SA WG2 Temporary Document

Page 1

SA WG2 Meeting #108
S2-150830
13 - 17 April 2015, San Jose Del Cabo, Mexico
(revision of S2-15xxxx)
Source:
Huawei, HiSilicon, China Unicom, Intel
Title:
Discussion on Shortening SRVCC HO voice interruption 
Document for:
Discussion/ Approval
Agenda Item:
5.4
Work Item / Release:
TEI 12/ SRVCC
Abstract of the contribution: This discussion paper is to point out an issue that the voice interruption is too long during SRVCC HO procedure, and to analysis the reasons for this problem. Finally, this paper gives some possible solutions to deal with this issue.
1
Introduction

Voice interruption for SRVCC is important for VoLTE user experience. During the lab test and field test of SRVCC, it has been observed that the voice interruption during SRVCC Handover is too high for certain reasons (sometimes more than 800ms). 
This result will not be acceptable for operators and users, and it also violates the requirement in specification 3GPP 25.913, stating that: The interruption time during a handover of real-time services between E-UTRAN and UTRAN is less than 300 msec
2
Discussion
Issue analysis
Based on 3GPP TS 23.216, the CN can start sending the voice packets to the BSC/RNC, only after Relocation Complete/ Handover Complete is received from the BSC/RNC:
…

16.
Handover Detection at the target RNS/BSS occurs. The UE sends a Handover Complete message via the target RNS/BSS to the target MSC. If the target MSC is not the MSC Server, then the Target MSC sends an SES (Handover Complete) message to the MSC Server. At this stage, the UE re-establishes the connection with the network and can send/receive voice data.
17.
The CS relocation/handover is complete. The following steps are performed:

a)
Target RNS/BSS sends Relocation Complete/Handover Complete message to the target MSC.

b)
Target MSC sends an SES (Handover Complete) message to the MSC Server. The speech circuit is through connected in the MSC Server/MGW according to TS 23.009 [18].
c)
Completion of the establishment procedure with ISUP Answer message to the MSC Server according to TS 23.009 [18].

…
As shown in Figure 1 for LTE->UMTS SRVCC, based on the test results, the RNC first finishes the Capability Enquiry and Security Command procedures (which take about 700 ms) and then sends the Relocation Complete/ Handover Complete message to the target MSC. For this reason, the voice packets from CN are delayed, causing at least 700ms voice interruption, which is too long compared to 300ms. 
LTE->GSM SRVCC has the similar problem.
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Possible Solutions
Base on the analysis above, there are two possible solutions to solve this issue.
Solution 1:

After receiving Handover to UTRAN Complete message from the UE, the BSC/RNC sends Relocation Complete/ Handover Complete message immediately, before the UE Capability Exchange and the Security Command Procedures. In this way, the CN could start sending the voice packets to the BSC/RNC and process the UL ones earlier, saving about 700-800 ms.
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Evaluation:

As a general rule, upon receiving the Relocation Complete/ Handover Complete message from the BSC/RNC, the MSC will immediately send a NAS message (TMSI reallocation) to the UE. According to the solution 1, because the BSC/ RNC hasn’t finished the Security Command procedures (include integrity protection), this NAS message (TMSI reallocation) doesn’t apply for integrity protection and will be discarded by the UE, which will lead SRVCC procedure to fail. So solution 1 is infeasible.
Solution 2:
In 3GPP TS 25.931, there is a scenario that Hard Handover with switching in the CN. It specifies when the UE performs intra-RAT handover in UTRAN, if the target RNC detects the UE, it shall send a HO Detect message to the target CN nodes. At this stage, the DL&UL user plane are set up successfully.

…
14.
Target Node B achieves uplink sync on the Uu and notifies target RNC with NBAP message Radio Link Restore Indication.

15./16.When target RNC has detected the UE, Relocation Detect message is sent to the CN nodes, Target RNC switches also the connection towards the new Iu, when UE is detected. After the switch UL traffic from node-B's is routed via the newly established MDC to the new MAC/RLC entities and finally to the correct Iu transport bearer. DL data arriving from the new Iu link is routed to newly established RLC entities, to the MAC and to the MD-splitter and Nodes B
…
Similar as the scenario above, the operation can be expended to the E-UTRAN to UTRAN SRVCC HO procedure. Once the target BSC/RNC has detected the UE, it means that the radio bearer for voice service has been set up. Relocation Detect message should be sent to the MSC by the BSC/RNC. At this time, the UE re-establishes the connection with the network and can sends/receives voice data.
This solution just needs to clarify clearly in 3GPP 23.216 that CS user plane can be resumed by the BSC/RNC sending Handover Detection message to the MSC, when the UE is synchronized with NodeB (i.e. when the BSC/RNC detects the UE). 
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…
16.
Handover Detection at the target RNS/BSS occurs, the RNS/BSS sends Handover Detection message to the target MSC. At this stage, the UE and the network re-establish the connection and can send/receive voice data. The UE sends a Handover Complete message via the target RNS/BSS to the target MSC. If the target MSC is not the MSC Server, then the Target MSC sends an SES (Handover Complete) message to the MSC Server. 
17.
The CS relocation/handover is complete. The following steps are performed:

a)
Target RNS/BSS sends Relocation Complete/Handover Complete message to the target MSC.

b)
Target MSC sends an SES (Handover Complete) message to the MSC Server. The speech circuit is through connected in the MSC Server/MGW according to TS 23.009 [18].
c)
Completion of the establishment procedure with ISUP Answer message to the MSC Server according to TS 23.009 [18].
…
Evaluation:

The UE and the network need not to wait for restarting speech packets after Relocation Complete message being received by the MSC, which is delayed by the UE Capability Exchange and the Security Command procedures, it speeds up the restoration of CS user plane and shortens the voice interruption during SRVCC HO procedure.
3
Proposal
The issue that long time voice interruption during SRVCC HO procedure needs to be solved, two possible solutions have been given, but only the solution 2 is feasible. It proposes to change 3GPP TS 23.216 and clarify that CS user plane can be resumed by the target RNC sending Handover Detection message to the MSC, when the UE is synchronized with NodeB (i.e. when the RNC detects the UE).
3GPP
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