3GPP GERAN-Ad Hoc on GAN Enhancements Meeting
Tdoc GANE-07033
Sophia Antipolis, France

Agenda Item: 3.2
8th - 9th January 2007

Source: Huawei


Open Issues and Questions on GAN Enhancements
1. General

Many questions arise when removing the SGSN from the GAN architecture. 

Firstly, why we at all want to introduce EGAN architecture? Do we know of any service requirements that cannot be met with the existing GAN architecture? If the overall requirement motivating the EGAN introduction is to support IMS/VoIP, do we know that this cannot be supported in the existing GAN architecture? Document [1] from SA1 gives no answer to this type of questions and we think that before progressing the work any further we should understand the driving factors better.

Secondly, GERAN needs to agree to how big changes we are willing to accept for the GAN Enhancements and which interfaces we can accept to change. According to the GAN Enhancements Objectives from SA1 [1] no changes shall be made to the existing core network nodes/interfaces. Changing the GAN UE protocol stack (as in [2] – [4]) will lead to that two protocol stacks have to be supported in parallel (the existing one and the new one) for backwards compatibility reasons. It is our view that the GAN UE shall not be affected when implementing EGAN and thus the existing protocol stacks for the UE have to be kept. If this is commonly agreed in GERAN, changes to the control plane or user plane can only affect the Gb (BSSGP) interface, i.e. not the Up interface. This leaves very little room for such big changes as the ones proposed in [2] - [4].

2. PS control plane Service mapping at application level in E-GAN

Background/requirements:
The protocols proposed for PS control plane at EGANC includes at top layer a relay function. The relay handles towards the network the GTP-c protocol and towards the MS GA-PA protocol which is a subset of the TS 24.008 protocol. The relay function is not specified in [2]. 

Requirements related to end-to-end service between MS and GGSN for transport of control information are not specified in [2].
Question:
2-1 How is the relay function in EGANC providing service mapping between GTP-c and GA-PA protocol defined?

2-2 Which specific functions are performed by the relay?

2-3 Which functions (subset) of TS 24.008 is proposed?

TCP replaced by UDP
The “Access Layers” and “Transport IP” layer provide generic IP connectivity between the MS and the GANC. The “Transport IP” layer allocates an IP address to the MS. When the MS registers to a GANC, it establishes a TCP connection to the GANC. The TCP connection created during the Registration procedure is later used for GPRS signalling.

Excerpt from TS 43.318, sub-clause 8.17.2.1.

“The TCP connection that is used for GA-CSR signalling is also used for GA-PSR GPRS signalling and SMS transport identified by LLC SAPI 1 and SAPI 7 respectively. This TCP connection is available after GAN registration, so establishment of a separate channel, i.e. a TCP connection, for GPRS signalling and SMS transport is not required.”

In order to simplify the protocol stack the protocol layers TCP/GA-RC/GA-PSR have in contribution [2] been replaced by a single UDP layer.

Excerpt from GP-062101
“second, UDP may be used instead of TCP because TS 24.008 has procedure timers/retransmissions and there is already a TCP connection to check the presence of the terminal, established at GAN registration.”
If the “Transport IP” layer doesn't include a TCP connection between the MS and the GANC and no layer below UDP (Remote IP or Transport IP) has functionality similar to TCP, the control plane TCP protocol will for robustness reasons have to be kept also in EGAN for signalling purposes.
Question:
2-4
Which protocol layer will perform the re-transmission functionality today performed by the control plane TCP protocol?
3. PS user plane Service mapping at application level in E-GAN
Background/requirements:
The protocols proposed for PS user plane at EGANC includes at the top layer a relay function. The relay handles towards the network the GTP-u protocol and towards the MS the GRE protocol. From [2] the following information is missing:

· The relay function is not specified; 

· Requirements related to end-to-end service for user data between MS and GGSN are not specified;
· The PDP context and QoS parameter(s) handling in GTP-u and the GRE function are not specified. 

As the examples show below GRE is specified with a number of functions but no service primitives are defined and GTP-u is specified with service primitives.
GRE and GTP-u protocol functional overview:   

· The GRE protocol provides a lightweight encapsulation for use in policy based routing. The GRE protocol includes a number of optional controlling parameters, i.e. Checksum, Routing Functions, Key Present, Sequence Number Present, Strict Source Route, Recursion Control, Version Number, Protocol Type of payload etc.

· GTP-u functions are defined in TS 29.060. GTP-u tunnels are used to carry encapsulated T-PDUs and signalling messages between a given pair of GTP-u Tunnel Endpoints. Optionally, in sequence delivery is provided and sequence number handling for user plane and control plane is specified for the relay function for GTP-u and SNDCP/PDCP but not for GTP-u and GRE.

The following primitives are defined for the control plane:
	Primitive
	Parameters

	GTP-U-CONTROL-RX/TX-SETUP.request/confirm
	QoS info; IP address; TEID

	GTP-U-CONTROL-RX/TX-RELEASE.request/conf
	TEID

	GTP-U-CONTROL-RX/TX-ERROR.indication
	Cause


The following primitives are defined for the user plane:
	Primitive
	Parameters

	GTP-U-UNIT-DATA.request
	DATA; TEID; IP address; Other info (note)

	GTP-U- UNIT-DATA.indication
	DATA; TEID; Other info (note)


Questions:
3-1 How is the relay in EGANC providing service mapping between GTP-u and GRE?

3-2 Which specific functions are performed by the relay?
4. UE impacts
Questions:
4-1 The proposed new protocol stacks will have an impact on the UE. Do we really want to change the UE’s protocol architecture? If so, we should list and agree on all the impacts.

4-2 With TCP replaced by UDP, how will backwards compatibility work?

4-3 Will an MS have to implement two protocol stacks in parallel used depending on whether it’s camping in a GANC or EGANC network environment?
5. Lossless cell change and HO related to flow control in EGAN
Background/requirements:

In Rel-6 the BSSGP protocol supports flow control in both the user and control plane. In TS 43.318 downlink flow control is supported as defined in TS 48.018. The flow control mechanism manages the transfer of BSSGP UNITDATA PDUs sent by the SGSN on the Gb interface to the GANC/BSS. The flow control is used to adjust the flow of BSSGP UNITDATA PDUs to a BVC buffer and optionally for individual PFC’s. The amount of buffered BSSGP UNITDATA PDUs in the GANC/BSS should be optimised to efficiently use the available radio resource. The volume of buffered BSSGP UNITDATA PDUs for a BVC, MS or PFC should be low. 
The EGAN architecture proposed in [2] does not support any flow control mechanism to manage data sent by the GGSN on the Gn interface to EGANC. In the proposed architecture the GGSN will forward the messages to the appropriate EGANC node which in turn will forward the messages to the AP node. The GGSN can not adjust the flow according to available radio resources. User data will be queued in EGANC or most probably in the AP node depending on the available radio resources.

To support lossless cell change and HO in EGAN different mechanisms can be used such as:

· Empty the message queue associated with the old cell before moving to the new cell. If flow control is applied it is an advantage as it allows minimizing the message queue at the receiving node. 

· Move the message queue associated with the old cell to the new cell at the time of cell change. If flow control is applied it is an advantage as it allows to minimize the message queue at the receiving node.
Questions:

5-1 If lossless cell change is supported in (E)GAN, which mechanism is used to guarantee lossless cell change between APs?
5-2 Will lossless handover, i.e. to UMTS be supported?
5-3 Which mechanism is defined to provide lossless handover to other RATs?
5-4 Without any changes to the GGSN node, how is flow control between EGANC and GGSN performed?
6. Transport IP
Background/requirements: 

In [2], figure 1 - 4 (and also in [5]) the terms “Transport IP” and ”Generic IP Network” are used. No definition is provided of these terms and the service provided on top of “Transport IP” is not defined. The term “IP transport” is introduced in TS 25.933 but it is not clear if “Transport IP” has the same definition.

Question:
6-1
Does “Transport IP” provide an upper layer with a free choice to use either:
· IP protocol with addressing to support end-to-end addressing service;
· UDP protocol with connectionless service;
· TCP protocol with connection oriented service;
· Other protocols like GTP… ?
7. Quality of Service

Background/requirements:

Requirements for QoS support are specified in TS 23.107 and are met by both WCDMA and GSM. 
In legacy GSM, the SGSN requests activation of a PDP context towards the GGSN while the GANC (BSS) negotiates the QoS with the SGSN via PFC procedures over the Gb interface. In TS 43.318 the Gb interface between GANC and the SGSN supports the PFC procedures defined in TS 48.018 and thus also the QoS handling in TS 23.107. In the proposed Enhanced GAN architecture (GP-062101) the PDP Context concept is kept but not the PFC handling.
Question:
7-1 What are the changes to QoS handling when EGAN is introduced?
8. CS domain simplifications

In the GAN Enhancements Objectives (S1-061199) it is foreseen that simplifications are made to both the CS and the PS domains while in GP-062101 the CS domain is left unchanged.

Excerpt from S1-061199

Reduce the complexity for delivery of CS and PS services reducing number of functions / protocol overhead
Question:
8-1
Why are no simplifications made to the CS domain?

9. Identifiers used in (E)GAN
In GSM, the NSAPI/TLLI pair is used to route packets in the network layer according to:
Excerpt from TS 23.060, sub-clause 12.6.3.5.
“The Network layer Service Access Point Identifier (NSAPI) and Temporary Logical Link Identity (TLLI) are used for network layer routeing. An NSAPI / TLLI pair is unambiguous within a routeing area.”
Question:
9-1 Only the NSAPI is embedded in the GRE header. How is handover performed between EGANC and GERAN without the PFC and the NSAPI/TLLI pair?
10. EGANC as an anchor point

In [4] (sub-clause 2.1) the EGANC acts as an anchor point for the control plane. This implies that we will still have an interface (Gn) between the EGANC and the SGSN. The aim to fully reduce any connection between EGANC and the SGSN is thus not accomplished with this solution.
Question:
10-1 If the Gn interface cannot be omitted, why do we at all want to introduce the EGANC solution?
11. Proposal
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Figure 1: Proposed PS control plane solution

Outlined above is a simple, alternative solution to the one proposed in [2] – [4]. Our proposal does not affect the MS, nor the core network. We have not analysed this proposal any further but it might be interesting to discuss it at the upcoming meeting on GAN enhancements.
The existing GAN architecture can also be improved by introducing "light weight" protocols already proposed for LLC and SNCP.

12. Conclusions

As outlined in this document we have some questions on the architecture proposed in [2] – [4]. More important, we are missing details about the driving forces behind and the background to why and in what way GAN has to be improved. What are the service requirements on GAN? Can they not be fulfilled with the existing architecture? We think these questions shall be answered before digging into any details on this issue. 
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