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Discussion

Alternative 4 uses early allocation procedure to create a non-GBR voice bearer prior to rSRVCC and MSC Server interacts with target MME/SGSN (HSPA) to perform rSRVCC.

Some clarifications need to be made:
1. Efficiency of media resource usage:
A.
Radio resource (RRC connection) will be released in seconds if there is no traffic on relevant bearer, the source SGSN / source MME only holds PDP context, which does not really consume media resources.

B.
non-GBR bearer shares the bandwidth, like default bearer in EPS does. If UE is active in PS domain and no traffic on the non-GBR bearer, the non-GBR bearer does not really consume media resources. Although there are two bearers needed during the rSRVCC procedure (QCI=7 and QCI=1), but due to non-GBR bearer sharing the bandwidth, and the QCI=7 and QCI=1 bearers will not be used same time for media transfer, there’s no additional media resource consumption.
C.
ATCF instructs the ATGW to allocate port, which does not really consume any media resources as no traffic will be transferred or switched. And because of the zero bandwidth is indicated, all uplink traffic of the session (if UE sends fraudulently) will be discarded by ATGW.

Following figure is the H.248 Context Model from TS 23.334:
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Following figure is the example flow of how to allocate port number from the ATGW according to TS 23.334:
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D.
UE, ATCF, SCC AS, and IMS intermediate nodes only held the session context. As no additional SIP signalling will happen for the session, it does not really consume network resources.

2. non-GBR bearer status is active and will be temporarily used:

A.
The non-GBR bearer does not need to be suspended when created, which will avoid addition procedure for suspend or resume.

B.
The non-GBR bearer does not need to be released during the IMS registration lifetime according to the clarification 1.
C.
The non-GBR bearer is created due to SIP INVITE request, so it is impossible for UE to fraudulently use the session. PCC/PGW does not need to close gate/suspend because there is no downlink traffic associated with the session, and if UE misuses the bearer to send uplink traffic, it will be counted by PCC and the UE will get no response.
D.
After UE tunes to LTE/HSPA, the non-GBR bearer will be temporarily used for voice media transfer, e.g. for hundreds milliseconds, until a QCI=1 bearer is established.
E.
It is a very less typical case that available resources in RAN are dramatically lost, so if resources are available (i.e. enough bandwidth left), voice quality using non-GBR bearer can be the same as using QCI=1 bearer.
3. No SGSN impact:
A.
rSRVCC HO uses new defined value of CAUSE IE, which is transparent to SGSN when inter-RAT handover is performed according to clause 7.5.6 of TS 29.060 for Forward Relocation Request.

“UTRAN transparent container, Target identification and RANAP Cause are information from the source RNC/BSS in the old SGSN. The old SGSN shall include in the Forward Relocation Request message the RANAP Cause IE, UTRAN transparent container IE and Target Identification IE when this message is used for the SRNS relocation procedure. For PS handover from A/Gb mode to A/Gb mode, the old SGSN shall set the value part of UTRAN transparent container IE and Target Identification IE to empty, according to their defined minimum length and set the RANAP Cause to cause  #43 "Relocation desirable for radio reasons" as defined in 3GPP TS25.413. For PS handover from A/Gb mode to Iu mode, the old SGSN shall set the RANAP Cause to cause  #43 "Relocation desirable for radio reasons" as defined in 3GPP TS25.413. For PS handover from Iu mode to A/Gb mode, the old SGSN shall set the value part of UTRAN transparent container IE and Target Identification IE to empty, according to their defined minimum length and set the RANAP Cause to the value received from the source RNC/BSS.
For PS handover from A/Gb mode the BSSGP Cause IE shall be included and shall be set to the cause value received from the source BSC.”
B.
Context retrieval procedure is only performed when PS HO is not triggered. Context Acknowledge is sent after HO Notify is received. If HO Notify is received, Context Acknowledge will make the SGSN mark the PDP context invalid as described in TS 23.401. If resource allocation fails or UE fails to camp on E-UTRAN/HSPA, Context Acknowledge can use “no resource available” or “system failure” CAUSE value as defined in clause 7.5.5 of TS 29.060 to indicate a rejection, and SGSN will treat as context retrieval is not performed as described in TS 23.401.
4. CS HO and CS to PS HO correlation:

A.
RAN includes the rSRVCC HO indication both in HO Required for CS HO and PS HO. The rSRVCC HO also indicates whether PS HO is triggered. According to clarification of 3, this will not impact source SGSN.
5. The session for rSRVCC is setup prior to rSRVCC instead of the CS call:

A.
User can initiate a CS session anytime, and may right after UE powers on. If DTM is supported, UE can setup the IMS session for rSRVCC after the CS session has been established. If RAN triggers handover before the IMS session for rSRVCC is established, normal CS handover is expected.

B.
ATCF can inform the existence of IMS session for rSRVCC to MSC Server. MSC Server can, based on the information, determine whether to enable rSRVCC or not.

6. Transcoding:

A.
As the UE negotiate the codec prior to rSRVCC, after UE tunes to PS domain and uses the non-GBR bearer for data transfer temporarily, the possibility of temporary transcoding is high.

B.
ATCF/ATGW may create a media path with MSC Server/MGW to make the MGW perform transcoding temporarily, e.g. for hundreds milliseconds, even if the ATGW anchors the media.

C.
UE can re-negotiate the codec with ATCF using the new INVITE request, and ATCF can inform the UE to use the codec the original session used.
7. INVITE for pre-establishing session for rSRVCC is destined to STI-rSR:

A.
A PSI is needed for UE to initiate an IMS MO prior to rSRVCC. The PSI can be STI-rSR, which is pointing to the SCC AS and is provided by the SCC AS and sustained for the IMS registration lifetime.

B.
The Access Transfer Complete request also is an INVITE destined to the STI-rSR, but must not carry zero bandwidth voice media in the SDP offer.
8. Indication of CS to PS HO in the HO from GERAN/UTRAN Command:

A.
According to 25.331, SRVCC uses new IE of “RAB info to replace” and “SRVCC info” as the indication of PS to CS HO in RRC HO from UTRAN CMD, and new IE of “RAB info to replace” contained in IE “RAB information for setup” in RRC HO to UTRAN CMD as the indication. Similar with SRVCC, a new IE of “RAB info to remove” containing the CS RAB information can be used to indicate the CS to PS HO to UE in the RRC HO Command.

Proposal

It is proposed to modify following text in TR 23.885.
First change
6.3.3.7.4
Access Transfer Preparation Alternative 4


This alternative is similar with the Alternative 3 that UE and ATCF negotiate the codec, IP address, and port number for the RTP media by standard IMS session setup procedure prior to rSRVCC, e.g. sending an INVITE request immediately after the IMS registration. The major difference is that, in this alternative, MSC Server sends CS to PS handover request to target MME/SGSN instead of serving PS node.
The SDP offer in the INVITE request indicates to reserve a non-GBR voice media bearer (e.g. QCI=7) from the source RAT, e.g. by using “b=AS:0” line. The radio resource of the non-GBR voice media bearer will be released by source RAN in seconds.
After triggered to perform rSRVCC procedure, the MSC Server sends CS to PS handover request to target MME/SGSN via Sv interface, the target MME/SGSN may query PDP contexts/connections from source SGSN / old MME before performing standard PS-PS handover procedure.

The target MME/SGSN shall synchronize PS HO and CS to PS HO based on the IMSI and the rSRVCC HO indication sent from RNC/BSS to MSC Server/SGSN. The rSRVCC HO indication shows whether CS to PS HO is triggered or CS+PS to PS HO is triggered.


After UE tunes to target access network, UE can transfer voice media data using the non-GBR voice bearer temporarily. After UE complete the IMS Session Continuity procedure as described in clause 6.3.3.8, UE can transfer voice media data using new created GBR voice bearer (QCI=1).

Figure 6.3.3.7.4-1 shows an example of the solution when ATCF is involved in the IMS registration made by UE:
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Figure 6.3.3.7.4-1: Access Transfer Preparation Alternative 4
Following step 1 and 2 are procedures prior to rSRVCC:

1.
After the IMS registration, UE negotiates the voice codec, IP address, and port number for the RTP voice media with the ATCF (via P-CSCF) using the standard IMS session setup procedure, e.g. sending an SIP INVITE request. UE uses STI-rSR to send the SDP offer in a SIP INVITE request to the SCC AS via the ATCF, and uses “b=AS:0” in SDP offer to indicate the bearer reservation and session setup for rSRVCC. As bandwidth is zero, the ATGW will not handle the uplink traffic if sent by UE fraudulently. The ATCF forwards it to SCC AS immediately. When ATCF and SCC AS receives a SDP offer in a SIP INVITE with valid zero bandwidth voice media, then, if the SIP INVITE is destined to the STI-rSR, it responses with “b=AS:0” in the SDP answer, otherwise reject it.





2.
P-CSCF reserves the bearer for voice media using the standard PCC procedures. Knowing from the zero bandwidth for voice media, the PCRF reserves a non-GBR voice media bearer (e.g. QCI=7).

Following steps are procedures for Access Transfer Preparation:

3.
UE sends Measurement Report message.

4.
Source RNC/BSS knows that UE is possible to perform rSRVCC as described in subclause 6.3.3.3a, and determines to trigger rSRVCC procedure. The following steps are performed:

a)
If UE is active in PS domain, and UTRAN supports PS HO or GERAN support DTM HO, source RNC/BSS sends Handover/Relocation Required message with rSRVCC HO indication to source SGSN. The rSRVCC HO indication can use e.g. new defined values of "CS to PS relocation triggered" and "CS+PS to PS relocation triggered" for Cause IE. The Cause IE is transparent to source SGSN for Inter-RAT handover.

b)
In parallel with step a), source RNC/BSS sends Handover/Relocation Required (rSRVCC HO) message to anchor MSC Server..





5.
Target MME/SGSN handles handover request from PS domain and CS domain as follows:
a)
Receives the CS to PS handover request (rSRVCC HO, serving PS node info, IMSI) from MSC Server enhanced for rSRVCC. The “serving PS node info” is obtained according to clause 6.3.3.9.
b)
If PS HO is not triggered, sends Context Request to source SGSN / old MME and receives the response.
c)
If PS HO is triggered, wait for receiving the Forward Relocation Request (rSRVCC HO, IMSI) from source SGSN. The rSRVCC HO is received from source RNC/BSS and transparently forwarded by the source SGSN.


6.
Target MME/SGSN synchronizes PS handover and CS to PS handover based on the rSRVCC HO indication and IMSI. The rSRVCC HO also indicates whether PS HO is triggered or not.

7.
Target MME/SGSN allocates resources from target eNB/RNC.

8.
If resource allocation is done, target MME/SGSN finishes the handover preparation procedure. The following steps are performed:
a)
Target MME/SGSN sends CS to PS handover response to MSC Server enhanced for rSRVCC. When resource allocation fails, the target MME/SGSN shall send a reject indication to the MSC Server.


b)
In parallel with step a), if PS handover is triggered, target MME/SGSN sends Forward Relocation Response to source SGSN.


9.
MSC Server enhanced for rSRVCC handles the CS to PS handover response as follows:
a)
Sends Access Transfer Preparation request (C-MSISDN, STN-SR) to the ATCF, e.g. by using SIP INVITE request. In case of media path anchored in ATGW, if transcoding is needed, the media path between ATCF/ATGW and the MSC Server/MGW may be established by ATCF to make the MSC Server/MGW performing transcoding.
The ATCF interacts with ATGW to reserve the resources, have the media path switched, and start voice data transfer for the session established at step 1.

b)
In parallel with step a), sends Handover/Relocation Command to source RNC/BSS.

10.
If PS HO is triggered, after step 8c, source SGSN sends Handover/Relocation Command message to source RNC/BSS.
11.
Source RNC/BSS sends Handover from UTRAN/GERAN Command message to UE, indicating CS to PS handover, e.g. by including RAB info to remove IE that contains the CS RAB information. There is no need to add the codec and NAS information (e.g. TFT, EPS bearer ID, etc) to the HO from UTRAN/GERAN Command, as the codec and NAS information was negotiated prior to the rSRVCC.
NOTE:
After UE tunes to E-UTRAN, to minimize the interruption delay, it can use the non-GBR voice media bearer to continue to transfer voice data until a GBR voice media bearer (QCI=1) for the session has been created.

12.
UE tunes to LTE/HSPA, and following steps are performed:

a)
UE sends Handover complete message to target eNB/RNC, the UE also resumes the existing PS bearers in case those were suspended.
b)
Target eNB/RNC sends Handover Notify message to target MME/SGSN. 
c)
If PS HO is not triggered, target MME/SGSN sends Context Acknowledge to source SGSN / old MME. When resource allocation fails or UE fails to camp on E-UTRAN/HSPA, the target MME/SGSN shall send a reject indication to the source SGSN / old MME, e.g. by using “no resource available” or “system failure” cause value.

d)
Target MME/SGSN performs bearer modification procedure towards the SGW/PGW, effectively completing the EPS-level handover procedure. Note that in case the PS bearers were suspended, they are resumed in the SGW/PGW as an implicit result of the bearer modification procedure.

Editor's note: It is FFS what if UE fails to establish QCI=1 bearer after tunes to target access, e.g. due to lack of radio resources.


End of change
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