SA WG2 Temporary Document

Page 1

SA WG2 Meeting S2#98
S2-133065
15 - 19 July 2013, Valencia, Spain
(revision of S2-132835/ 2672/1913)
Source:
Qualcomm Incorporated
Title:
NAS retransmission timers for long DRX cycle
Document for:
Approval
Agenda Item:
6.2.2
Work Item / Release:
MTCe-UEPCOP
Abstract of the contribution: It is proposed that NAS timers linearly increase with DRX value for DRX values larger than the currently standard value.
1
Discussion
As captured in TR 23.887, it is still FFS how very long DRX values affect upper layer retransmsision timers. In particular, NAS retransmission timers for Network initiated (E)MM and (E)SM procedures are normally defined as 10 seconds or in some cases less (minimum of 6 seconds).
Therefore if larger DRX values than that are used, the retransmission timers should take that into account.

It is proposed that the NAS retransmission timers for network initiated (E)MM procedures and (E)SM procedures are adjusted based on DRX value for values larger than the currently defined value in TS 24.008/24.301. 

The adjustment should be performed for each NAS retransmission timer value as:

- If DRX value is larger than default value, value, then the NAS retransmission timer value is adjusted to X times the DRX value.

NOTE: It is TBD what value of X should be used. This can be left for CT1 to decide.  
2
Proposed text into TR 23.887
First change

7.1.3.6
Solution: Long DRX cycles in connected mode

7.1.3.6.1
General

The solution described in this clause addresses the key issue “UE Power Consumption Optimizations.”

Allowing for longer DRX cycles in connected mode allows the terminal to switch off its radio transmitter and receiver for longer periods of time, and thus reduce its power consumption. This is especially useful for MTC use cases where the terminal has only infrequent data to send or receive and it is silent in between, e.g. for sensor types of devices. From AS point of view it is possible to define connected mode DRX periods as long as several minutes. The caused impacts on NAS layer, other services and user plane need separate consideration. Also 3GPP offered services like location interrogation or mobile terminated SMS likely experience protocol time-outs before any successful service operation. For many application and transport protocols a maximum of very few tens of seconds may be assumed as otherwise those protocols may start already with repetitions and error handling for any downlink initiated actions due to the high latency caused by a long DRX cycles. From application level perspective such long DRX cycle (longer than a few tens of seconds) are mainly suitable for applications with only mobile originated transactions or for applications that have been adapted to be delay tolerant. The handling of any NAS and other 3GPP services requires specific adjustments, which are FFS.

In particular, NAS retransmission timers for Network initiated (E)MM and (E)SM procedures are normally defined as 10 seconds or in some cases less (minimum of 6 seconds). Therefore if larger DRX values than that are used, the retransmission timers should take that into account. To solve this, NAS retransmission timers for network initiated (E)MM procedures and (E)SM procedures are adjusted based on DRX value for values larger than the currently defined value in TS 24.008/24.301. 

The adjustment should be performed for each NAS retransmission timer value as:

- If DRX value is larger than the default value, then the NAS retransmission timer value is adjusted to the DRX value.

NOTE: Which re-transmission value to use would be a stage 3 decision.
The eNB needs to indicate to MME the DRX value used.
For GTP-C messages initiated by the PGW, due to P-GW initiated procedures, e.g., Update Bearer Request, there may be timers at P-GW and S-GW waiting for the procedure to complete. For long DRX values, these timers need to be configured large enuogh to allow for the procedure towards the UE to complete. Threre are no standard timer values defined in TS 29.274, therefore this is implementation dependent.
Editor’s note: CT4 needs to discuss how this configuration can be achieved. For example, possible options are a) based on configuration, b) based on APN c) based on specific indication from MME that the UE is using long DRX. 
To be able to handle DL UP data, it is also recommended to make use of an adapted application which is able to handle high latency communication and to use IP/UDP instead of TCP. 

When the MME receives an SMS message from the SMS infrastructure,and it knows the UE is connected long DRX mode,  the MME could send a message to the  eNB requesting to modify the DRX cycle of the UE. The eNB immediately replies with an acknowledge message, and the expected delay to contact the UE. 

The MME may proceed as follows:

-
If the expected delay is less than a configurable threshold (e.g. 30 seconds), the MME forwards the SMS message.

-
If the expected delay is greater than the threshold, the MME discards the SMS message, and sends a negative acknowledgement to the SMS infrastructure. SMS infrastructure  informs the HSS about UE’s unavailability. When the DRX cycle is shortened in the UE, the eNB sends a message to MME indicating the UE is using short DRX cycle.  The MME then indicates to the HSS that the UE is reachable. 

Editor’s note: This approach needs to be studied by CT working groups (particularly CT1 nad CT4). 

Long DRX cycles in connected mode are enabled in UTRAN/E-UTRAN by providing new values and/or parameters for long DRX cycles in RRC/MAC in a backwards compatible way. That is, UEs not requiring low power consumption are not impacted.

This solution assumes the long DRX cycle value is selected locally in the UTRAN/E-UTRAN, but RAN would need to evaluate whether there is a need to standardise some additional means as outlined in solutions described in sub-clause 7.1.3.7.

When applying a longer DRX cycle value, the inactivity timer for releasing the RRC connection should be adjusted accordingly.
NOTE1:
The need for modifying mobility measurement procedures and core network mobility handling during long connected mode DRX cycles would depend on 3GPP RAN WGs analysis on the topic. 

NOTE2:
There can be also other RAN level mechanisms, which allow the UEs to switch off reception for a longer time, while they are in the connected mode, e.g., by extending the paging cycle length in UTRAN URA/CELL_PCH (or a in a similar new state in E-UTRAN). The impacts on the core network, presented in this sub-section, are applicable also to these alternatives. 
Editor’s Note:
How to achieve overload control when applying long DRX cycles in connected mode is FFS e.g. RAN barring mechanisms are only applied in idle mode.
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