SA WG2 Temporary Document

Page 1

SA WG2 Meeting #92
S2-123113
Barcelona, Spain - 09 - 13 July 2012
(revision of S2-122828+S2-122899+S2-122730)
Source:
CATT, Huawei, Hisilicon, Panasonic
Title:
Transfer Solution from TR23.888 section 6.52.2.7 into TR23.887 with some modifications
Document for:
Approval 
Agenda Item:
8.2.1
Work Item / Release:
MTCe/Rel-12
Abstract of the contribution: This contribution transfers the solution defined in TR23.888 section 6.52.2.7 into new the TR23.887 with some modifications.
1 Discussion

One solution defined in the Section 6.52.2.7 can be used for those scenarios: a) T5 based device trigger or trigger contained in MT-SMS would not trigger the UE initiate communication with the network via user plane; b) the MTC-IWF only need send small amount data to the UE and the UE would not response via user plane; c) the response to the trigger can be carried in MO SMS or newly defined general NAS container. For above scenarios, user plane establishment is not need since the trigger message or small data transfer can be achieved via signalling messages.  

This paper transfers above solution in to TR23.887 with following modifications:

· More generalized way to reflect the key idea: no user plane establishment. In this way, the solution can be applied to both general NAS container based or SMS based solution for device trigger or small data transmission.
· Detailed procedures are given, mainly base on procedure parts of the solutions described in the TR23.888 Section 6.52.2.6. This can avoid referring to another section, and keep this solution in a single section.
· For MO case, how to send small data is added
· For MT case, this paper proposed to use the further alternative defined in Section 6.52.2.7, that is the UE use the TAU request without active flag to response the Paging message with “SMS” flag. 
During the drafting session, it was decided to merge S2-122899 (from Huawei) and S2-122730(from Panasonic). According to offline discussion, following changes are made compare to previous version.
· Revised by using “Proposed new text with change marks” way to show what is changed during the solution transfer;
· Solutions are structured in sub-sections, to handle different aspects, such as C-plane signalling connection, RRC security options, impacts and evaluations as well.
· For the detail procedure, more general wording were used.
2 Proposal
It is proposed to add the following new text into TR23.887.

Proposed new TR text:
5.2.1.3.x
Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN

5.2.2.3.x.1  Problem Solved 

See clause 5.1.1 "Key Issue – Efficient Small Data Transmission" and clause 5.2.2 "Key Issue – Support for T5 device triggering".
5.2.2.3.x.2  General

The optimisations described hereafter, which are using SMS and small data unit as an example, can be used for any small data transfer or any other signalling transaction that requires only the control plane for NAS PDU transfers and that does not require the establishment of the U-plane RABs.

Depending on the triggered MTC application, the UE may either not require the establishment of U-plane bearers, or not the immediate establishment of U-plane bearer. 

For uplink case, if the UE just needs to send MO SMS or some small amount data, the UE can send MO SMS (as response to trigger or carries small data) to the MME, and the MME forward the MO SMS. Or the UE may carry small data via a new NAS message to the MME. Then the MME forward the small data or SMS to the designated network entity. 

In LTE, the current SMS over NAS procedures require the use of the Service Request procedure. This entails the download of the RRC security context to the eNB and the establishment of the U-plane radio bearers. If all that is intended is the transfer of one SMS or SMS-like small data packet, these procedures lead to a substantial increase in radio resource utilisation. For transmission of SMS or small data, the establishment of U-plane bearers is not necessarily needed.

The MME has encryption functionality for the NAS signalling and thus the transfer of the RRC security context to the eNB does not seem strictly necessary. Note that when performing a TAU procedure starting from Idle mode, the RRC security context and radio bearers are not established.
The following bullets describe more optimised message transfer sequences with SMS over NAS and small data as an example. The optimised transfer sequences, when used for SMS, are most suited for (and are described here for) the case when the CP layer has been removed, but, they can still function if the CP layer is retained. However, the generic approach (without the specifics of the SMS CP layer) works for any small data or SMS or signalling transfer using the control plane only.
MO SMS over NAS or MO small data LTE procedure:

a)  The mobile performs a combined Attach/TAU, typically, for “SMS-only” and returns to RRC-idle.

Only for the SMS CP layer optimization, during the Attach and TAU procedures, the UE and MME exchange information on their (and in the case of a real, separate, MSC, the MSC’s) ability to support optimised SMS procedures. The UE and MME also exchange information on their ability to support Optimised handling of C-plane connection. 

b)  The UE’s NAS requests the UE’s AS to establish an RRC connection “for a Tracking Area Update” (sending the S-TMSI in the RRC Connection Request). However, the new NAS PDU is a new form of initial layer 3 message that includes the SMS RP-DATA or small data unit in an encrypted IE. This NAS PDU is sent in the NAS container in the RRC Connection Setup Complete message. The unencrypted part of this new initial layer 3 message in the NAS PDU carries the “KSI and sequence number” IE and the MME uses this, and the S-TMSI, to identify the security context to decrypt the RP-DATA. The new NAS PDU implies that only the control plane, but no user plane RABs are to be established.
NOTE 1: 
During the Attach procedure, the RRC Connection Setup Complete message typically carries a NAS PDU of around 80 bytes (for an SRVCC mobile), so, the radio’s Layer 1 and 2 mechanisms are probably not harmed by an RP-DATA payload of upto 160 bytes. 

The size of this NAS PDU means that it is worth setting the RRC establishment cause to “mo-Signalling’ rather than “mo-Data”.

NOTE 2: 
The “mo-Signalling” cause value, potentially coupled with the receipt of the S-TMSI in the RRC Connection Request, can be used by the eNB to detect that a short lived signalling procedure is in progress. Hence it is unlikely that the MME will download the security context to the eNB. Without the security context, handover cannot be performed. Thus radio resources can be saved if the eNB does not configure the UE to perform measurement reporting.  

If the UE’s application knows that it needs to send multiple or concatenated SMSs or multiple small data units, then the UE sets a (new) flag in the new NAS PDU to inform the MME of this fact. The UE’s application could also indicate the number of SMSs or small data units that need to be sent.The main purpose is for the MME to know when the signalling RAB can be released. Possibly it can be also timer controlled, e.g. when some protocol for acknowledging data transfers gets defined.
c) The eNB forwards the encrypted RP-DATA or small data unit to the MME in the S1AP Initial UE message.
d)  The MME decrypts the RP-DATA or the small data units. And for an SMS, the MME (or SGs SMS IWF) adds the UE’s identity information (e.g. MSISDN received from the HSS in step a) and forwards the Short Message to the SMSC. For small data units other than SMS, the originator ID is likely provided as part of the small data units. The MME forwards the small data units to the network entity defined for the small data.
e) The SMSC stores the SM and returns an RP-ACK to the MME. small data units are processed by the network entity defined for small data units and any potentially required acknowledgements are returned.
f) The MME forwards the RP-ACK / acknowledgement in an encrypted NAS PDU to the eNB in an S1 Downlink NAS Transport message.

An additional, optional, IE is added to the S1 Downlink NAS Transport message that allows the MME to request the eNB to release the RRC connection. (The MME does not use this indication if the UE indicated that multiple SMSs needed to be transferred in step b.)

NOTE 3:
this situation is similar to the completion of a (periodic) TAU. i.e. the MME has not sent the Initial UE Context message to the eNB and so the eNB cannot perform any commands on the UE that require RRC level security (in particular section 5.3.1.1 of TS 36.331 specifies that Handover cannot be performed in this state).

g) The eNB sends the RP-ACK to the UE and releases the RRC Connection. The small size of the RP-ACK means that it is possible for the eNB to include it as a NAS PDU within the RRC Connection Release message itself.

Facets of the above procedure:

·    This MO SMS transfer only uses 4 RRC messages (plus the Hybrid ARQ frames and the 2 messages that precede the RRC Connection Request.)

·    The CP Layer messages are not used.

MT SMS over NAS or MT small data LTE procedure
This uses similar concepts to MO SMS, but it requires 2 more RRC messages.

a)   For the SMS, the MME and UE have negotiated (at Attach/TAU) that the CP layer need not be used.

b)   Paging leads to the establishment of the RRC Connection. The addition of a “SMS flag” or “small data flag” to the radio interface (and S1 interface) paging messages allows the UE to change the RRC establishment cause from “mt-access” to “mo-signalling” (or to a new cause value of “mt-signalling”). In turn, this RRC establishment cause allows the eNB to optimise its resource allocation and to not configure the UE for measurement reporting). 

The initial NAS message (e.g. Service Request or a new NAS Request) sent as the paging response by the UE carries the “KSI and sequence number” IE. The MME uses this, and the S-TMSI, to encrypt the RP-DATA / small data sent in step c below. The initial NAS message indicates that it is for signalling connection only.
c)  The MME then sends the RP-DATA/ small data in an encrypted IE in a new NAS PDU in an S1 Downlink NAS Transport message and the eNB sends the NAS PDU onto the UE.
The UE sends the RP-ACK/potential small data acknowledgement in an encrypted IE in a NAS PDU in an UL Information Transfer message and the eNB forwards the NAS PDU to the MME.
d) After reception of acknowledgements for all downlink transfers, the MME 
e) request the eNB to release the RRC connection.

f) The eNB releases the RRC Connection.



5.2.2.3.X.3  Further Optimization: C-plane connection termination aspects

The main difference to the procedures above results from the UE behaviour after receiving the small data or SMS (e.g. including a Device Trigger message. Namely, the eNB/MME may not immediately initiate the NAS/RRC connection release after the delivery of the small data or SMS . During the Device Trigger, SMS or small data processing in the UE, the UE determines if uplink data shall be immediately sent. Further, the uplink data may result in either 1) establishment/activation of EPS bearers for IP/based MO communication or 2) the transmission of MO SMS or small data. If the UE needs to transmit an MO SMS or small data, the UE reuses the existing NAS MM connection to the MME. If the UE needs to set up the U-plane bearers, the UE sends a corresponding EPS Bearer Activation message to the MME.

If the UE determines that the uplink data will be transmitted later (i.e. MO communication will be established later), the UE indicates to the MME that the NAS signalling connection is not anymore needed. The latter helps the network to shorten the radio resource occupation.
Alternatively the network (eNB/MME) decides when to initiate the NAS/RRC connection release after the delivery of the Device Trigger (e.g. MT SMS) or Small Data to the UE.

Editor’s Note: The mechanisms to determine the optimal duration of the C-plane only connection for transmission of Device Triggering and Downlink Small Data over NAS signalling are FFS. 

5.2.2.3.X.4  Further Optimization: RRC security aspects

Usually the MME decides whether to send Access Stratum (AS) security context to the eNB when UE transfers from IDLE to CONENCTED state.

Some reasons for the establishment of the AS-security for C-plane connection are:

1)
The support of mobility. When security is not configured for the RRC connection, the UE is not configured for mobility measurements; and 

2)
The ability of the UE to reliably activate the U-plane bearers if needed. It may be required to have RRC security established when exchanging EPS Session Management signalling between MME and UE. 

Editor’s Note: It is FFS to evaluate the benefits and drawbacks of the RRC security establishment for C-plane connection only.
,The MME may establish the Access Stratum (AS) security for the Signalling Radio Bearers. For this reason, the MME establishes only the UE AS-security context at the eNB for the RRC connection (i.e. the MME doesn’t include the E-RAB context in the S1-AP Initial Context Setup request message to the eNB). The main reasons for the establishment of the AS-security are 1) the support of mobility and 2) the ability of the UE to reliably activate the U-plane bearers if needed. 



5.2.2.3.X.5  Impacts on existing nodes and functionality

One or more of the following E-UTRAN/SAE interfaces/protocols are impacted by the above described solution:
-
S1-AP protocol;

-
RRC;

-
EMM NAS.
5.2.2.3.X.6  Solution evaluation

Benefits:
-
No establishment of U-plane bearers (i.e. no DRBs) and no resource reservation over the radio interface;

-
Reduced signalling procedures in the core network (no S1-U establishment) and radio interface.

Drawbacks:

-
Modifications to the existing interfaces and nodes are needed. 
3GPP

SA WG2 TD


