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1. Abstract
This paper focuses on issues when precondition is used in PS leg, and is not supported in CS leg after the PS to CS SRVCC access transfer.
2. Discussion
2.1 Problematic use cases

2.1.1 Use Case 1 - alerting call / pre-alerting call
SC UE has one session in PS. The session is in alerting phase or in pre-alerting phase. Precondition is used in the session by the SC UE and the remote UE.

Now, PS to CS SRVCC access transfer occurs. The MSC server does not support RFC 3312 in INVITE due to STN-SR and includes SDP offer without precondition SDP attributes.
The remote UE is confused since the SDP received by the remote UE does not follow the RFC 3312 statements:

--------------------------------------------------------------------------

   Before generating an offer, the offerer MUST build a transaction

   status table with the current and the desired status, for each media

   stream.

....

...

   With the transaction status table, the user agent MUST generate the

   current-status and the desired status lines, following the syntax of

   Section 4 and the rules described below in Section 5.1.1.

--------------------------------------------------------------------------

2.1.2 Use Case 2 - active call / inactive call
SC UE has one session in PS. The session is a confirmed dialog with active speech media component or with inactive speech media component. Precondition is used in the session by the SC UE and the remote UE. The remote UE acted as terminating UE during the initiation of the remote leg of the session.

Now, PS to CS SRVCC access transfer occurs and the session is successfully transferred to CS.
Later on, the remote UE sends an re-INVITE request (or an UPDATE request) towards the SC UE. The remote UE indicates precondition in Require header field in the re-INVITE request (or the UPDATE request) according to 24.229 statement:

--------------------------------------------------------------------------

If local resource reservation is required at the terminating UE and the terminating UE supports the precondition mechanism, and:

a) 
the received INVITE request includes the "precondition" option-tag in the Supported header field or Require header field, the terminating UE shall make use of the precondition mechanism and shall indicate a Require header field with the "precondition" option-tag in any response or subsequent request it sends towards to the originating UE; or
...
--------------------------------------------------------------------------
Also RFC3312 states:
--------------------------------------------------------------------------
   We define the option tag "precondition" for use in the Require and

   Supported header fields.  An offerer MUST include this tag in the

   Require header field if the offer contains one or more "mandatory"

   strength-tags.  If all the strength-tags in the description are

   "optional" or "none", the offerer MUST include this tag in either a

   Supported header field or in a Require header field.  It is, however,

   RECOMMENDED that the Supported header field be used in this case.

   The lack of preconditions in the answer would indicate that the

   answerer did not support this extension.

--------------------------------------------------------------------------
The SCC AS routes the re-INVITE request (or an UPDATE request) to the MSC server. 
If the MSC server does not support RFC 3312, the MSC server has to reject such re-INVITE request (or UPDATE request) with 420 (Bad Extension) response.

2.2 Problem statement

If the precondition is used in a session in PS, after the session is transferred from PS to CS, the remote UE compliant to 24.229 still expects that the precondition is used in the session.

However, today, after the session is transferred from PS to CS, MSC server is not mandated to support the precondition.
2.3 Possible solutions

2.3.1 Alternative 1 

The MSC server supporting the PS to CS SRVCC shall support RFC 3312 and RFC 4032.

In the INVITE due to STN-SR, the MSC server shall:

-
insert Supported: precondition; and

-
indicate state of the MSC server resources in SDP offer. The state of the MSC resources shall be met since CS access network resources are already reserved.
When handling the INVITE due to ATU-STI for PS to CS SRVCC and if remote UE needs to be involved, the SCC AS:

a)
if the remote leg is an early dialog:

1)
shall insert the precondition option tag in the Require header field of the UPDATE request; and

2)
if state of the MSC server resource is met, unless the call is an originating early dialog, shall insert a=conf in the SDP offer of the UPDATE request; and

b)
if the remote leg is a confirmed dialog, shall insert the precondition option tag in the Require header field of the re-INVITE request. If the SDP answer is received from UE in 183 response to re-INVITE request, the SCC AS shall send the SDP answer in 183 response to the INVITE due to ATU-STI for PS to CS SRVCC.
The SC UE, the ATCF and the remote UE are not impacted.

Earlier version of this solution is described in http://www.3gpp.org/ftp/tsg_ct/WG1_mm-cc-sm_ex-CN1/TSGC1_88_Cape-Town/docs/C1-142813.zip
2.3.2 Alternative 2

The MSC server supporting the PS to CS SRVCC shall support RFC 3312 and RFC 4032.

In the INVITE due to STN-SR, the MSC server shall:

-
insert Supported: precondition; and

-
indicate state of the MSC server resources in SDP offer. The state of the MSC resources can be met or not met, up to the MSC server local policy.

If the MSC server resources are met in the INVITE due to STN-SR, no new functionality is required in ATCF.

If the MSC server resources are not met in the INVITE due to STN-SR, the ATCF shall not instruct the ATGW to switch media forwarding from PS leg to CS leg (as the MSC server is not ready yet); and the ATCF shall send 183 response with SDP answer. When the ATCF receives an UPDATE request with SDP offer from the MSC server, and the SDP offer indicates that the MSC server resources are met, then the ATCF shall instruct the ATGW to switch media forwarding from PS leg to CS leg, shall send 200 response to the INVITE due to STN-SR and shall send INVITE due to ATU-STI for PS to CS SRVCC.

When handling the INVITE due to ATU-STI for PS to CS SRVCC and if remote UE needs to be involved, the SCC AS:

a)
if the remote leg is an early dialog:

1)
shall insert the precondition option tag in the Require header field of the UPDATE request; and

2)
if state of the MSC server resource is met, unless the call is an originating early dialog, shall insert a=conf in the SDP offer of the UPDATE request; and

b)
if the remote leg is a confirmed dialog, shall insert the precondition option tag in the Require header field of the re-INVITE request. If the SDP answer is received from UE in 183 response to re-INVITE request, the SCC AS shall send the SDP answer in 183 response to the INVITE due to ATU-STI for PS to CS SRVCC.
The SC UE and the remote UE are not impacted.

This solution is listed since a company suggested in Jul 2014 CT1 meeting that the MSC server resources do not necessarily need to be set as met in the INVITE due to STN-SR.

2.3.3 Alternative 3
2.3.3.1 Procedures

The MSC server supporting the PS to CS SRVCC is not required to support RFC 3312 and RFC 4032. The MSC server supporting the PS to CS SRVCC for calls in alerting or pre-alerting phase is required to support UPDATE request.
NOTE:
The MSC server supporting the PS to CS SRVCC for calls in alerting or pre-alerting phase is already required to reliable provisional responses.

If the MSC server supporting the PS to CS SRVCC does not support support RFC 3312 and RFC 4032, then when sending SDP received from CS leg towards the remote UE, then SCC AS shall:

-
insert Require: precondition re-INVITE request (or UPDATE request) sent towards remote UE;

-
indicate state of the MSC server resources in SDP offer. The state of MSC resources shall be met since CS access network resources are already reserved; and

-
unless the call is an originating early dialog, set a=conf when sending SDP offer towards the remote UE and the remote UE resources are not met yet (e.g. when bandwidth or IP address changes).

If the MSC server supporting the PS to CS SRVCC does not support support RFC 3312 and RFC 4032 and the remote UE provides SDP answer in a 18x response to re-INVITE request and indicates that remote UE resources are not met, then the SCC AS sends the SDP answer towards MSC server in a reliable 18x response or 200 (OK) response to the INVITE due to STN-SR.

If the MSC server supporting the PS to CS SRVCC does not support support RFC 3312 and RFC 4032, then after the PS to CS SRVCC access transfer, the SCC AS shall interwork the precondition using remote leg the and the precondition not using CS access leg. 
Particularly in case of a re-INVITE request is received from the remote UE indicating that precondition is not met at remote UE, the SCC AS:

-
shall send re-INVITE request towards the MSC server without the Required: supported, 100rel header field and without the SDP precondition attributes;

-
upon receiving 200 response to re-INVITE request sent to the MSC server, shall send ACK request to the MSC server and shall send 183 response to re-INVITE request received from the remote UE. The 183 response will contain Required: supported, 100rel  and SDP answer copied from the 200 response. The SDP answer will contain the SDP precondition attributes indicating that MSC server resources are met;

-
upon receiving PRACK request to 183 response to re-INVITE request received from the remote UE, shall send 200 response to PRACK request;

-
upon receiving UPDATE request from the remote UE, shall send re-INVITE request towards the MSC server without the Required: supported, 100rel header field and without the SDP precondition attributes; and
-
upon receiving 200 response to re-INVITE request sent to the MSC server, shall send 200 response to UPDATE request received from the remote UE and 200 response to re-INVITE request received from the remote UE. The 200 response to UPDATE request will contain Required: supported, 100rel  and SDP answer copied from the 200 response. The SDP answer will contain the SDP precondition attributes indicating that server resources are met at both sides. 

The SC UE, the MSC, the ATCF and the remote UE are not impacted.

This solution was suggested by a company in Jul 2014 CT1 meeting.

3. Proposal

It is proposed to discuss the solutions above and select one of them to progress it in Oct 2014 CT1 meeting.
In the 30th Sep 2014 conf. call, most companies expressed preference for alternative 3.

Annex A Flows for alternative 3
Annex A.1 General

The remote UE will in most cases have resource when the PS to CS SRVCC occurs.

However, if codec changes and more bandwidth is needed, then the remote UE needs to re-reserve the resources. If the network initiated resources are used, this implies sending SDP answer in 183 response to the re-INVITE request, even if the resources are met at the originating side.

Annex A.2 Established call
Annex A.2.1 Established call with resources available in remote UE

The following flow shows message sequence when an established call is transferred using PS to CS SRVCC and the remote UE has resources available.
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Annex A.2.2 Established call with resources not available in remote UE, network initiated resource reservation, MSC does not support reliable provisional responses

The following flow shows message sequence when an established call is transferred using PS to CS SRVCC, the remote UE does not have resources available, the network initiated resource reservation is used in the terminating network and the MSC server does not support reliable provisional responses.
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Annex A.2.3 Established call with resources not available in remote UE, network initiated resource reservation, MSC supports reliable provisional responses

The following flow shows message sequence when an established call is transferred using PS to CS SRVCC and the remote UE does not have resources available, the network initiated resource reservation is used in the terminating network and the MSC server supports reliable provisional responses.
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Annex A.3 Alerting call

Annex A.3.1 Originating alerting call with resources available in remote UE

The following flow shows message sequence when an a originating call in alerting phase is transferred using PS to CS SRVCC and the remote UE has resources available.
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Annex A.3.2 Originating alerting call with resources not available in remote UE, network initiated resource reservation
The following flow shows message sequence when an a originating call in alerting phase is transferred using PS to CS SRVCC and the remote UE does not have resources available.
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Annex A.3.3 Terminating alerting call with resources available in remote UE

The following flow shows message sequence when an a terminating call in alerting phase is transferred using PS to CS SRVCC and the remote UE has resources available.
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Annex A.3.4 Terminating alerting call with resources not available in remote UE, network initiated resource reservation
The following flow shows message sequence when an a terminating call in alerting phase is transferred using PS to CS SRVCC and the remote UE does not have resources available.
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Annex A.4 Session modication after PS to CS SRVCC

Annex A.4.1 Session modication after PS to CS SRVCC, originated by remote UE, remote UE has resources

The following flow shows message sequence for session modification triggered by remote UE, after PS to CS SRVCC, when the remote UE has resources available.

[image: image8.wmf]M

S

C

A

T

C

F

S

C

C

 

A

S

r

e

m

o

t

e

 

U

E

1

:

 

r

e

-

I

N

V

I

T

E

 

(

R

e

q

u

i

r

e

:

p

r

e

c

o

n

d

i

t

i

o

n

,

 

1

0

0

r

e

l

,

 

S

D

P

 

o

f

f

e

r

1

 

(

r

e

s

o

u

r

c

e

s

 

m

e

t

 

a

t

 

r

e

m

o

t

e

 

U

E

 

o

n

l

y

)

)

2

:

 

r

e

-

I

N

V

I

T

E

 

(

S

D

P

 

o

f

f

e

r

1

)

3

:

 

2

0

0

 

f

o

r

 

r

e

-

I

N

V

I

T

E

 

(

S

D

P

 

a

n

s

w

e

r

1

)

4

:

 

2

0

0

 

f

o

r

 

r

e

-

I

N

V

I

T

E

 

(

R

e

q

u

i

r

e

:

p

r

e

c

o

n

d

i

t

i

o

n

,

 

1

0

0

r

e

l

,

 

S

D

P

a

n

s

w

e

r

1

 

(

r

e

s

o

u

r

c

e

s

 

m

e

t

 

a

t

 

b

o

t

h

)

)

5

:

 

A

C

K

6

:

 

A

C

K

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

3

.

7


Annex A.4.2 Session modication after PS to CS SRVCC, originated by remote UE, remote UE does not have resources

The following flow shows message sequence for session modification triggered by remote UE, after PS to CS SRVCC, when the remote UE does not have resources available.
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Annex A.4.3 Session modication after PS to CS SRVCC, terminated at remote UE, remote UE has resources

The following flow shows message sequence for session modification triggered by MSC server, after PS to CS SRVCC, when the remote UE has resources available.
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Annex A.4.4 Session modication after PS to CS SRVCC, terminated at remote UE, remote UE does not have resources, network initiated resource reservation, MSC does not support reliable provisional responses

The following flow shows message sequence for session modification triggered by MSC server, after PS to CS SRVCC, when the remote UE does not have resources available, the network initiated resource reservation is used in the terminating network and the MSC server does not support reliable provisional responses.
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Annex A.4.5 Session modication after PS to CS SRVCC, terminated at remote UE, remote UE does not have resources, network initiated resource reservation, MSC supports reliable provisional responses

The following flow shows message sequence for session modification triggered by MSC server, after PS to CS SRVCC, when the remote UE does not have resources available, the network initiated resource reservation is used in the terminating network and the MSC server supports reliable provisional responses
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