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1
Introduction

The cover sheet sent with v2.0.0 of TS 23.279 contained the following outstanding issue:

“1.
Current Radio Environment information: What type of information and the benefit of exchanging this information need to be further motivated before it can be inserted in the current specification.  The resolution of this issue waits upon a response to LS sent to RAN2 and GERAN.”
This document attempts to explain the use of the information and what could be encoded within it.

Note that the draft report from the RAN 2 meeting in Athens states:

“

R2-051362
(S2-050937, to RAN2). LS on exchange of radio capabilities in CSI
SA WG2

This Liaison Statement was postponed for the next meeting.”

“Last” week’s RAN2-LTE ad hoc does not seem to have handled this LS and, unfortunately the next RAN 2 meeting does not seem to be until 29/8/05, in London.

Whether or not the GERAN meeting 20-24/6/05 will reply to SA2’s LS is, as yet, unknown.

Hence SA 2 seem to need to progress this issue without input from RAN 2.

2
Benefits of exchanging radio capability information

For many new services such as CS-video telephony, and, ‘sending a picture during a call’ it is important to know that both A and B parties have a suitable terminal, and, that both their local radio networks can support the service.

Currently, and for some time in the future, 3G coverage will not cover the whole of the world’s population. It is interesting to consider the following – imaginary – ‘population coverage’ figures. Iff these map directly to the chance that a subscriber is in 3G coverage; then it is easy to calculate the chance that both A and B parties are in 3G coverage; and then, evaluate the call failure rate for a service that needs 3G coverage:

Population coverage
Possible probability of A party being in 3G coverage
Possible probability of B party being in 3G coverage
Possible probability of both A and B parties being in 3G coverage
Chance of E2E service not succeeding

60%
0.6
0.6
0.36
64%

70%
0.7
0.7
0.49
51%

80%
0.8
0.8
0.64
36%

90%
0.9
0.9
0.81
19%

98%
0.98
0.98
0.96
4%

Hence it can be seen that for services such as CS video telephony, it is very useful to know whether the other end is using 3G coverage before initiating a “switch to video”. 

Already the R’99 standards permit 2G EDGE CS video calls and there are studies underway in GERAN looking at improvements for Rel-7. Terminals that support such 2G video capability could be made aware that the 2G cell that they are using supports (or does not support) EDGE CS, eg by a one bit extension to the system information sent on the BCCH, or, by some other pragmatic signalling from the network.

Overall, for CS video telephony, knowledge that a 64 kbit/s CS bearer is potentially available seems to be the key component (for a terminal capable of CS video).

In a similar manner, it can be seen that services that require the simultaneous combination of CS traffic and PS traffic will benefit from knowing that either 3G or DTM coverage is likely to be available at both ends.

Once the local and remote party’s radio capabilities are known, these can be combined with the static, cached remote terminal capabilities. The terminal can then adjust its User Interface to prompt the customer to use a service that is likely to work, or, to adjust the User Interface such that it discourages the customer from attempting an action that is highly likely to fail.

It is acknowledged that the radio capabilities can change during a call, however, the benefits of continually exchanging information have to be evaluated against its value. As such, it is felt that radio capability exchange at call setup is the best compromise.

Hopefully, this clarifies the benefits of exchanging the radio capability information at call set up time.

3
Information to be exchanged

With the above services in mind, it seems that the following are the key components that should be exchanged:

a) this is a terminal capable of 64 kbit/s CS video telephony that initiated/received this call when camped on a cell capable of providing 64 kbit/s CS data to that terminal (assuming that the network has capacity available). 

b) this is a terminal capable of simultaneous CS and PS services that initiated/received this call when camped on a cell capable of supporting simultaneous CS and PS services to that terminal.

4
Proposal

In the absence of definite responses from RAN 2 and GERAN, it is proposed to make the following revision marked changes to v2.0.0 of TS 23.279:

******First proposed change - subclause 6, “architecture” ******
-
CS Core 
The CS Core Network remains unchanged. The CS core network contains MSC/VLR, HLR, and possibly other logical elements according to the 3GPP specifications TS 23.002 [5], TS 24.008 [6] and TS 29.002 [7]. However for the Current Radio Environment information exchange to work, support for User-User Signalling Service 1 is required (TS 22.087 [x]). 

******second proposed change - subclause 7.2.1 ******
7
Capability Exchange

7.1
General

It is highly advantageous if the set of services that can be supported between two endpoints is known to the endpoints when (or shortly after) communication is established. This information can be used to provide an indication to the user of the services that are available for a particular user-to-user communication session. This can encourage use of available services and avoid invocation of unavailable services, thereby avoiding customer dissatisfaction and unnecessary resource and bearer establishment attempts.

Two types of capability information are described: information about the current radio environment, and UE capability information

7.2
Capability Information

7.2.1
Information about the current radio environment

The purpose of the information about the current radio environment is to use it as input to the UE's and/or the user's decision whether to initiate further procedures (e.g. whether to start UE capability exchange, or an IMS session, or a CS video call, or “in call MMS”, etc.).

The following information is exchanged:
a) this is a terminal capable of 64 kbit/s CS video telephony that initiated/received this call when camped on a cell capable of providing 64 kbit/s CS data to that terminal (assuming that the network has capacity available); and 

b) this is a terminal capable of simultaneous CS and PS services that initiated/received this call when camped on a cell capable of supporting simultaneous CS and PS services to that terminal.

The information flows for exchanging this information are shown in subclause 8.1.






****** third proposed change - subclause 8.1 ******
8
Information Flows

8.1
Exchange of Capability Information at CS Call Setup

It shall be possible for the UE to perform end-to-end information exchange about the current radio environments during CS call setup. The current radio environment information exchange procedure shall include the information as outlined in sub-clause 7.2.1.

NOTE:
There will exist UEs, which do not support the radio environment exchange procedure, but do support parallel CS calls and IMS sessions, e.g. Rel-5 IMS-capable UMTS UEs. Thus lack of an answer in the radio capability exchange procedure does not mean that the remote UE cannot handle a parallel IMS session or the SIP based capability exchange.

The sequence diagram in figure 8-1 outlines the exchange of information about the current radio environment, at CS call setup. The diagram shows only one example of actual messages that can be used to transport this information: the full message sequences for UUS-1 are specified in TS 23.087 [y]. For this procedure to be successful, the network must handle the radio capability information transparently. 
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Figure 8-1: Exchange of current radio environment information "at" CS call setup (* this Visio figure needs to have steps 4, 5, 6 aligned with the text changes below *) 
1)
The UE-A initiates a CS call by sending a SETUP message towards UE-B, including the current radio environment information encoded in the User-User Signalling IE.

2)
The CS domain of the originating network sends an IAM message including the current radio environment information of UE-A to the CS domain of the terminating network. Whether the MSC performs the full procedures for UUS-1, or, whether the MSC merely copies the User-User Signalling IE from the SETUP message into the IAM is implementation dependent. Additional MSC based policing of the UUS information content is also implementation dependent.
3)
The CS domain of the terminating network sends a SETUP message IAM including the current radio environment information of UE-A to the UE-B. Whether the GMSC and/or the VMSC performs the full procedures for UUS-1, or, whether they merely copy the User-User Signalling IE into the SETUP message from the IAM is implementation dependent.
4)
The UE-B stores the current radio environment information of UE-A and sends the current radio environment information of UE-B in a response to the SETUP message, in this case the ALERTING message. UE-B takes the current radio environment information of UE-A into account when deciding what service options to present to the user and/or whether to initiate a UE capability information exchange, see subclause 8.2.
5)
The CS domain of the terminating network sends an ACM or ANM or CPG message including the current radio environment information of UE-B to the CS domain of the originating network.

6)
The CS domain of the originating network sends an ALERTING message including the current radio environment information of UE-B to the UE-A.

7)
The UE-A takes the current radio environment information of UE-B into account when deciding what service options to present to the user and/or whether to initiate a UE capability information exchange, see sub-clause 8.2.
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