3GPP TSG CT WG1 Meeting #88bis





C1-143782
Sophia Antipolis (France), 20-24 October 2014
Source:
Huawei, HiSilicon
Title:
Discussion on potential backward compatibility issues on new QCI values for GCSE
Agenda item:
12.15
Document for:
Discussion and Decision
1. Introduction
In SA2#104 July meeting, four new QCI values were added in stage 2 TS 23.203 to meet performance requirements for Mission Critical and/or PTT tasks (see S2-142925 [1]). SA2 then sent an LS C1-142979/S2-142926 [2] to other related WGs including CT1 to inform the agreement and request the feedback if any. In CT1#88 July meeting, CT1 agreed a CR C1-143389 [3] to add the new QCI values in the EPS QoS IE definition to implement the stage 2 requirement.
After CT1 CR got agreed, some companies found that there may be backward compatibility issues for the legacy UE on handling the new introduced QCI values. Hence an exception sheet was created to dedicatedly cover this open issue only.

Due to the tabled CT1 CR was a late document presented in CT1#88 meeting, so no much detail/extensive discussion given on the backward compatibility issues for the legacy UE during the meeting.

This discussion paper attempts to revisit such backward compatibility issues in detail and provide an extensive analysis to confirm that such backward compatibility issues do not exist anymore. Finally a way forward in CT1 was proposed.
2. Discussion

2.1 What is the backward compatibility issues
In this section, the analysis is based on an assumption that a legacy UE could receive a new QCI values (i.e. QC1-65/66/69/70) for GCSE during the network initiated EPS bearer activation/modification procedures.

Following the existing definition given for the EPS QoS IE in TS 24.301 Table 9.9.4.3.1, except the QCI-1 ~ QCI-9, and QCI-128 ~ QCI-254 for "Operator-specific QCIs", all other QCI values are reserved. Hence, for the legacy UE, the four new added QCI values (i.e. QC1-65/66/69/70) will be treated as reserved values. 

In the same Table 9.9.4.3.1, below text was given for the UE to handle the unknown QCI values:

"If the UE receives a QCI value that it does not understand, the UE shall choose a QCI value from the set of QCI values defined in this version of the protocol (see 3GPP TS 23.203 [7] and 3GPP TS 29.212 [16B]) and associated with:


-
GBR bearers if the IE includes a guaranteed bit rate value; and


-
non-GBR bearers if the IE does not include a guaranteed bit rate value.

The UE shall use this chosen QCI value for internal operations only. The UE shall use the received QCI value in subsequent NAS signalling procedures."

One interpretation of above text is: a reserved QCI value is a valid value but "it does not understand" by the UE. Following this interpretation, upon receipt of a new QCI values (i.e. QC1-65/66/69/70) for GCSE during the network initiated EPS bearer activation/modification procedures, the legacy UE will behave as above text, hence no backward compatibility issues exist for the legacy UE. Note that the green highlighted text "The UE shall use the received QCI value in subsequent NAS signalling procedures." does mean that in the subsequent NAS signalling exchange with MME, the UE still use the received QCI value from network, not the local chosen QCI value.

Conclusion I: if the legacy UE behaves as described in TS 24.301 Table 9.9.4.3.1 upon receipt of the new QCI value for GCSE, then it will handle well and no backward compatibility issues exist.
However, there is another interpretation of above text given in TS 24.301 Table 9.9.4.3.1: a reserved QCI value is an invalid value and should be treated as a protocol syntactical error by the UE. This was based on below text given in TS 24.007 and TS 24.301:
In TS 24.007:

"11.4.2
Other syntactic errors

This clause applies to the analysis of the value part of an information element. It defines the following terminology:

-  An IE is defined to be syntactically incorrect in a message if it contains at least one value defined as "reserved", or if its value part violates syntactic rules given in the specification of the value part."
In TS 24.301:

"7.5.1
Common procedures

When on receipt of a message,

- an "imperative message part" error; or

- a "missing mandatory IE" error

is diagnosed or when a message containing:

- a syntactically incorrect mandatory IE;

- an IE unknown in the message, but encoded as "comprehension required" (see 3GPP TS 24.007 [12]); or

- an out of sequence IE encoded as "comprehension required" (see 3GPP TS 24.007 [12]) is received,

the UE shall proceed as follows:

If the message is not one of the messages listed in subclause 7.5.3, item a, b, c, or d, the UE shall return a status message (EMM STATUS or ESM STATUS depending on the PD) with cause #96 "invalid mandatory information"; and"

"7.5.3
EPS session management

The following UE procedures shall apply for handling an error encountered with a mandatory information element in an ESM message:

a) If the message is an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST, an ACTIVATE DEFAULT EPS BEARER CONTEXT REJECT message with ESM cause #96 "invalid mandatory information", shall be returned.

b) If the message is an ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST, an ACTIVATE DEDICATED EPS BEARER CONTEXT REJECT message with ESM cause #96 "invalid mandatory information", shall be returned."

Note that EPS QoS IE was a mandatory IE in the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST and ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST messages but an optional IE in the MODIFY EPS BEARER CONTEXT REQUEST message and not included in the DEACTIVATE EPS BEARER CONTEXT REQUEST message. If a reserved QCI value is included in an optional EPS QoS IE, the UE will handle as below:
"7.7.1
Syntactically incorrect optional IEs
The UE shall treat all optional IEs that are syntactically incorrect in a message as not present in the message."
Hence, following this interpretation, only upon receipt of ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST or ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST message including a new QCI value, the legacy UE will return a reject message to the network with ESM cause #96 "invalid mandatory information" which causes the procedure failed and stopped. For network initiated EPS bearer modification procedures, the legacy UE can handle well.
However, even the legacy UE rejects the network request and causes the procedure failure, what is the real problem here? The result is the downlink GCSE service initiated by the network is not available. But it is very natural that the GCSE service is not available for the legacy UE who does not support GCSE. Hence, it is a correct handling for the legacy UE to reject the network initiated EPS bearer request with a new QCI value for GCSE.
Conclusion II: if the legacy UE treats the received new QCI value as a protocol syntactical error, the UE will reject the network initiated EPS bearer activation procedure and cause the procedure failed. However, cannot see this is a problem due to it is a correct handling for the legacy UE to reject the request for GCSE service.
2.2 Why the backward compatibility issues do not exist
In this section, the analysis is mainly focused on whether a legacy UE could receive a new QCI values (i.e. QC1-65/66/69/70) for GCSE during the network initiated EPS bearer activation/modification procedures.

About the usage of new defined QCI values for GCSE, currently there is no clear description given in stage 2 specifications. From the description given in the "Table 6.1.7: Standardized QCI characteristics" in TS 23.303 (added by S2-142925 [1]), a new GBR QCI values (i.e. QCI-65) are typically used for MCPTT voice while another new non-GBR QCI values (i.e. QCI-69) can be typically used for MCPTT signalling. When comparing the QCI characteristics to the existing QCI values used for the IMS services, one can see they are very similar, e.g. QCI-69 is similar as QCI-5 for the signalling with higher priority than other non-GBR QCI values, while QCI-65 is similar as QCI-1 for the voice with higher priority than other GBR QCI values.
As we known, for the IMS services (e.g. MMTEL voice/video, SMS-over-IP), the UE should firstly perform IMS registration by establishing a default EPS bearer with QCI=5 to the network. After IMS registration is successful, then to establish a dedicated EPS bearer with QCI=1 to setup the IMS services (e.g. voice). So here the key point is: the IMS services can be available only after the successful IMS registration.
Then the similar question to the GCSE availability in LTE is: whether the UE needs firstly to perform registration before enabling GCSE services in LTE? One can find the related description (e.g. the text copied below) given in TS 23.468 based on which could have an answer is: Yes!

"The GCS UEs register with their GCS AS using application signalling for participating in one or multiple GCS groups.
…

When a PLMN is selected, the UE registers or re-registers with the GCS AS and reports to it the PLMN ID of the current serving network as well as its HPLMN ID.
…

However, there are requirements on GC1 reference point described in this specification via the procedures to convey certain information (e.g. PLMN ID) and perform certain functions (e.g. register or re-register with serving PLMN ID) in order for the EPS and MBMS bearer services to be delivered accurately."
Hence, we could have below observation:
Observation I: the UE needs firstly to register with the GCS AS (Application Server) to enable GCSE services in LTE.
Then another question is: how to use the EPS bearers for GCSE registration and GCSE services? One can find some guidance from SA2 specifications:
In TS 23.468:

"In order to enable GCS, a PDN connection needs to be established that can be used for GC1 signaling exchange. When the PDN connection gets established the PCC functionality determines a QCI and an ARP for the default bearer, which may be used for GC1 signaling. Alternatively, during PDN connection establishment a dedicated bearer may be established for GC1 signaling by configuring PCC rules accordingly."

"The GCS AS provides the Service Information to the PCRF and the BM-SC. The Service Information is mapped by the PCRF and the BM-SC to the QoS parameters under the consideration of the respective EPS network."

In TS 23.203:

"NOTE 9:   It is expected that QCI-65 and QCI-69 are used together to provide Mission Critical Push to Talk service (e.g., QCI-5 is not used for signalling for the bearer that utilizes QCI-65 as user plane bearer). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling."

From above normative text in TS 23.468, we could have a GCSE registration procedure as below:

(1) A UE supporting GCSE wants to send GCS application signalling to register with the GCS AS;
(2) The upper layers send the request to UE NAS layer which trigger the UE to establish a new PDN connection by sending a PDN CONNECTIVITY REQUEST message to the network;

(3) The network will response a ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message to the UE in which includes a mandatory EPS QoS IE;

(4) The UE accepts the request message which result in the new PDN connection was established successfully;

(5) The UE sends GCS application signalling via the established new PDN connection to GCS AS for registration and gets successful;

(6) The GCS AS provides the GCSE service characteristics to the PCRF based on which the PCRF translates them to PCC policies (e.g. bearer configuration, including QCI and ARP) and forwards its policy decision to the PCEF;
(7) The PCEF determines, based on policies provided by the PCRF, whether to modify already established bearers or to establish dedicated bearer(s) with the determined bearer characteristics:
a) For GCS application signalling, the PCRF could decide to use the default EPS bearer of the new PDN connection, hence the PCEF determines to initiate an EPS bearer context modification procedure to assign the QCI-69 to the default EPS bearer; or alternatively, the PCRF could decide to use a dedicated EPS bearer of the new PDN connection, hence the PCEF determines to initiate a dedicated EPS bearer context activation procedure to establish a dedicated bearer with QCI-69.
b) For the subsequent GCS application data (e.g. MCPTT voice), the PCRF requests PCEF to initiate a dedicated EPS bearer context activation procedure to establish a dedicated bearer with QCI-65.
One may argue that due to an informative text given in TS 23.203 "(e.g., QCI-5 is not used for signalling for the bearer that utilizes QCI-65 as user plane bearer)", in above step (3) the network should include QCI-69, not QCI-5 for the default bearer during the new PDN connection establishment which is used for GCS application signalling. If so, then the UE will receive an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message including QCI-69 in step (3).

However, the key point is: at above step (3), the first GCS application signalling for registration is not sent to the GCS AS yet. Then the GCS AS will not provide anything to the PCRF for enabling GCSE. As a result, the PCRF will not decide to assign the new QCI values (i.e. QCI-69) during the new PDN connection establishment. So it is not possible to transmit the first GCS application signalling for registration via the PDN connection including QCI-69. Here one reasonable handling is: the first GCS application signalling for registration is transmitted via the PDN connection including an existing QCI value (e.g. QCI-5), once the GCSE registration is successful, the GCS AS requests the PCRF to inform PCEF to modify the default bearer with QCI-69 for the subsequent GCS application signalling. Hereafter the information provided by above NOTE 9 in TS 23.203 can be followed.
Hence, we could have below observation:

Observation II: the first GCS application signalling for registration is transmitted via the PDN connection including an existing QCI value (e.g. QCI-5).
Based on above Observation I and Observation II, for the legacy UE who does not support GCSE functionality, the upper layers will never request the NAS layer for GCS application signalling transmission, as a result, it will never register to the GCS AS and the GCS AS will not request PCRF to do something for GCSE. Finally, the legacy UE will never receive the new QCI values for GCSE from the network.
Conclusion III: the legacy UE will never receive the new QCI values for GCSE from the network.
Based on Conclusion III, though there is no technical issue to let the UE explicitly report its capability of supporting new GCSE QCI values to the network, this does impact the UE implementation for a case which never happen.
3. Proposal
CT1 needs to discuss this potential backward compatibility issues on new QCI values for GCSE based on the information provided in this discussion paper.

It proposes two possible ways forward:

(1) If CT1 could agree the Conclusion I and Conclusion II in section 2.1 which is under CT1 scope, then no backward compatibility issues exist and hence no further action needs to do in CT1. The GCSE_LTE WID could be treated 100% completed in CT1; otherwise

(2) CT1 needs to send an LS to SA2 to confirm whether the Observation I and Observation II in section 2.2 are correct which is out of CT1 scope. CT1’s further action is based on the feedback from SA2.
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