication is normally seen in smartphones e.g. background applications send keep-alive messages frequently. Some type of MTC device also utilizes this communication pattern, e.g. health-monitoring devices report the blood pressure every 30 seconds, etc. MO is the most common mode of communication.
Communication Pattern 3 (CP3):
This is the bucket list of the scenarios in which the frequency, periodicity, MO/MT mode etc. cannot be predicted. Such communication pattern (CP3) may transition to CP1/CP2 in some cases, e.g. the smartphone turns to inactive state and only background keep-alive traffic is ongoing.
In summary, based on the communication patterns identified above, and taking into account of the current and the expected deployment of MTC and smart devices, the following communication patterns should be considered:

· CP1: Infrequent and periodic communication pattern

· CP2: Frequent and periodic communication pattern, mainly MO communications
· CP3: Not able to predict the frequency and periodicity of communication. Both MO and MT communications
7.1.4.2
Evaluation Criteria

7.1.4.3
Solution Evaluation
***************************************END OF CHANGE*****************************************
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