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Comments to the “Support of Conversational Services over the PS domain; 

Technical Report (Release 6) v0.9.0”
Technical Report (TR) on “Support of Conversational Services over the PS domain (v0.9.0)” provides a good overview of the new and affected procedures on the support for conversational services in GERAN A/Gb mode. 

However, there are still a number of open issues, essential and minor ones, which are mentioned in the TR but not, yet, dealt with and the ones that are not mentioned at all, but are relevant to the support of Conversational Services in GERAN A/Gb mode.

Apart from this the TR is not properly structured to clearly reflect its scope and content. There is no section in the TR identifying new procedures/protocols and existing procedures/protocols that need to be enhanced in order to support conversational services in GERAN A/Gb mode. 

This document presents some discussion on the open issues, points out the open issues as identified in the TR and gives some specific comments as well as suggestions on the improvement of the TR structure and contents.

1. PS handover Architecture and Principles

In the TR (v0.9.0) PS handover principles (Section 5.3.2) it is defined that it is the PFC that is subject to handover and it is the source BSS that decides on which PFC are subject to handover.

However during GERAN#16bis, in [G2- 030497] related to handover principles, another proposal has been presented, which is a fundamental change to the PS handover principles, suggesting that it is the target SGSN (during inter-SGSN PS handover) and not the source BSS that decides which PFC are subject to handover.   

The relevant first five handover principles are listed in the table below both from the TR (v0.9.0) and from the [G2- 030497]: 
	Agreed Handover Principles from TR (v0.9.0)
	Agreed Handover Principles from [G2- 030497]

	1. It is the PFC that is subject to handover.

2. The source BSS makes the decision to initiate the handover preparation phase when required for PFC(s) subject to handover.

3. Information pertaining to all PDP contexts and PFCs relating to the MS should be sent from the source SGSN to the target SGSN in the handover signaling regardless of their QoS.

4. The target BSS should make the final decision on which PFCs are subject to handover and to assign resources over the Um interface in the new cell. This decision is based on the target BSS being able to fulfill the QoS for these PFCs. 

5. The target BSS must inform the source SGSN about which PFCs have been assigned resources over the Um interface so that SGSN bi-casting or packet forwarding can be initiated where needed.
	1. It is the PFC that is subject to handover.

2. The source BSS makes the decision to initiate the handover preparation phase when required for PFC(s) subject to handover.

3. Information pertaining to all PDP contexts and PFCs relating to the MS should be sent from the source SGSN to the target SGSN in the handover signaling regardless of their QoS.

4. The target SGSN (in the Inter SGSN case) decides which PFCs shall be created in the target BSS;

5. The target BSS should make the final decision on which PFCs are subject to handover and to assign resources over the Um interface in the new cell. This decision is based on the target BSS being able to fulfill the QoS for these PFCs. 

6. The target BSS must inform the source SGSN about which PFCs have been assigned resources over the Um interface so that SGSN bi-casting or packet forwarding can be initiated where needed.  


Table 1 Comparison on the agreed handover principles

From the presented agreed handover principles in the table above, in the first instance it seems like there are no major differences between the two proposals. However from the PS handover architectural perspective it makes a difference on whether it is the source BSS or the target SGSN deciding on which PFCs are subject to handover. There are two options possible:

1. Source BSS decides on which of the MSs PFCs are subject to PS handover and initiates PS handover procedure only for these PFCs.

2. Source BSS initiates PS handover procedure for the MS regardless of the PFC and it is the target SGSN that decides on which of the MSs PFCs are subject to PS handover.  Target SGSN decides on which PFCs are subject to handover based on the PDP contexts and it local policies.

In the first option PFCs list need to be send from the BSS to the SGSN, while in the second option the PFCs list will not be needed as part of the PS handover signaling messages. The second option provides a simpler PS handover management for the BSS. 

The second option indicates that it is the target SGSN that decides on which PFCs are subject to PS handover. However the role of the source and target SGSN in case of inter-SGSN PS handover need to be defined. For example source SGSN when sending a request for PS handover to target SGSN might indicate which of the PDP contexts had PFC subject to handover in the source cell or source SGSN will simply send a PS handover request for all MSs active PDP contexts (or part of them depending on the local policy).

As it can be derived from the above there are some fundamental issues related to the basics of the PS handover architecture that need to be discussed and defined before continuing further with the work in the TR.

2. Comments on the GRR Description 

GRR protocol is depicted in the TR as an important part of the technical solution for supporting conversational services in GERAN A/Gb mode. 

However, despite its importance, the GRR protocol specification is missing from the TR. Following the paragraphs where the GRR and its related functions are described, it is not possible to have a clear view on what is exactly the role of this protocol, what is its functionality and how is this protocol affecting and is related to other existing protocols in GERAN A/Gb mode. 

Below a list of these paragraphs is given as taken from the TR. These paragraphs are named as GRR-Descriptions and the text between (“”) is the original text from the TR:   

GRR-Description 1:

In Section 5.2.1.1.2, it is said, “upon receiving a PFC notification from BSSGP-PFM, GRR determines how the PFC should be realized with respect to measurement reporting and radio configuration. When a PFC subject to Handover is transported over a FLO based channel GRR is responsible for sending FLO configuration information to the mobile station (FFS). In addition, GRR is responsible for determining when a handover condition occurs. When a handover condition is detected, GRR notifies PFM, which takes further steps as described in 5.2.1.1.1 for the BSSGP protocol component of RRM. GRR will be responsible for sending the following handover related messages over the air interface:

· PS Handover Command
· PS Handover Complete

· PS Handover Complete Ack

GRR-Description 2:
In Section 5.2.1.2.1 it is said, “GRR entity is responsible for configuring the physical layer, the MAC sub-layer and the RLC sub-layer based on configuration information received from its peer GRR entity in the BSS. The GRR entity is also responsible for supporting PS Handover procedures”. 

Based on the GRR-Description 1 and GRR-Description 2 the GRR s responsible for the:

· PFC realization 

· Notification to PFM when handover is detected, in order to start sending PS handover message on the Gb interface 

· Sending PS handover messages on the air interface 

· Configuring the physical layer, the MAC sub-layer and the RLC sub-layer at the MS side 
· PS handover procedures 
Reading further in the TR, physical channel management is handled by the RLC/MAC (see Section 5.2.2.1). GRR’s role/relation in this management is not mentioned although it is stated earlier (see GRR-Description 1, GRR-Description 2) that it is GRR that is responsible for configuring physical layer as well as RLC/Mac sublayer. 

In the Section related to QoS management the role of the GRR is the “interaction with the physical channel management function to release radio resources no longer needed for a PFC in a given cell (BSSGP-PFM, RLC/MAC and GRR)”. In the QoS management Section in the TR it is also said that the realization of the PFC is the responsibility of BSSGP and RLC/MAC. This however seems contradictory with the GRR-Description 1, where it is said that GRR is responsible for the realization of PFC. 

In the handover management GRR is responsible for “commanding the MS to handover (GRR)” and “informing the BSS of completion of handover in the target cell (GRR)”, although based on the GRR-Description 1 and GRR-Description 2 it is the GRR that is responsible for PS handover procedures.

GRR description as given in GRR-Description 1 and GRR-Description 2 seems to be compliant to some extent only with the Sections on “Modification to FLO”.

Therefore considering the above to avoid any confusion on the functionality of this protocol and on its relation to other protocols, i.e. RR, RLC/MAC and BSSGP there should be detailed description in the TR in a separate section on the GRR protocol.

3. Identified Open Issues in the TR

In the current version of the TR there are a number of open issues mentioned that are still marked as for further study (ffs), essential ones as well as minor ones. A list of these open issues as derived from the TR is given  below:

· Measurement Reporting Management
RLC/MAC or LAPDm are the protocol entities considered for the measurement reporting management on SACCH, however no decision has been reached as to which protocol entity to use, as no discussion has occurred on this topic. 
In Section 5.4.1.1.4 of the TR related to the FLO and measurement reporting signaling channels used for measurement reports should be SACCH using LAPDm, thus the protocol entity responsible for measurement reporting transport is LAPDm. However it is still added as ffs that the RLC/MAC may be used, but also that measurement reports can be sent on a GRR signaling TBF, although it stated that LAPDm should be utilized.

The initial scope of the TR was the provision of conversational PS services on dedicated channels. Following the discussion in GERAN2#16bis, it was agreed to capture as well the operation on shared channels. Such operation is currently missing completely from the TR.

· Agreed Handover Principles

PS handover procedures are explained quite thoroughly but there are still quite some items ffs essential to the PS handover procedures. Most important ones are given below: 

1. PFC is subject to handover, however it is still open whether it is needed that the BSS sends the “PFC(s) To Be Set Up List” to the SGSN. Looking into BSSGP [TS08.18] protocol it is clear that the PFCs are identified by the PFI and for each of the PFC the SGSN has the relevant information. Considering that source BSS makes the decision on which PFC are subject to handover than a list of PFIs needs to be send to the SGSN. 

2. Although very important the content of the  “Source BSS to Target BSS Transparent Container” as well as “Target BSS to source BSS transparent container “ IE is not yet defined. The required information to be carried in these containers needs to be defined.

3. Bi-casting and packet forwarding are mentioned without prior definition. The description as to which one is applied in case of lossless and lossy PS handover is missing as well.

Note: A definition similar as in TR 25.936 (v4.0.1) is needed where it is said:  

“Bi-casting: The capability of a node to receive original data, and send this data in its original form over two different paths.

Duplication: The capability of a node to receive original data, and send this data over one path in its original form, as well as duplicating it and sending it in a different form over a different path. The duplicated data is in a different form than the original data received.” 

4. It is undecided whether NMO I and Gs interface are mandated when supporting PS handover.

5. Under 9, and 10 it is mentioned that explicit RAU is performed. This seems to suggest a new type of RAU procedure, while in fact PS handover procedure simplifies the RAU procedure in case of SGSN change as the MM and PDP contexts are already exchanged before the MS is residing in the target cell.  Thus an intra-SGSN RAU procedure is performed always when PS handover is supported.  

6. Under 11.  it is said, “Uplink and downlink data transfer continues during the explicit Routing Area Update procedure. This is possible because of certain RAU centric functions (e.g. PDP Context Update) that are performed during the handover execution phase.” This statement has no reference to any of the specifications and it is not mention nor explained in the GMM related procedures in Section 5.2.1.2.2. 

- Service and PFC Management Procedures

It is not determined which messages need to be sent to the MS (on a PACCH and on PCCCH) to assign resources for a PFC that require pre-allocation. 

Both the definitions of a PFC that requires resource pre-allocation and of the concept of pre-allocation are missing and must be described.

Note: The Definition section in the TR needs to be updated to reflect all the new used terms.

Apart from all the open issues given above that are mentioned in the TR there are a number of issues related to GERAN A/Gb mode procedures that are relevant when supporting conversational services that are not yet part of the TR.  Below a list of these procedures and related open issues is given: 

· PS handover Failure Scenarios, (for example, when no resources are available in the target cell or initial access failure in the target cell) are not mentioned at all nor the related signaling messages and their handling.

· PS handover Signaling messages format and contents  

· GRR (GPRS Radio Resource) is a new protocol entity depicted in the control plane protocol architecture as “a new radio resource management entity responsible for managing resources on channels that support conversational services”.  However despite its relevance for the support of conversational services, a description of the functionality of this protocol, its service primitives and relation to the existing GERAN A/Gb mode protocols is missing in the TR. 

Note: From the TR it is clear that two new concepts are introduced to support conversational services, GRR and PS handover. While PS handover is explained extensively, GRR and its functionality is left floating in separate section in the TR, instead of being described and specified in a separate section same as PS handover 

· RR operating modes (packet idle mode, packet transfer mode) [TS43.064, TS24.007]] issues with respect to the state machine i.e. changes needed to the existing states, need for new states and interaction with RR protocol when PS handover is supported are not studied yet. These issues as well are essential and must be addressed in the TR.

· Dual Transfer Mode issues with respect to the impacts on the RR functionality, CS and PS handover support are not studied yet.

4. Structure of the Technical Report  

In this section comments on the general structure of the TR and its content are given.  

4.1 General Structure

In the “Scope” Section of the TR it is stated that the TR document presents description of the technical solutions for the support of the conversational QoS class in GERAN A/Gb mode. 

The scope of the document is well reflected in the content of the TR, but there is there is no section in the TR identifying and summarizing:

· new procedures and protocols that are needed in GERAN A/Gb mode to support conversational class, e.g. PS Handover, GRR, 

· affected existing procedures and protocols and possible enhancement to these procedures and protocols to support conversational services in GERAN A/Gb mode 

· existing procedures and protocols that can be utilized without any enhancements as they are currently defined in the respective specifications 

A section like this would give a very good overview of the content of the TR and the technical solutions presented in the TR. It will also be of great assistance in identifying different work phases in the TR. 

Instead of this in the current version of the TR, the first Section on the technical solutions is Section 5.1 on “Reference Architecture”, where without any prior reasoning on its existence GRR (GPRS Radio Resource) appears.  

Further in the document, in Section 5.2 on Radio Resource Management (RRM), PS handover related signaling and functionality is mentioned as if the PS handover procedure is a common knowledge, existing mechanism in GERAN A/Gb mode. This makes the explanations rather confusing as the PS handover mechanism together with handover principles are only defined in the Section following Section on RRM, thus in Section 5.3. 

Note: PS handover should be defined in the ‘Definition’ section. 

Therefore in order to improve the descriptions of the technical solutions presented in the TR as well as its readability a Section as mentioned above is needed in the TR before going into detailed technical solutions. This Section would provide better understanding and description of the technical solutions in the TR.

4.2 Current TR Content 

As already mentioned, there are a number of open issues in the TR that need to be considered. From what currently exists in the TR, there are only two technical solutions that are more complete than the rest: 

· PS Handover for Conversational services 

· Mechanisms for Initial Access in the Target Cell

However as already mentioned in Section 1 there are still some fundamental issues related to PS handover architecture that need to discussed and defined. 

The rest of the sections, such as: Section 4 “Reference architecture”, Section 5.2. “RMM procedures”, Section 5.4. “Radio channel support for Conversational QoS”, Section 5.6. “Service and PFC Management Procedures”, are still not defined in the same level as the above-mentioned procedures. Furthermore as is currently without an agreed PS handover architecture and precise definition of new protocol functionalities it will be difficult to provide more detailed descriptions to the above mentioned Sections.

5. Conclusions

The comments presented in this document are intended to improve the technical contents of the TR as well as its readability.  Specifically the following items must be clarified/defined in the TR:

· PS Handover principles and nodes functionalities

· GRR protocol services and functions vs. RLC/MAC protocol. Protocol architecture and functionality split between radio protocols 

· Measurement reporting management and related layer 2 functionality. Which of LAPDm or RLC/MAC or GRR is used?

· Service and PFC management procedures: the term “pre-allocation” is introduced but its concept is not defined

· RR operation modes and interactions with RR protocol 

· General structure and content of the document: only PS handover and initial access in the target cell are sufficiently described. The rest is far from complete.

· Support for shared channels (given recent discussions since GERAN2#16bis)
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