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1.
Introduction and Categorization Proposal

Scenario A (as captured in Subclause 4.1 of TR 23.709) main objective is to avoid the scenario where MT data is lost due to the S-GW discarding a downlink packet due to timer expiring in the S-GW.  In the context of FS_HLCom, this may be produced by the UE being temporarily unreachable, e.g. due to employing power saving techniques like PSM or extended DRX.

There are two main categories of solutions that can be employed to solve this issue:

· Category 1: CN stores MT data until UE is reachable

· In this category, the AS may send MT data when the UE is temporarily unreachable, but the CN will take care of storing the data, and delivering the data to UE when it becomes reachable again. 
· The solution proposals that fall into this category are:
· Solution 2: DL data buffering in SGW/Gn-SGSN
· Solution 5: DL data buffering in SGW with SCS/AS Assistance
· Solution 6: PPD based data storage and delivery of high latency data
· Category 2: Application Server sends MT data when the UE is reachable 

· In this category, the AS is made aware of when the UE is reachable. It is the responsibility of the AS to transmit the MT data when the UE is reachable. 
· It is assumed (if not used in conjunction with a Category 1 solution) that if the AS does send the MT data when the UE is temporarily unreachable, then the MT data will be lost. In general by itself, this category of solution depends on the AS to transmit at the right time. 
· The solution proposals that fall into this category are:
· Solution 1: Enabler for coordination of SCS/AS initiated downlink transmission
· Solution 3: Reusing MONTE solution
· Solution 4:  Availability Notification after DDN Failure
· Solution 8: Enhanced Power Saving Mode (ePSM)
	Proposal 1: Adopt the categorization proposed above for evaluation purposes. During evaluation/conclusion it should be decided:

1. Whether both categories of solutions are needed.

2. If a category is agreed to be needed, which solution(s) to adopt for normative work from that category.


2.
General evaluation of Categories
2.1
General evaluation of Category 1
The following characteristics are shared by all Category 1 solutions:
1. They do not depend on the AS sending the MT data at the right time. Since CN has storing capability, even if the AS sends MT data when the UE is temporarily unreachable, the MT data can be delivered to the device when the UE becomes reachable.

2. They are compatible with existing power saving solutions, including Rel-12 PSM and extended DRX (RAN WID approved for Rel-13 timeframe, SA2 SID ongoing in Rel-13). In that sense, they satisfy the goals of Scenario A for all existing MTC features (e.g. PSM) and likely features adopted in Rel-13 (e.g. extended DRX).
3. For extended DRX, given that expected extended DRX cycles are not too long (e.g. no more than 10 minutes), there may be no need to have any coordination with AS.
4. For PSM, given that the time the UE may be unreachable can be really long (e.g. order of hours), it may be useful for the AS to have an idea of when to send the MT data, so that the CN does not need to store it for too long. Therefore, for PSM, a Category 1 solution may be more efficient (in terms of required storing capacity) if used in conjunction with a Category 2 solution. 

	Observation 1: Category 1 solutions satisfy the requirements of Scenario A for all existing and adopted power saving solutions by Rel-13 timeframe (PSM, eDRX) without any requirements in the AS implementation. i.e., they are self-sufficient solutions.

Observation 2: For PSM, Category 1 solutions may be benefitted - in terms of storing capacity in the CN - if used in conjunction with a Category 2 solution.


2.2
General evaluation of Category 2
The following characteristics are shared by all Category 2 solutions:

1. They depend on the AS sending the MT data at the right time (if not used in conjunction with Category 1 solution), i.e., they are not a self-sufficient CN feature.

2. Application servers which do not support the required behaviour (which is out of 3GPP CN hands) could cause a large amount of dropped MT packets. 

3. Therefore, Category 2 solutions do not self-sufficiently meet the goals of Scenario A.
4. Moreover, even with right AS implementations, the Category 2 solutions are not compatible with extended DRX, since extended DRX devices are reachable for a very short time before going back to temporarily unreachable, they sporadically read the paging channel. An AS is likely not able to be that well synchronized and take into account the delay in CN, to send the MT data at the right time just when the device is about to read the paging. Moreover, for mobile devices, different eNBs may page at different times. Therefore, Category 2 solutions do not satisfy the ScenarioA goals for extended DRX. 

5. Category 2 solutions, assuming right AS behaviour, do satisfy the goals of scenario A.
	Observation 3: Category 2 solutions depend on the right AS behaviour (i.e. sending MT data at the right time), which adds requirements to Application developers.

Observation 4: Category 2 solutions are compatible and useful for PSM.
Observation 5: Category 2 solutions alone (without Category 1 solution) may not work properly for extended DRX.


3.
Proposed Conclusions and text to TR 23.709
Proposal 2: Given the evaluation described in Section 2 of this contribution, it is proposed to conclude as follows:

	Proposed Conclusion 1: A Category 1 solution shall be adopted for normative work.

Proposed Conclusion 2: A Category 2 solution may be adopted, particularly for PSM.

Proposed Conclusion 3: Solutions should be compared within each Category in order to decide which solution(s) should be adopted for normative work.


Proposed text to TR 23.709:

First Change

6
Evaluation
Editor's note:
Evaluation of potential solutions in section 5 and comparisons when needed.
6.1
Evaluation for Scenario A

There are two categories of solutions for Scenario A:

-
Category 1: CN stores MT data until UE is reachable

-
In this category, the AS may send MT data when the UE is temporarily unreachable, but the CN will take care of storing the data, and delivering the data to UE when it becomes reachable again. 

-
The solution proposals that fall into this category are:

-
Solution 2: DL data buffering in SGW/Gn-SGSN

-
Solution 5: DL data buffering in SGW with SCS/AS Assistance

-
Solution 6: PPD based data storage and delivery of high latency data

-
Category 2: Application Server sends MT data when the UE is reachable 

-
In this category, the AS is made aware of when the UE is reachable. It is the responsibility of the AS to transmit the MT data when the UE is reachable. 

-
The solution proposals that fall into this category are:

-
Solution 1: Enabler for coordination of SCS/AS initiated downlink transmission

-
Solution 3: Reusing MONTE solution

-
Solution 4:  Availability Notification after DDN Failure

-
Solution 8: Enhanced Power Saving Mode (ePSM)
The following statements apply for evaluation:

-
A Category 1 solution shall be adopted for normative work.

-
A Category 2 solution may be adopted, particularly for PSM.

-
Solutions should be compared within each Category in order to decide which solution(s) should be adopted for normative work.
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