SA WG2 Meeting #109
S2-152129
25 - 29 May 2015, Fukuoka, Japan
(e-mail revision 2 of S2-152104)
Source:
Qualcomm Incorporated
Title:
Update and Evaluation of extended C-DRX issues 2 and 3
Document for:
Approval
Agenda Item:
6.15
Work Item / Release:
FS_eDRX/Rel-13
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1.
Introduction

There are currently two types solutions included in TR 23.770 for handling NAS retransmission timers (Issue 2) and MT SMS/location services (Issue 3).
Solution that relies on a new substate in the SGSN/MME NAS connected mode, and use S1 signalling to instruct RAN to wake up UE so that it leaves extended C-DRX state
· 6.2.2
Solution 2: New ECM Connected substate while the UE is in long extended C-DRX
· 6.3.1
Solution 1: MME temporarily declares UE unreachable if MT SMS received
Solutions that do not have new S1 interaction nor new substate of connected mode:

· 6.2.1
Solution 1: NAS retransmission timer adjustment by C-DRX
· 6.3.x
??
This contribution provides an evaluation/comparison between the two.
2.
Proposed changes to TR 23.770


First Change

6.2.2
Solution 2: New ECM Connected substate while the UE is in long extended C-DRX
6.2.2.1
Description

Currently NAS retransmission timers are normally between 8 and 10 seconds. For long values of extended C-DRX, with the current NAS procedures the NAS retransmissions timers would expire, potentially multiple times, even causing the network originated procedure to fail if the NAS retransmission timer expires 5 times (e.g. for long eC-DRX cycle values of 50 seconds or more).

This issue does not exist in idle mode, as the MME first pages the device, and once the UE is in ECM connected mode, the MME starts the NAS procedure.

This solution proposes to follow a similar behaviour as for idle mode case, i.e., when the eNB indicates to the MME that a UE is in long extended C-DRX, the MME enters a substate of ECM connected mode "Temporarily Unavailable". 

When a network initiates a NAS procedure, the MME behaves as shown in Figure 6.2.2.1-1.
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Figure 6.2.2.1-1: NW originated NAS procedure when UE is in long eC-DRX

0-2: The eNB indicates that extended C-DRX has been configured in the UE, using steps as in 6.1.2.1.

3.
If the extended C-DRX cycle is long, the MME enters state ECM Connected-Temporarily Unavailable substate.

4.
When the NW originates a control plane procedure, the MME does not start the corresponding NAS procedure, and does not start the NAS retransmission timer for that procedure.
NOTE:
This solution needs to be used together with a solution for GTP-C retransmission as covered in 6.4.
5.
The MME sends a new S1-AP message "Leave Extended C-DRX" to the eNB.

6. 
The eNB  requests the UE to  temporarily leave extended C-DRX mode.

NOTE: How the eNB requests this is dependent RAN WGs work. One possibility is that this is performed via MAC signalling. 

7. 
The eNB confirms that the UE has left extended C-DRX.

8. 
The MME enters normal ECM Connected state and starts the NAS procedure. 
The MME needs to enter ECM Connected "Temporarily Unavailable" substate after the procedure is completed. There are some alternatives to do that:

-
The MME enters ECM Connected "Temporarily Unavailable" immediately after the NAS procedure is completed.

-
The eNB provides in the "Leave Extended C-DRX ACK" message the time the UE will remain not in extended C-DRX after the procedure is completed. When the NAS procedure is completed, the MME starts a timer with the value given by the eNB, and when it expires the MME enters ECM Connected "Temporarily Unavailable".

The MME leaves ECM Connected-Temporarily Unavailable state.in case of  RAN/UE originated procedure that triggers an S1 message from RAN to core network, e.g. handover procedure, UE initiated NAS procedures, MO SMS.
With this approach, there is no need to modify the currently standardized NAS retransmission timers.

6.2.2.2
Impacts on existing nodes and functionality
In the eNB:

-
Support of S1-AP message from MME to eNB to request that UE leaves extended C-DRX and corresponding eNB behaviour.

In the MME:

-
Support of new NAS state ECM Connected-Temporarily Unavailable and triggers to enter/exit it as described above.
- 
Support of S1-AP message from MME to eNB to request that UE leaves extended C-DRX.

6.2.2.3
Solution Evaluation


This solution has the benefit that NAS retransmission timers are not changed when the UE is in normal ECM connected state. Paired with 6.3.1 provides the same solution for both handling of NAS procedures and MT SMS.
Drawback of the solution is some additional delay from the fact that the UE needs to first we awoken and then the NAS procedure starts.

It also requires new S1 signalling.

Second Change
6.3.1
Solution 1: MME temporarily declares UE unreachable if MT SMS received
6.3.1.1
Description

For MT SMS, if the MME knows the UE is in long extended C-DRX, i.e. by being in state ECM Connected – Temporarily unavailable as defined in section 6.2.2, the MME may decide to indicate towards the SMS Infrastructure that the UE is unreachable.

Subsequently the MME proceeds with sending an S1-AP message message "Leave Extended C-DRX Request" to the eNB.

When the eNB receives the message "Leave Extended C-DRX ACK", it follows the behaviour defined in 6.2.2, i.e. it requests the UE to temporarily leave the extended C-DRX mode. When the MME receives the confirmation from eNB, the MME moves to normal ECM Connected state and sends UE-Activity-Notification to HSS indicating that the UE is reachable.

The HSS will then indicate to SMS infrastructure that UE is reachable.
6.3.1.2
Impacts on existing nodes and functionality
In MME:

- Support declaring UE unreachable to SMS Infrastructure when UE is configured for long eC-DRX.

In eNB:

- Same impact as 6.2.2, no additional impact due to 6.3.1.1.

6.3.1.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
This solution solves the issue in the same way that is done for MT SMS of idle mode as far as the SMS infrastructure is concerned, and does not require the need of SMS layer to handle possible repeated SMS messages, or possible handling of unexpected CP ACKs in the network (MSC is case of SMS over SGs).
The solution requires new S1 signalling.

Third Change

7.2
Overall Evaluation for Connected Mode DRX

The following issue identified in this document in section 4.2 have been solved with one solution:

	Issue
	Solution
	Applies
	Comments

	Issue 1: 

How SGSN/MME authorizes the use of extended C-DRX and how the SGSN/MME is aware of GERAN/RAN enabling extended C-DRX, particularly for long DRX values
	6.1.1
Solution 1: Configuration of extended C-DRX via Core Network
	This solution is required if extended C-DRX cycle value is larger than 10.24s.
	Only solution considered in this document.


The following issues identified in this document in section 4.2 have two alternative solutions proposed:

	Issue
	Issue Applies
	Proposed Solutions
	Comments

	Issue 2:

Handling NAS retransmissions timers for DRX values longer than the currently specified values.
	A solution to this issue would be required if extended C-DRX cycle value increases the chances of NAS retransmissions and the probability of NAS procedure failure. 
For E-UTRAN/LTE, the issue would not apply for extended C-DRX cycle values up to 10.24 seconds.
	6.2.1
Solution 1: NAS retransmission timer adjustment by C-DRX
	benefits:

- No need for new S1 signalling

- No additional delay appearing in Solution 2.

drawbacks:

- Need to make all NAS retransmission timers, which are currently fixed and standard values, adjustable based on DRX value and per UE.

	
	
	6.2.2
Solution 2: New ECM Connected substate while the UE is in long extended C-DRX
	benefits:

- No need to change NAS retransmission timers
drawbacks:

- New S1 signalling needed

- Additional delay compared to Solution 1.

	Issue 3:

Handling of MT SMS and MT location services, e.g. avoiding retransmissions for long DRX cycles.
	A solution to this issue would be required if extended C-DRX cycle value is larger than the retransmission timer configured in the SMS infrastructure.
	6.3.1
Solution 1: MME temporarily declares UE unreachable if MT SMS received
	benefits:

- Avoids repeated MT SMS received in UE.

- Avoids unexpected arrival of CP ACK in the core network (particularly for SMS over SGs).

drawbacks:

- Requires new S1 signalling (same as solution 6.2.2 for Issue 2)

	
	
	6.3.2
Solution 2: MME/SGSN temporarily declares UE unreachable if MT SMS received with extended with no RAN impacts
	Benefits:

- No impact to S1 signalling

Notes:

- UE will receive repeated SMS message It is assumed UE can detect SMS message repetition.

- MSC will receive an unaccounted for CP ACK. It is assumed the MTC can handle such scenario.
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