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Discussion

TR 23.887 captures in subclause 5.1.1.3.7 a solution for signaling overhead reduction in the case of service request for small data, which was agreed in SA2#94 (New Orleans). However, the text only captures the call flows for LTE. There was a companion P-CR in S2-124519, which was not treated due to lack of time, that captures the call flows for UMTS.

Given that RRC messages for UMTS and LTE are different, although the RRC combining criteria is fundamentally the same for both UMTS and LTE, the actual message combining is different. Out of completion, it is important to capture the solution for both LTE and UMTS.

It is proposed in this P-CR to capture the call flows for UMTS. 
Proposed text in TR 23.887

5.1.1.3.7.1.1.1
Procedure flows for UMTS
In the case of service request procedure of UMTS, before transmitting an UL PDU, the MS needs to perform Random Access procedure, SRB and RRC connection setup, Iu and NAS connection Establishment and user plane establishment (DRB establishment and Iu establishment). This amounts to a possible 11 RRC messages before being able to transmit the UL PDU (6 UL RRC messages and 5 DL RRC messages) .

Following the RRC message combining principle as for LTE, it is proposed to: 

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

· merge 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 5.1.1.3.7.1.1.1-1 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.

Since the Security Command message is sent in step 7 together with the DRB configuration, there may be a need to perform partial encryption of security senstive IEs. One possible way to do this is as follows:

· During UE registration procedures (RAU, attach), the UE request for fast Service Request.

· The SGSN provides the UE with security information (e.g., algorithm, security key, etc) to decipher the encrypted IEs in RRCConnectionSetup during fast Service Request.

· During fast Service Request procedure, the SGSN provides the security information for partial encryption to the RNC in the Initial Context Setup Request (Step 3 of Figure 5.1.1.3.y.1.1-1).

· The RNC applies the partial encrypion to the required IEs in RRCConnectionSetup, using the security information received from the SGSN.

5.1.1.3.7.2
Impacts on existing nodes and functionality

Impacts to UE:

-
Support of early Service Request procedure with a new RRCConnectionRequestion  message

-
Support of RRC combining in RRCConnectionSetup and RRCConnectionSetupComplete

-
Support of fallback to the legacy RRC connection setup procedure
Impacts to eNodeB:

-
Support of new RRC messages

-
Support of NAS triggered RRC connection setup procedure

-
Support of fallback to the leagcy RRC connection setup procedure
Impacts toMME/S-GW/P-GW

-
Depending on solution, there may be impact in MME to aid in partial encryption of RRCConnectionSetup.
Similar impacts can be found to MS, RNC, SGSN and GGSN in case of UMTS.
5.1.1.3.7.3
Solution evaluation

5.1.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
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