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This paper analyzes the details of alternative 3/sub-alternative 3 in, and proposes clarifications and improvements to that solution. 
Pre-allocation of ATGW resources

The proposal as it stands currently is that, as soon as the UE registers, resources should be allocated in the ATGW, so that a voice bearer can be pre-established, to be used after rSRVCC. 

This seems like a non-optimal solution – indeed, in our opinion, requiring that resources be allocated even though the UE might never perform rSRVCC seems like a waste. 

It seems therefore better that only the IP address and port of the local UE be used to pre-establish the bearer. The transport address of the other end of the call can be exchanged when the actual rSRVCC handover takes place. 

If doing so, a consequence is that the pre-established bearer will have to be “open ended” TFTs, meaning that as the destination of the call is not known at that point, the destination transport address (IP address and UDP port) in the uplink TFT and the source transport address in the downlink TFT will need to be left blank. But as this bearer is suspended in the PGW, this is not expected to have any consequences: the PGW will simply discard packets sent to the transport address allocated by the UE for the pre-established voice bearer. 

· Proposal 1: only the IP address and port allocated by the local UE for voice after rSRVCC is exchanged during the pre-establishment phase. The transport address of the other end of the call (which could be an ATGW or a remote UE) will be exchanged when the actual rSRVCC handover takes place. 
Pre-established voice bearer activation and handling of the suspended voice bearer in the existing mobility procedures
Sub-alternative #3 is based on the idea that a voice bearer is pre-established when the UE registers to IMS. 
This QCI-1 bearer is in suspended status in the PGW until it needs to be used. The MME/SGSN also marks this bearer as suspended in the UE context, and our assumption (even though this is not explicitly written in the TR) is that the SGW also marks the bearer as suspended.
The TR does not provide many details regarding the bearer activation, but the following observations can be made: 
· The target MME/SGSN needs to know from the Relocation Request whether or not the bearer is activated, to know whether to request radio resources in the target cell or not, as this message is also used in normal PS handovers.
· Proposal 2: an indicator regarding the bearer status needs to be conveyed in the Relocation Request for that purpose. 
· The bearer activation in the SGW could be done through signaling from the PGW as a result of the message received from the PCRF, or when the Modify Bearer Request is sent from the target SGSN/MME after the UE has successfully tuned to the target access. 

In our opinion, the Modify Bearer Request is the most appropriate procedure to use for the bearer activation in the SGW, and also in the PGW (instead of the “resource activation” message coming from the PCRF, as currently proposed), for the following reasons: 

· First, it can currently be used as an implicit indication that suspended bearers shall be resumed.

· Second, if the activation was based on a GTP-C message sent by the PGW when it receives the activation message from the PCRF, that message would probably be the Update Bearer Request. The problem is that that message is meant to go all the way to the MME/SGSN, and be acknowledged by that node. As the bearer activation occurs in parallel with the handover procedure, either the source MME/SGSN or the target MME/SGSN could get the Update Bearer Request to acknowledge, depending on the timing.
· Third, the use of the Modify Bearer Request also simplifies the handover failure handling, as the bearer is only activated if the handover was successful: if the UE does not succeed to tune to the target access, and goes back to the source access, the bearer has not been activated in the SGW/PGW, so nothing needs to be done.

If proposal 1 above is accepted, it should be noted that another use of the “resource activation” message from the PCRF to the PGW could be to update the TFT based on the actual transport address of the ATGW or of the remote end. But due to the aforementioned timing problem, the target MME/SGSN (who should get the information) might actually not receive the message. Therefore, it is better to wait for the service continuity procedure from the UE to update the TFT.
· Proposal 3: it is proposed not to use a “resource activation” message from the PCRF (currently documented) to activate the bearer in the PCRF, and instead to introduce an indicator in the Modify Bearer Request the target MME/SGSN sends when the UE successfully tuned to the target access to activate the voice bearer. The indicator is necessary because the Modify Bearer Request is also used in usual PS handovers.
SRVCC impact

An open issue still to address in this alternative is how to deal with rSRVCC when the calls have first been established on PS, and then handed over to CS through SRVCC.
The proposal here is that the SRVCC handover procedure are impacted in such a way that a suspended PS bearer with QCI-1 are not released at SRVCC: the source MME/SGSN hands them over, indicating in the handover procedure to the target SGSN that the bearer is in suspended status (see also proposals 2 and 3 above: this requires indicators to be transported in the Relocation Request and in the Modify Bearer Request).

· Proposal 4: when SRVCC takes place, the source MME/SGSN does not split the suspended QCI-1 bearer from the other PS bearers, but hands it over together with the other PS bearers. The non suspended QCI-1 bearers are released as per the current SRVCC procedures.
A potential issue then is that, if the UE starts a call on CS, and then is handed over to PS through rSRVCC, it will start using the pre-allocated voice bearer. Now, it the UE gets handed back to CS through SRVCC, there is no more any pre-allocated bearer that can be used for the UE to perform rSRVCC again.

· Proposal 5: when rSRVCC has been performed, the UE needs to perform IMS signaling for voice bearer pre-establishment. That way, if the UE performed SRVCC, it would still be in a situation to perform rSRVCC. 

Passing the voice bearer parameters to the UE

Another issue not detailed in sub-alternative #3 is how the UE gets the parameters related to the pre-established voice bearer. The UE needs to have the following parameters for the pre-established voice bearer: the EPS Bearer ID, the TI (Transaction Identifier), the EPS bearer QoS, and the TFT.
IMS signalling can be used to trigger the bearer pre-establishment in the network, based on the (negotiated or pre-defined) codec, on the transport address of the local UE and possibly on the transport address of the ATGW, but it does not seem to be appropriate to use it to convey the EPS bearer information back to the UE. The TFT could be deduced from the UE from the transport addresses exchanged, but the EPS Bearer ID, the TI and the EPS QoS are allocated by the EPC (MME or PGW), and do not seem possible to deduce. 
Pre-allocating values for those parameters seem to also cause some troubles, for instance in the aforementioned scenario where the UE starts a call on CS, then performs rSRVCC to PS, and triggers again the pre-establishment of a voice bearer, as per the previous proposal (as the pre-allocated values would be used for the voice bearer that is active).

· Proposal 6: it is proposed that the EPS bearer information be sent to the UE in the Handover Command. (That effectively means that the EPS bearer for voice does not exist in the UE before the rSRVCC handover takes place).
Proposal
6.3.3.7.3
Access Transfer Preparation Alternative 3

The more detailed procedures of the Access Transfer Preparation step are shown in the following figure. This alternative is based on the Alternative 1, the difference is the UE and ATCF negotiate the codec by standard SDP offer/answer procedure prior to the CS call, e.g. immediately after the IMS registration. At the same time, also the voice media bearer (QCI=1) is reserved from the source RAT, but the media flow is not activated. For this reason, unlike in Alternative 1, the transfer preparation for the voice media bearer is not needed between MSC Server – ATCF – P-CSCF – PCRF, which makes the transfer phase less complex and speeds up the procedure. On the downside, this alternative requires more resources from the VPLMN; besides to the SIP and media resources from ATCF, also suspended QCI=1 bearer is reserved for all UEs with rSRVCC capability.

Only the differences to the Alternative 1 are highlighted below.


[image: image1.emf]UE-1

Source SGSN/

Source MME

P-CSCF

SGW/PGW

BSC/

RNC

MSC Server

PCRF

3. HO required

4. CS to PS HO 

request

NB/

eNB

5. Relocation request

6. Allocate resources

7. Relocation response

8. CS to PS HO 

response

9. CS to PS HO command

Target 

MME

ATCF

10. re-INVITE (update media path)

11. TPR

2. Resource allocation

1. codec negotiation and bearer reservation

12. Handover Complete

13. Handover Notify

14. bearer modification

 


Figure 6.3.3.7.3-1: Access Transfer Preparation Alternative 3

Editor's Note:
The role of the target MSC in this solution is FFS.

1.
After the IMS registration or after successful rSRVCC handover, the UE negotiates the voice codec with the ATCF (via P-CSCF) using the standard SDP offer / answer procedure. Also the IP address and port number for the RTP voice media is negotiated at the same time. UE may use e.g. a preconfigured PSI to send the SDP offer in INVITE to the ATCF. Or alternatively, the UE may learn the PSI during the IMS registration. A special indicator may be set by UE or ATCF to indicate that this media reservation is only for the rSRVCC preparation. Note that only the IP address and port allocated by the local UE for voice after rSRVCC are used for establishing the pre-establishing the voice bearer in the network.
NOTE 1: when SRVCC takes place, the source MME/SGSN does not split the suspended QCI-1 bearer from the other PS bearers, but hands it over together with the other PS bearers. The non suspended QCI-1 bearers are released as per the current SRVCC procedures.
2.
P-CSCF reserves the bearer for voice media (QCI=1) using the standard PCC procedures. A special media authorization rules can be used to authorize the QCI=1 bearer at PCRF even though the source RAT does not support GBR bearers, or there is no sufficient bandwidth available. The media flow is not activated at this point and the QCI=1 bearer is marked as suspended.

3.
CS call is established as described elsewhere in this solution.


When the rSRVCC occurs, the BSC/RNC sends a HO required to the MSC Server including an indication this HO is for rSRVCC. Since the PS bearers are suspended, no HO required is send by RAN to the source SGSN.

4.
The MSC Server sends a SRVCC CS to PS HO command to the Source SGSN or the source MME according to what it stored as “serving PS node” for the UE.

5.
Source SGSN / source MME sends a relocation request to the target SGSN/MME. That message includes an indicator that the pre-established voice bearer status shall become active. 
6.
Target SGSN/MME allocates resources in UTRAN/E-UTRAN.

7.
A relocation response is returned to the Source SGSN / source MME.

8.
A SRVCC CS to PS HO response is returned from the Source SGSN / source MME to the MSC Server.

9.
MSC sends HO required Ack to the RAN and the RAN send HO command to UE, indicating CS to PS handover. There is no need to add the coded information to the HO command, as the codec was negotiated prior to the SRVCC. The HO Command message includes the EPS bearer information related to the pre-established PS voice bearer, as well as the transport address of either the ATGW or the remote end.
10.
In case of ATCF with media anchored in ATGW, the MSC Server sends a re-INVITE to the ATCF to trigger the ATCF/ATGW to have the media path switched to the IP address/port of the UE on the target access.

In case of without media anchored in ATGW, MSC Server sends a re-INVITE or INVITE to ATCF and the media path between ATCF/ATGW and the MSC Server/MGW is to be established.
11.
ATCF is aware of the voice codec, IP address and port number which were negotiated with the UE prior to the SRVCC. Depending on the selected voice codec and the codec used in the ongoing session between ATCF and remote end, the ATCF/ATGW may begin to perform transcoding.

Editor's Note:
The responsibility to release the voice bearer in error cases during this procedure are FFS.

NOTE 2:
The MGW can for a certain period of time send media both on the source access leg and the new target access leg to minimize the interruption delay further.
12. The UE sends a Handover Complete message on the target RAN when it has successfully performed the handover.

13. The target RAN notifies the target MME/SGSN of the successful handover.

14. The target MME/SGSN initiates the Modify Bearer procedure, including an indicator that the suspended voice bearer now needs to be activated.

NOTE 3: when the IMS session continuity procedure takes place, the TFT of the PS voice bearer will be modified to take into account the transport address used by the ATGW or by the remote end.
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