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Abstract of the contribution: This contribution proposes to use RRC message combining to reduce the signalling overhead of small data transmission over user plane.
1.
Introduction

Optimizing the performance of small data transmission is a critical requirement for  MTC devices, especially if involving a very large number of devices (as expected in future MTC deployments). A number of proposals have been discussed to transmit small amounts of MTC data in a resource efficient manner, and they can be broadly classified into two categories:

· Control Plane Solution: data over SRB (signalling radio bearer), e.g. data over SMS/NAS

· User Plane Solution: data over DRB (data radio bearer)

The control plane solutions aim at transferring data as NAS signalling without establishment of data radio bearers (DRBs). These solutions can eliminate signalling overhead for establishing DRBs and associated AS security. 

However, the NAS signalling messages were not originally designed for exchanging user plane data. As a result, the solutions mandate the MME/SGSN to evolve to have increasing degree of user plane data handling capability. Furthermore, the NAS signalling messages use high priority signalling radio bearers (SRBs) which may adversely impact the network performance for non-MTC data which is often handled with lower priority than SRBs. In addition, this may negatively impact the performance of other high-priority SRBs that bear important RRC and control plane signalling messages.

This contribution attempts to address these concerns by proposing enhancements for enabling low overhead small data transmissions over a DRB. 
Particularly for infrequent small data transmission, the UE is likely to be in idle mode when UL data is pending or MT data arrives. To transmit/receive data, UE should perform a service request procedure to transfer to connected mode, which leads to a major signalling overhead for small data transmissions. 
2.
Service Request signalling reduction for UMTS

When UE is in idle mode, before transmitting a UL PDU, following tasks are performed:

a. Random Access procedure

b. SRB and RRC Connection setup

c. Iu and NAS connection establishment

d. Security Context Establishment

e. User Plane Establishment

· DRB Establishment

· Iu establishment

This leads to more than 20 messages transmitted before real data transmission. 
As described in detail below, it is possible to reduce such amount of signaling by combining required RRC signaling into few downlink and uplink RRC messages.
3.
Proposal

It is proposed to agree the following addition to 3GPP TR 23.887.

5.1.1.3.x
Solution: service request signalling reduction by RRC message combining for UMTS

5.1.1.3.x.1
General

5.1.1.3.x.1.1
Introduction

For infrequent small data transmission, service request procedure is the major signalling overhead for small data transmission over user plane, i.e. over DRB (Data Radio Bearer). Figure 5.1.1.3.x-1 shows the service request procedure of UMTS. Before transmitting UL PDU, following tasks are performed:

a. Random Access procedure: step 1

b. SRB and RRC Connection setup: step 2-4

c. Iu and NAS connection establishment: step 5-9

d. Security Context Establishment: step 7-11

e. User Plane Establishment

· DRB Establishment: step 13-14

· Iu establishment: step 12,15, 16, 17
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Figure 5.1.1.3.x-1 Existing Service Request Procedure for UMTS

5.1.1.3.x.1.1 Optimized procedure

To transmit UL PDU in step 22, 6 UL RRC messages are transmitted and 5 DL RRC messages are transmitted. A straightforward solution of signaling reduction is: 

· merging all the DL messages into one: RRC Connection Setup

· merging UL messages into 1 or 2: RRC Connection Request and RRC Connection Setup Complete

Below figure shows the merged message flow of service request procedure. Red texts show the new IEs and/or parameters added to the existing messages.

Note that AKA messages are not shown, for simplicity.
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Figure 5.1.1.3.x-2 Optimized small data transmission procedure by combining RRC connection and service request procedures

1. UE initiates random access procedure to get resource for UL transmission. For HSPA+ capable UE, RNC assigns resource of common E-DCH to UE.

2. UE includes NAS Service Request message into RRC Connection Request. IDNNS is also included in this message for RNC to select SGSN. The NSAPI of the MTC bearer is included in the service request message. 

3. RNC sends initial UE message to SGSN including the NAS service request message.

4. SGSN sends Common ID to RNC

5. SGSN sends Security Mode Command to RNC

6. SGSN sends RAB Assignment Request to RNC to establish DRB of the MTC bearer

7. RNC sends RRC Connection Setup message to UE with SRB parameters, DRB parameters, security mode command and measurement control information. 

8. UE responds security mode command, DRB establishment and measurement control in RRC Connection Setup Complete message.

9. RNC sends Security Mode Complete to SGSN per the result of SMC in step 8. 

Note: To avoid changing SGSN, RNC can reply SGSN RANAP Security mode command soon after step 5 and before step 6. In case AS security mode command fails later on, RNC can follow an exception handling procedure (e.g. release Iu connection) to handle this.

10. RNC replies  to SGSN with RAB Assignment Response per the DRB setup result received in step 8.

11. SGSN updates GGSN/SGW of the user plane path

12. SGW/GGSN replies with update PDP Context Response

13. Service Request procedure is completed. UE sends UL user data.
This procedure is for MO small data transmission. 

The MT small data transmission procedure is similar. When UE receives paging for DL data transmission, UE initiates almost the same procedure as MO.
5.1.1.3.x.2
Impacts on existing nodes and functionality

· UE

· new Service Request procedure;

· RNC

· new Service Request procedure;

· SGSN

· may or may not need to be changed, depending on the solution for UE security mode command handling;

5.1.1.3.x.3
Solution evaluation

5.1.1.3.x.3.1 Benefits 

· greatly reduce the signalling over the air interface due to service request procedure;

· may not impact SGSN;

· No impact to other core network entities, hence existing IP transmission functionalities, e.g. charging, PCC, TDF are reused directly;

· supports IP-based small data transmission (i.e. UE still allocated an IP address); 

· small data packets do not cross Control Plane entities; 

· small data volume upper limit only constrained by radio design;
· can be a general signalling optimization for both MTC and non-MTC
3GPP

SA WG2 TD


_1410612796.vsd

_1410612892.vsd

