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Decision/action requested

The group to discuss and approve the proposal of the number of connected mode UE information in energy saving .
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Rationale

 
The triggers of Inter-RAT ESM are primarily based on statistical ESM concept (section 5.4 in [1]) that utilizes the statistical data of BTS/NB/eNB traffic loads in the past days, weeks, or months to determine the traffic load thresholds or time schedules for on-peak or off-peak hours. It was commonly agreed that Inter-RAT ESM triggers based on statistical data alone may be unreliable due to the following reasons:
· The eNB traffic loads are highly volatile due to the rise of data-centric applications running on huge number of smartphones and tablets. Global mobile data traffic grew 2.3-fold in 2011, more than doubling for the fourth year in a row [3], which is equivalent to the compound monthly growth rate of 6.5%. Therefore, traffic load is growing rapidle, week after week, and month after month.  It is a great challenge to pick the thresholds or time schedules that can work consistently, day after day, or week after weeks. 
· There are major concerns on service impacts to UE that are offloaded to UMTS/GSM cells with lower throughput than LTE cells. The load based trigger determination concept in section 5.5 [1] states that the service/QoS differentiation between RAT 1 (e.g. GSM, UMTS) and RAT 2 (e.g. LTE) should be considered, when activating energy saving measures. It also emphasizes that additional information are needed to determine whether the traffic load in LTE cells can be carried in the backup UMTS/GSM cell.
However, other than the statistical traffic load thresholds, no other measurement is present in TS 32.551 [2] yet. TR 32.834 [1] states that the number of connected mode UE is benifitial to estimate the possible UE impacts, based on the following reasons:

· Most of the traffic will be generated by connected mode UE. When the number of connected mode UE is higher than certain threshold, it means the potential traffic to be generated is also higher. If 
· Connected mode UE in a LTE cell need to be handed over to UMTS/GSM cells before the LTE cell can enter the energy saving mode. However, the handover is a complicated process, and there is no guarantee that all handovers will be successful. Therefore, the higher the number of UE to be handed-over, the higher the  higher possibility that some UE will be dropped. 

TR 32.834 states that
 “If the number of UEs attached to the RAT 2 cell is lower than the one specified in operator’s policy, it means that the service impact is acceptable. Therefore RAT 2 cell can start the energy saving measures and enter energySaving state.” 
Therefore, if the number of connected mode UEs is higher than the threshold, specified by the operator policy, the eNB can defer the energy saving activation, until later time when the number of connected mode UE is below the threshold. As the result the number of handover to the UMTS/GSM cells can be reduced.
TR 32.834 also defines a requirement for the connected mode UE measurement.   

6.4
Requirements for Concept 3

REQ-32.834-CON-C3-01

The IRPAgent should support a capability allowing the IRPManager to configure thresholds (e.g. the number of UEs actively connected to RAT 2 cell) which reflect the acceptable service impact for RAT 2 cell.

Note: Other thresholds which reflect the acceptable service impact for RAT 2 cell are FFS.
SA5 has spent time in the Inter-RAT SI to define additional measurements and requirements to address the service/quality differentiation issue. It is suggested that the connected mode UE information be adopted, otherwise the efforts in 32.834 is wasted.
4
Detailed proposal
The group is asked to discuss the number of connected mode UE information that is benifitial to estimate the possible UE impacts, and adopt the associated proposd text into TS 32.551. 
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