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1.
Abstract

This document analyses the questions raised in RAN5 LS (R5-151988) and proposes CT1 answers to RAN5 questions.

2.
Analyses of RAN5 questions and recommended CT1 answers

2.1
RAN5 question 1)
2.1.1
RAN5 question text
RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

1)
The originating UE needs to include the “precondition” option tag in the Require header in subsequent requests, assuming the request carries an SDP offer with preconditions for QoS

2.1.2
Analyses
Given that the subsequent request carries an SDP offer with preconditions for QoS, the following 24.229 Rel-8 statements apply:

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

6.1.2
Handling of SDP at the originating UE

...

If the desired QoS resources for one or more media streams have not been reserved at the UE when constructing the SDP offer, the UE:

-
shall indicate the related local preconditions for QoS as not met, using the segmented status type, as defined in RFC 3312 [30] and RFC 4032 [64], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment, if the UE supports the precondition mechanism (see subclause 5.1.3.1);

-
shall set the related media streams to inactive, by including an "a=inactive" line, according to the procedures described in RFC 4566 [39], unless the UE knows that the precondition mechanism is supported by the remote UE; and 
NOTE 1:
When setting the media streams to the inactive mode, the UE can include in the first SDP offer the proper values for the RS and RR modifiers and associate bandwidths to prevent the receiving of the RTCP packets, and not send any RTCP packets.

-
if the UE supports the precondition mechanism (see subclause 5.1.3.1), shall not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE.
If the UE supports the precondition mechanism (see subclause 5.1.3.1), and the desired QoS resources for one or more media streams are available at the UE when the SDP offer is sent, the UE shall indicate the related local preconditions as met, using the segmented status type, as defined in RFC 3312 [30] and RFC 4032 [64], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment and shall not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE.
NOTE 2: 
If the originating UE does not support the precondition mechanism it will not include any precondition information in SDP.

...

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

and the following RFC3312 statements apply:

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

11 Option Tag for Preconditions

   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.
...

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

2.1.3
Proposed CT1 answer
if both UEs supported the precondition mechanism during call setup, then the originating UE (i.e. the UE which sent the initial INVITE request) shall include the "precondition" option tag in the Require header field in subsequent requests, assuming the request carries an SDP offer with preconditions for QoS.

2.2
RAN5 question 2)
2.2.1
RAN5 question text
RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

2)
The originating UE needs to include the “precondition” option tag in the Require header in responses to subsequent requests, assuming the response carries an SDP answer with preconditions for QoS

2.2.2
Analyses
Given that the response (to the subsequent request) carries an SDP answer with preconditions for QoS, the following RFC3261 statement applies:

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

8.2.4 Applying Extensions

...

   Any extensions applied to a non-421 response MUST be listed in a

   Require header field included in the response. 

...

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

2.2.3
Proposed CT1 answer
if both UEs supported the precondition mechanism during call setup, then the originating UE (i.e. the UE which sent the initial INVITE request) shall include the “precondition” option tag in the Require header field in responses to subsequent requests, assuming the response carries an SDP answer with preconditions for QoS.

2.3
RAN5 question 3)
2.3.1
RAN5 question text
RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

3)
The terminating UE needs to include the “precondition” option tag in the Require header in responses to subsequent requests, assuming the response carries an SDP answer with preconditions for QoS

2.3.2
Analyses

Given that the response (to the subsequent request) carries an SDP answer with preconditions for QoS, the following RFC3261 statement applies:

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

8.2.4 Applying Extensions

...

   Any extensions applied to a non-421 response MUST be listed in a

   Require header field included in the response. 

...

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

2.3.3
Proposed CT1 answer
if both UEs supported the precondition mechanism during call setup, then the terminating UE (i.e. the UE which received the initial INVITE request) shall include the "precondition" option tag in the Require header field in responses to subsequent requests, assuming the response carries an SDP answer with preconditions for QoS.

2.4
RAN5 question 4)

2.4.1
RAN5 question text
RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

4)
The terminating UE needs to include the “precondition” option tag in the Require header in subsequent requests, assuming the request carries an SDP offer with preconditions for QoS

2.4.2
Analyses

The following 24.229 Rel-8 statements apply:

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

5.1.4.1
Initial INVITE request

...

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

b) 
the received INVITE request does not include the "precondition" option-tag in the Supported header field or Require header field, the terminating UE shall not make use of the precondition mechanism.

...
-----------------------------------------------------------

Also, given that the request carries an SDP offer with preconditions for QoS, the following 24.229 Rel-8 statements apply:

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

6.1.2
Handling of SDP at the originating UE

...

If the desired QoS resources for one or more media streams have not been reserved at the UE when constructing the SDP offer, the UE:

-
shall indicate the related local preconditions for QoS as not met, using the segmented status type, as defined in RFC 3312 [30] and RFC 4032 [64], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment, if the UE supports the precondition mechanism (see subclause 5.1.3.1);

-
shall set the related media streams to inactive, by including an "a=inactive" line, according to the procedures described in RFC 4566 [39], unless the UE knows that the precondition mechanism is supported by the remote UE; and 
NOTE 1:
When setting the media streams to the inactive mode, the UE can include in the first SDP offer the proper values for the RS and RR modifiers and associate bandwidths to prevent the receiving of the RTCP packets, and not send any RTCP packets.

-
if the UE supports the precondition mechanism (see subclause 5.1.3.1), shall not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE.
If the UE supports the precondition mechanism (see subclause 5.1.3.1), and the desired QoS resources for one or more media streams are available at the UE when the SDP offer is sent, the UE shall indicate the related local preconditions as met, using the segmented status type, as defined in RFC 3312 [30] and RFC 4032 [64], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment and shall not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE.
NOTE 2: 
If the originating UE does not support the precondition mechanism it will not include any precondition information in SDP.

...

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

and the following RFC3312 statements apply:

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

11 Option Tag for Preconditions

   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.
...

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

2.4.3
Proposed CT1 answer
if both UEs supported the precondition mechanism during call setup, then the terminating UE (i.e. the UE which received the initial INVITE request) shall include the "precondition" option tag in the Require header field in subsequent requests, assuming the request carries an SDP offer with preconditions for QoS.

2.5
RAN5 question 5)

2.5.1
RAN5 question text

RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

5)
The originating UE needs to include the “precondition” option tag in the Require header in responses to subsequent requests, assuming the response carries an SDP answer with preconditions for QoS

2.5.2
Analyses

Given that the response (to the subsequent request) carries an SDP answer with preconditions for QoS, the following RFC3261 statement applies:

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

8.2.4 Applying Extensions

...

   Any extensions applied to a non-421 response MUST be listed in a

   Require header field included in the response. 

...

--------------------------------------
2.5.3
Proposed CT1 answer

if both UEs supported the precondition mechanism during call setup, then the originating UE (i.e. the UE which sent the initial INVITE request) shall include the “precondition” option tag in the Require header field in responses to subsequent requests, assuming the response carries an SDP answer with preconditions for QoS.

2.6
RAN5 question 6)

2.6.1
RAN5 question text

RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

6)
In Call Hold scenarios, does the UE sending a re-INVITE request for Call Hold need to include preconditions for QoS in the SDP offer and, if yes, does it need to include the “preconditions” option tag in the Require header then?
2.6.2
Analyses

Given that the UE sending the re-INVITE request for Call Hold supports the precondition mechanism, the following 24.229 Rel-8 statements apply:

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

6.1.2
Handling of SDP at the originating UE

...

If the desired QoS resources for one or more media streams have not been reserved at the UE when constructing the SDP offer, the UE:

-
shall indicate the related local preconditions for QoS as not met, using the segmented status type, as defined in RFC 3312 [30] and RFC 4032 [64], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment, if the UE supports the precondition mechanism (see subclause 5.1.3.1);

-
shall set the related media streams to inactive, by including an "a=inactive" line, according to the procedures described in RFC 4566 [39], unless the UE knows that the precondition mechanism is supported by the remote UE; and 
NOTE 1:
When setting the media streams to the inactive mode, the UE can include in the first SDP offer the proper values for the RS and RR modifiers and associate bandwidths to prevent the receiving of the RTCP packets, and not send any RTCP packets.

-
if the UE supports the precondition mechanism (see subclause 5.1.3.1), shall not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE.
If the UE supports the precondition mechanism (see subclause 5.1.3.1), and the desired QoS resources for one or more media streams are available at the UE when the SDP offer is sent, the UE shall indicate the related local preconditions as met, using the segmented status type, as defined in RFC 3312 [30] and RFC 4032 [64], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment and shall not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE.
NOTE 2: 
If the originating UE does not support the precondition mechanism it will not include any precondition information in SDP.

...

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

and the following RFC3312 statements apply:

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

11 Option Tag for Preconditions

   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.
...

--------------------------------------
2.6.3
Proposed CT1 answer

if both UEs supported the precondition mechanism during call setup, then the UE sending a re-INVITE request for Call Hold shall include precondition related SDP attributes in SDP offer of the re-INVITE request and shall include the "preconditions" option tag in the Require header field of the re-INVITE request.

2.7
RAN5 question 7)

2.7.1
RAN5 question text

RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

7)
Would the device being put on hold then need to include preconditions in the SDP answer and add the “preconditions” option tag to the Require header in the response?

2.7.2
Analyses

Given that precondition is supported by the UEs participating in the session, the folllowing statements of RFC3312 apply:

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

5.2 Generating an Answer

   When the answerer receives the offer, it recreates the transaction

   status table using the SDP attributes contained in the offer.  The

   answerer updates both its local status and the transaction status

   table following the rules below:

      Desired Strength: We define an absolute ordering for the

            strength-tags: "none", "optional" and "mandatory".

            "Mandatory" is the tag with the highest grade and "none" the

            tag with the lowest grade.  An answerer MAY upgrade the

            desired strength in any entry of the transaction status

            table, but it MUST NOT downgrade it.  Therefore, it is OK to

            upgrade a row from "none" to "optional", from "none" to

            "mandatory", or from "optional" to "mandatory", but not the

            other way around.

      Current Status: For every row, the value of the "Current" field in

            the transaction status table, and in the local status table

            of the answerer, have to be compared.  Table 3 shows the

            four possible combinations.  If both fields have the same

            value (two first rows of table 3), nothing needs to be

            updated.  If the "Current" field of the transaction status

            table is "Yes", and the field of the local status table is

            "No" (third row of table 3), the latter MUST be set to

            "Yes".  If the "Current" field of the transaction status

            table is "No", and the field of the local status table is

            "Yes" (forth row of table 3), the answerer needs to check if

            it has local information (e.g., a confirmation of a resource

            reservation has been received) about that particular current

            status.  If it does, the "Current" field of the transaction

            status table is set to "Yes".  If the answerer does not have

            local information about that current status, the "Current"

            field of the local status table MUST be set to "No".

   Transac. status table  Local status table  New values transac./local

   ____________________________________________________________________

            no                    no                    no/no

            yes                  yes                   yes/yes

            yes                   no                   yes/yes

            no                   yes            depends on local info

          Table 3: Possible values for the "Current" fields

   Once both tables have been updated, an answer MUST be generated

   following the rules described in Section 5.1.1, taking into account

   that "send", "recv", "local" and "remote" tags have to be inverted in

   the answer, as shown in table 4.
                          Offer   Answer

                          ______________

                           send    recv

                           recv    send

                          local   remote

                          remote  local

           Table 4: Values of tags in offers and answers

   At the time the answer is sent, the transaction status table and the

   answerer's local status table contain the same values.  Therefore,

   this answer contains the shared view of the status of the media line

   in the current-status attribute and the negotiated strength and

   direction-tags in the desired-status attribute.

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

and given that the SDP answer is with preconditions for QoS, the following RFC3261 statement applies:

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

8.2.4 Applying Extensions

...

   Any extensions applied to a non-421 response MUST be listed in a

   Require header field included in the response. 

...

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

2.7.3
Proposed CT1 answer

if both UEs supported the precondition mechanism during call setup, then the UE receiving a re-INVITE request with "precondition" option tag in a Require header field or a Supported header field and with SDP offer with preconditions for QoS (sent for whatever reason including Call Hold), shall include precondition related SDP attributes in SDP answer of 200 (OK) response to the re-INVITE request and shall include the "preconditions" option tag in the Require header field of 200 (OK) response to the re-INVITE request.

2.8
RAN5 question 8)

2.8.1
RAN5 question text

RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

8)
In Call Upgrade scenarios (add video stream to existing VoLTE call), does the UE sending a re-INVITE request for Call Upgrade need to include preconditions for QoS in the SDP offer and, if yes, does it need to include the “preconditions” option tag in the Require header or Supported header then?

2.8.2
Analyses

Given that the UE sending the re-INVITE request for Call Upgrade supports the precondition mechanism, the following 24.229 Rel-8 statements apply:

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

6.1.2
Handling of SDP at the originating UE

...

If the desired QoS resources for one or more media streams have not been reserved at the UE when constructing the SDP offer, the UE:

-
shall indicate the related local preconditions for QoS as not met, using the segmented status type, as defined in RFC 3312 [30] and RFC 4032 [64], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment, if the UE supports the precondition mechanism (see subclause 5.1.3.1);

-
shall set the related media streams to inactive, by including an "a=inactive" line, according to the procedures described in RFC 4566 [39], unless the UE knows that the precondition mechanism is supported by the remote UE; and 
NOTE 1:
When setting the media streams to the inactive mode, the UE can include in the first SDP offer the proper values for the RS and RR modifiers and associate bandwidths to prevent the receiving of the RTCP packets, and not send any RTCP packets.

-
if the UE supports the precondition mechanism (see subclause 5.1.3.1), shall not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE.
If the UE supports the precondition mechanism (see subclause 5.1.3.1), and the desired QoS resources for one or more media streams are available at the UE when the SDP offer is sent, the UE shall indicate the related local preconditions as met, using the segmented status type, as defined in RFC 3312 [30] and RFC 4032 [64], as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment and shall not request confirmation for the result of the resource reservation (as defined in RFC 3312 [30]) at the terminating UE.
NOTE 2: 
If the originating UE does not support the precondition mechanism it will not include any precondition information in SDP.

...

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

and the following RFC3312 statements apply:

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

11 Option Tag for Preconditions

   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.
...

--------------------------------------
2.8.3
Proposed CT1 answer

if both UEs supported the precondition mechanism during call setup, then the UE sending a re-INVITE request in Call Upgrade scenarios shall include precondition related SDP attributes in SDP offer of the re-INVITE request and shall include the "preconditions" option tag in the Require header field of the re-INVITE request.

2.9
RAN5 question 9)

2.9.1
RAN5 question text

RAN5 respectfully asks CT1 to clarify whether, under the assumption that both UEs support the precondition mechanism, during call setup, 

9)
Would the device response to Call Upgrade need to include preconditions for QoS in the SDP answer and add the “preconditions” option tag to the Require header in the response?

2.9.2
Analyses

If precondition is supported by the UEs participating in the session, then the folllowing statements of RFC3312 apply:

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

5.2 Generating an Answer

   When the answerer receives the offer, it recreates the transaction

   status table using the SDP attributes contained in the offer.  The

   answerer updates both its local status and the transaction status

   table following the rules below:

      Desired Strength: We define an absolute ordering for the

            strength-tags: "none", "optional" and "mandatory".

            "Mandatory" is the tag with the highest grade and "none" the

            tag with the lowest grade.  An answerer MAY upgrade the

            desired strength in any entry of the transaction status

            table, but it MUST NOT downgrade it.  Therefore, it is OK to

            upgrade a row from "none" to "optional", from "none" to

            "mandatory", or from "optional" to "mandatory", but not the

            other way around.

      Current Status: For every row, the value of the "Current" field in

            the transaction status table, and in the local status table

            of the answerer, have to be compared.  Table 3 shows the

            four possible combinations.  If both fields have the same

            value (two first rows of table 3), nothing needs to be

            updated.  If the "Current" field of the transaction status

            table is "Yes", and the field of the local status table is

            "No" (third row of table 3), the latter MUST be set to

            "Yes".  If the "Current" field of the transaction status

            table is "No", and the field of the local status table is

            "Yes" (forth row of table 3), the answerer needs to check if

            it has local information (e.g., a confirmation of a resource

            reservation has been received) about that particular current

            status.  If it does, the "Current" field of the transaction

            status table is set to "Yes".  If the answerer does not have

            local information about that current status, the "Current"

            field of the local status table MUST be set to "No".

   Transac. status table  Local status table  New values transac./local

   ____________________________________________________________________

            no                    no                    no/no

            yes                  yes                   yes/yes

            yes                   no                   yes/yes

            no                   yes            depends on local info

          Table 3: Possible values for the "Current" fields

   Once both tables have been updated, an answer MUST be generated

   following the rules described in Section 5.1.1, taking into account

   that "send", "recv", "local" and "remote" tags have to be inverted in

   the answer, as shown in table 4.
                          Offer   Answer

                          ______________

                           send    recv

                           recv    send

                          local   remote

                          remote  local

           Table 4: Values of tags in offers and answers

   At the time the answer is sent, the transaction status table and the

   answerer's local status table contain the same values.  Therefore,

   this answer contains the shared view of the status of the media line

   in the current-status attribute and the negotiated strength and

   direction-tags in the desired-status attribute.

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

and given that the SDP answer is with preconditions for QoS, the following RFC3261 statement applies:

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

8.2.4 Applying Extensions

...

   Any extensions applied to a non-421 response MUST be listed in a

   Require header field included in the response. 

...

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

2.9.3
Proposed CT1 answer

if both UEs supported the precondition mechanism during call setup, then the UE receiving a re-INVITE request with "precondition" option tag in a Require header field or a Supported header field and with SDP offer with preconditions for QoS (sent for whatever reason including Call Upgrade scenarios) shall include precondition related SDP attributes in SDP answer of 200 (OK) response to the re-INVITE request and shall include the "preconditions" option tag in the Require header field of 200 (OK) response to the re-INVITE request.

