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Abstract of the contribution: This document discusses how to reserve bearer for VoIP for rSRVCC.
Discussion
When rSRVCC is performed, network shall prepare VoIP bearer resources for UE to reduce the voice interruption. As a result, when UE has been handed over to E-UTRAN/UTRAN (HSPA), it can use the bearer to deliver or receive the voice media data immediately.
Solution A: Early allocation approach with serving PS node impact
UE pre-establish VoIP bearer for the CS session in source network, handover it to the E-UTRAN when rSRVCC occur.
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RRC HO from UTRAN Cmd*: The RRC message is extended to include selected UE codec and replaced RAB information, and is encapsulated in Iu Relocation Command message as L3 information IE.

It is not clear whether the serving MSC Server, or anchor MSC Server, or target MSC Server need to be impact, and whether the preserved voice bearer is GBR or non-GBR bearer.

Pros:
· No functional impact on eNB and S-GW.

· Does not create extra delay for handover preparation.

Cons:
· PDP context / PDN connection for GBR voice and radio bearer for GBR voice need to be allowed in PCC, GGSN, SGSN, and RNC.

· If DTM is not supported, the VoIP bearer will be suspended. Additional actions are required to handover a suspended bearer, increase the bandwidth, and activate the VoIP bearer in E-UTRAN. This will impact serving SGSN and old MME.
· If DTM is not supported, source SGSN may not be the border SGSN, so, functional impact on serving SGSN and old MME (If UE performs SRVCC without DTM, and then performs rSRVCC) is needed to support reverse Sv interface.

Solution B: Right-time allocation approach with serving PS node impact
When MSC Server performing IMS Access Transfer procedure, the ATCF instruct the PCC (may via P-CSCF) to reserve a VoIP bearer in source network for the CS session and then handover it to the E-UTRAN.
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0. codec and connection negotiation during IMS Registration procedure

 


RRC HO from UTRAN Cmd*: The RRC message is extended to include selected UE codec and replaced RAB information, and is encapsulated in Iu Relocation Command message as L3 information IE.

It is not clear whether the serving MSC Server, or anchor MSC Server, or target MSC Server need to be impact.

Pros:
· No functional impact on eNB and S-GW.

Cons:
· PCC is needed.

· PDP context / PDN connection for GBR voice needs to be allowed in PCC, GGSN and SGSN.

· If DTM is not supported, source SGSN may not be the border SGSN, so, functional impact on serving SGSN and old MME (If UE performs SRVCC without DTM, and then performs rSRVCC) is needed to a) support reverse Sv interface, b) not forward the bearer creation request to UE side.

· Create extra delay for handover preparation.

Solution C: Right-time allocation approach with serving PS node impact
When source SGSN receiving CS to PS handover request from MSC Server, it interacts with GGSN to reserve a VoIP bearer in source network for the CS session and then handover it to the E-UTRAN.
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RRC HO from UTRAN Cmd*: The RRC message is extended to include selected UE codec and replaced RAB information, and is encapsulated in Iu Relocation Command message as L3 information IE.

It is not clear whether the serving MSC Server, or anchor MSC Server, or target MSC Server need to be impact.

Pros:
· No functional impact on eNB and S-GW.

Cons:
· PDP context / PDN connection for GBR voice needs to be allowed in PCC, GGSN, and SGSN.

· If DTM is not supported, source SGSN may not be the border SGSN, so, functional impact on serving SGSN and old MME (If UE performs SRVCC without DTM, and then performs rSRVCC) is needed to a) support reverse Sv interface, and b) create VoIP bearer of core network side.

· Create extra delay for handover preparation.

Solution D: Early allocation approach with target PS node impact
UE initiates IMS MO with 0 bandwidth RTP voice media in source network. If 0 bandwidth RTP voice media is requested, GGSN/PGW/PCC changes the QCI to 6 and uses proper bandwidth in order to create a non-GBR voice bearer. After triggered to perform rSRVCC procedure, the MSC Server sends CS to PS handover request to target MME via Sv interface, and target MME may query PDP context from source SGSN/old MME (in non-DTM case or UE PS IDLE case) before performing standard PS-PS handover procedure (step 9).

The target MME shall synchronize PS HO and CS to PS HO based on the indication of whether PS HO is triggered and the IMSI. In order to perform the synchronization, border RNC/BSS shall indicate whether the handover is for CS to PS or for CS+PS to PS in the Relocation/Handover Required message.

In order not to impact source MSC Server, source RNC/BSS shall use target RNC ID (Iu case) or target cell ID (A/Gb case) as the target ID of Handover/Relocation Required message for CS handover. The target ID is pointing to the enhanced MSC Server for rSRVCC. The real target eNB ID (E-UTRAN case) or target RNC ID (UTRAN (HSPA) case) is encapsulated in e.g. GERAN Classmark as part of rSRVCC Info IE.
After UE tunes to target access network, UE can transfer voice media data using the non-GBR bearer temporarily. After UE complete the Access Transfer Preparation procedure, UE can transfer voice media data using new created QCI1 bearer.
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rSRVCC HO*: This information indicates whether it is CS to PS or CS+PS to PS handover. New defined RANAP/BSSAP Cause values of "CS to PS relocation triggered" and "CS+PS to PS relocation triggered" will make the source MSC Server/SGSN un-impact.

rSRVCC IE and target eNB ID*: This information is included in GERAN classmark, so, source MSC Server is not impacted. I-TMSI-rSR can be used by target MSC Server to find the ATCF, target eNB ID can be used by target MSC Server to find the target MME.
selected codec*: This information is appended in Target to Source Transparent Container IE, e.g. using NAS message format, so MSC Server enhanced for rSRVCC only need to increase the Length field of the Target to Source Transparent Container IE without understanding the content.
RAB removed*: This information indicates the CS RAB ID to be removed.

Pros:
· No functional impact on eNB, SGSN, S-GW, and P-GW.

· Does not create extra delay for handover preparation.

Cons:
· GGSN or PCC has impact.

· Functional impact on target MSC Server is needed.

· Functional impact on target MME/SGSN (HSPA) is needed to support reverse Sv interface.

Solution E: Latter allocation approach
The voice bearer is established after UE tunes to target access network.
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RRC HO from UTRAN cmd*: The RRC message is extended to include non RAB information.

It is not clear whether the serving MSC Server, or anchor MSC Server, or target MSC Server need to be impact.

Pros:
· No functional impact on eNB, MME, SGSN, S-GW, and GGSN/PGW/PCC.

· Does not create extra delay for handover preparation.

Cons:
· Voice interruption is significant.

Proposal

Early allocation and right-time allocation approaches need to be studied for the consolidated alternative.
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