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Abstract of the contribution: This contribution discusses how to classify the solutions for UE Power Consumption Optimization, and identify the list of solutions to be included in the LS to RAN/GERAN WGs. 
1. Discussion

There is common understanding that it is urgently needed to send LS to RAN/GERAN to trigger their investigation and evaluation of UEPCOP solutions listed in TR23.887, since the R12 time frame is very tight while the work load is very heavy. There have also been concerns expressed that SA2 should first clean the said solutions to clearly identify the impacts to RAN before sending a list of solutions to RAN/GERAN for investigation. 

Considering the very limited time budget remaining in R12, it is very hard for SA2 to do detailed solution evaluation before sending LS to RAN/GERAN. On the other hand, a clearly identified list of solutions is helpful to RAN/GERAN to speed up their investigations and evaluations. 

A way forward can be to develop a list of solutions to be sent out to RAN/GERAN by classifying the solutions in a coarse granularity based on whether each of the solutions would impact RAN/GERAN aspects. For example, the criteria of solution classification can be based on which network entities/interfaces/protocols are impacted, whether RAN/GERAN WGs are involved, etc. Hence the solutions are classified as: (a) Solutions with obvious impacts on RAN aspects; (b) Solutions with no/limited impacts on RAN aspects. The list so produced to be sent to RAN/GERAN will be based on the class (a) solutions.

It is expected that RAN/GERAN WGs will investigate the solutions identified in Class (a), and provide feedback to SA2. Such investigations by RAN/GERAN WGs are expected to include the viability of the solutions (e.g., investigated by RAN2, RAN3 WGs); as well as the associated performance impacts (e.g., investigated by RAN1 WG). It is possible that RAN/GERAN WGs develop their own solutions also, and those solutions which have CN impacts should be liaised back to the SA2 for evaluation and documentation by SA2.
1.1 Solution impact analysis
The following table lists the existing UE power consumption optimization solutions in TR23.887, and provides basic analysis of the impacts:
	Key issue
	Solution and sub-clauses
	Idea of the solution
	Impacts on network entities and interfaces

	UE Power Consumption Optimizations
	Sub-clause 7.1.3.1, Paging cycles
	Extend the paging cycle, based on e.g. UE subscription, local policy, etc.;
	Impacted entity: UE, MME/SGSN, eNodeB/RNC;
Impacted interface or protocol: NAS, S1-MME/Iu;
TSGs involved: SA, CT, RAN;

	
	Sub-clause 7.1.3.2, Extending DRX using UE Assistance Information
	Use UE provided Power Preference Indication to adjust the extended DRX cycle.
	Impacted entity: UE, eNodeB, MME;
Impacted interface or protocol: Uu, S1;
TSGs involved: SA, RAN;

	
	Sub-clause 7.1.3.5, Transmission delay until better coverage conditions


	UE transmits at lower power levels via transmission delay until better coverage conditions. 


	Impacted entity: UE;
Impacted interface or protocol: None
TSGs involved: RAN;

	
	Sub-clause 7.1.3.6, Long DRX cycles in connected mode
	Keep UE in connected mode and apply long DRX cycle;

Adjust other timers e.g. RCC inactivity timer accordingly.
	Impacted entity: UE, eNodeB, MME;
Impacted interface or protocol: Uu, S1;
TSGs involved: SA, RAN;

NOTE: This solution is intended to be combined with other extended DRX solutions;

	
	Sub-clause 7.1.3.7, Factors for determining extended DRX
	List possible factors which influence determination of Extended DRX;
Possible interaction between RAN and CN for make extended DRX decision;
	Impacted entity: UE, eNodeB, MME;
Impacted interface or protocol: Uu, S1;
TSGs involved: SA, RAN;

	
	Sub-clause 7.1.3.3, UE Power Saving State Solution


Note: S2-130370 at SA2#95 proposes enhancements to this solution that removes impact to the eNodeB.
	Introduce DORMANT state to UE, while in network it is “special” IDLE state which does not respond downlink data.
	Impacted entity: UE, MME;
Impacted interface or protocol: NAS, Uu?;
WGs involved: SA;
.

	
	Sub-clause 7.1.3.4.3.1, Attach/detach using existing procedures
	Attach/Detach using existing procedure, and caches UE context for a period after detach;
	Impacted entity: MME;
Impacted interface or protocol: None;
TSGs involved: SA;

	
	Sub-clause 7.1.3.4.3.2, Network Assisted Power Saving
	Configure wake up timer and notify such timer to the attached UE;
	Impacted entity: UE, MME;
Impacted interface or protocol: NAS;
TGs involved: SA, CT;

	
	Sub-clause 7.1.3.4.3.3, Attach & Detach Solution
	Explicit/Implicit detach UE when not communicate;
	Impacted entity: UE, MME;
Impacted interface or protocol: NAS[FFS];
TSGs involved: SA, CT;
NOTE: There are some FFSs that need clarification which may introduce impacts on NAS.

	NOTE:

Solutions that impact RAN2/RAN3 are considered to have similar impacts to GERAN WGs also.


1.2 Solution classification

Based on this methodology of classification and the analysis in the table above, the solutions can be classified in the following two Classes:

A. Solutions that have obvious impact on RAN aspects:

· Extended DRX solution:

· Sub-clause 7.1.3.1, Paging cycles;

· Sub-clause 7.1.3.2, Extending DRX using UE Assistance Information;

· Sub-clause 7.1.3.6, Long DRX cycles in connected mode;

· Sub-clause 7.1.3.7, Factors for determining extended DRX;

· 
· Sub-clause 7.1.3.5, Transmission delay until better coverage conditions;

B. Solutions that have no/limited impact on RAN aspects:

· Sub-clause 7.1.3.3, UE Power Saving State Solution;
· Attach/Detach solution:

· Sub-clause 7.1.3.4.3.1, Attach/detach using existing procedures;
· Sub-clause 7.1.3.4.3.2, Network Assisted Power Saving;
· Sub-clause 7.1.3.4.3.3, Attach & Detach Solution

Proposal
It is proposed to:

1) Discuss the classification methodology above and approve it for inclusion in TR23.887;
2) Include the list of solutions that have obvious RAN impacts in the LS to RAN/GERAN. 
************************************************BEGIN OF CHANGES**************************************************

7.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
7.1.4.1
Solution Classification
Based on whether a solution impacts the RAN aspects, the solutions under key issue “7.1 Key Issue - UE Power Consumption Optimizations” are categorized as follows:

A. Solutions that have obvious impact on RAN aspects:

· Extended DRX solution:

· Sub-clause 7.1.3.1, Paging cycles;

· Sub-clause 7.1.3.2, Extending DRX using UE Assistance Information;

· Sub-clause 7.1.3.6, Long DRX cycles in connected mode;

· Sub-clause 7.1.3.7, Factors for determining extended DRX;

· Sub-clause 7.1.3.5, Transmission delay until better coverage conditions;
B. Solutions that have no/limited impact on RAN aspects:

· Sub-clause 7.1.3.3, UE Power Saving State Solution;
· Attach/Detach solution:

· Sub-clause 7.1.3.4.3.1, Attach/detach using existing procedures;
· Sub-clause 7.1.3.4.3.2, Network Assisted Power Saving;
· Sub-clause 7.1.3.4.3.3, Attach & Detach Solution

Class (A) solutions will need investigation by RAN/GERAN WGs and provide feedback to the SA2. 

Editors’ Note: Any other solutions developed by RAN/GERAN WGs that have CN impacts should be investigated and documented by the SA2. 
7.1.4.2
Evaluation Criteria
Editor's Note:
Use this section to list evaluation criteria.
7.1.4.3
Evaluation Conclusion

Editor's Note:
Use this section for evaluation conclusion.
**************************************************END OF CHANGES**************************************************
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