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1
Decision/action requested

The group is requested to discuss and approve the proposed RAT combination
2
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3
Rationale

At the Nanjing meeting, it was agreed to add idle mode UE measurement in the Inter-RAT ESM concept3: Load based trigger determination (S5-113209 [2]). An eNB can enter the energy saving mode, if the number of UEs which are camping on the RAT 2 and have ISR deactivated, is lower than the one specified in operator’s policy. Such solution was based on the assumption that mode UE are stationary, and are camped on the same eNB as the one when they enter the idle mode last time, during the off-peak hours.
However, it is possible that some UE are moving, and are not camped on the same eNB as the one when they enter the idle mode last time, during the off-peak hours.

This contribution proposes another measurement – the number of idle mode UE in a TA (Tacking area) – to cover the exception.

4
Proposed Text

pCR to TR 32.834 v1.0.0 [1]
	1st Modified Section


5.5
Concept 3: Load based trigger determination 
Statistical ESM concept uses the statistics of traffic load (load measurements) in BTS/NB/eNB over a period of time to determine the time interval of energy saving activation or deactivation, based on certain load thresholds. Delegated ESM uses load threshold to decide on ESM actions.
Considering the service/QoS differentiation between RAT 1 (e.g. GSM, UMTS) and RAT 2 (e.g. LTE), when activating energy saving measures, the trigger mechanism of load threshold is enhanced by  additional information to  determine whether the traffic load in RAT 2 cell can be carried in the backup RAT 1 cell.   
 RAT 2 cell can enter the energy saving state only if it is determined that the service impact is acceptable to RAT 2 subscribers according to the policy from the operator. 
The following shows an example of inter-RAT energy saving activation.  

-
RAT 2 cell could perform the energy saving measures at the time determined by the statistical load measurements or by crossing t
he relevant threshold.

-
RAT 2 cell uses additional information to determine the impact to UE services. For example:
·  
The number of UEs attached to such RAT 2 cell (with RRC state = RRC_CONNECTED), to determine if RAT 2 cell can enter the energy saving state according to the operator policy. 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 energy saving state. 

· 
The ISR (Idle mode Signalling Reduction) state of idle mode UEs that are camped on the RAT 2 cell. If the ISR is activated on the UE, it means that the UE is registered with both MME and SGSN. When the RAT 2 cell is switched off, the UE is still registered at the GERAN/UTRAN cell that continues to provide UE services. If the ISR is deactivated on an UE, it means that the idle mode UE is registered with MME in E-UTRAN only. When the RAT 2 cell is switched off, the idle mode UE is in the EMM_DEREGISTERED state, and can’t no longer receive services. Therefore, the ISR activation / deactivation state of the UE can be used as the measurement to determine if the UE service impact is acceptable or not if the RAT 2 cell is switched off. If the number of UEs which are camping on the RAT 2 and have ISR deactivated, 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 energy saving state.

Note the ISR state of idle mode UEs is based on the following assumption for the UE:
a) During the off-peak hours, most UE are in the idle mode.
b) During the off-peak hours, most UE are stationary, and should be camped on the same eNB as the one when they enter the idle mode last time.
c) The UEs are camped on both E-UTRAN and GERAN/UTRAN, and should be in the EMM_REGISTERED state, so it can be paged for downlink messages from E-UTRAN and GERAN/UTRAN.
d) ISR is supported.
· The number of idle mode UE in a TA (Tracking area) can be used to estimate the impact to services if the RAT 2 cell is turned off. This measurement covers both stationary UE and mobile UE, and is to complement the idle mode UE measurements defined in 2nd bullet above that are intended for stationary UE. The RAT 2 cell may enter the energy saving mode if the number of UEs in the TA where such RAT 2 cell is located is lower than the one specified in operator’s policy.
When deactivating energy saving measures, it’s also necessary to identify whether the increased load in RAT 1 cell can potentially be transferred to RAT 2 cell. A check should be done, if the UEs of RAT 1 cell which are candidates for handover to RAT 2 cell are RAT 2 capable. If so, RAN 1 cell should wake up the energySaving RAT 2 cell as soon as possible.

Which information could be used for this load based trigger determination is FFS.

Which information is suitable for operator policies in this context is FFS
	End of 1st Modification




































































































































































