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Abstract:

This document describes the CJKV language ambiguity with the NITZ feature when UCS2 coding scheme is used.
This document then lists a number of questions, whose answers are considered useful in order to progress this issue and discussions in CT1. If some of the answers appear SA1 related, then CT1 may raise some of those questions to SA1.
Annex A in this document describes for information several potential solutions. It is important to note that different solutions fulfil different requirements, hence it is suggested to agree on the requirements first.
A- The language ambiguity
Introduction
As from Stage 1 TS 22.101, three alternative features can be used for the Network to provide network name information to the UE, for the UE to display in turn the Network Name of the cell the device is camped  to.

 Those features are (to be used by the UE in decreasing priorities):

 - Use information stored in the USIM in text and /or graphic format and associated with the MCC+MNC combination, and optionally the LAI, received on the broadcast channel.

- Use the Network Identity and Timezone (NITZ) feature.

- Use information stored in the ME and associated with the MCC+MNC combination received on the broadcast channel.

TS 22.042 (stage 1 for NITZ) indicates that “The feature Network Identities and Timezone shall make it possible for a serving PLMN to transfer its current identity, universal time, DST and LTZ to MSs, and for the MS to store and use this information”.

The Issue:

When the NITZ feature is used, the network can send the "full name for network" or "short name for network" to the device in the MM information message and GMM information message (TS 24.008) and in the EMM information message (TS 24.301). The "Network name" is then used as IE reference in the message definitions. In turn, "the contents of this IE indicate the "full length name of the network" that the network wishes the mobile station to associate with the MCC and MNC contained in the routing area identification of the current cell" (extract of e.g. TS 24.008, for the case of the "full name for network").
If the UCS2 coding scheme is used, the coding is provided using the specification ISO/IEC 10646: "Information technology -- Universal Multiple-Octet Coded Character Set (UCS)". However, for some languages so called as "CJKV characters" languages (Chinese, Japanese, Korean and Vietnamese)  there is ambiguity in the ISO/IEC 10646 coding, in the sense that a given hexadecimal character code could be mapped to more than one character, from potentially more than one of the languages above. This is shown in the following examples extracted from ISO/IEC 10646:
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It should be noted that the ambiguity of one hexadecimal code being potentially maped to five characters exists only for the CJKV characters. For example, for the’English’ language characters, there is no ambiguity (because those characters belong to a different hexadecimal coding range), hence no potential modification either.
B- Questions and requirements
In order to progress this, it is considered that answers related to the following questions or requirements would be useful. This would allow in turn CT1 either to answer those questions to progress this, or to ask some of the questions to SA1 if some of the questions are considered within SA1 scope:
When one (or more) CJKV character(s) is (are) received, for those characters:

1- When a character display exists in more than one (CJKV) language for all those CJKV characters, does the resulting network name makes sense equally in all those CJKV languages ? For example, in the hexadecimal code 6CAA above, would the display in Hanzi-G or Hanzi-T equally makes sense (for a native speaker) when the character 6CAA is used together with other characters (assuming that the other characters have a display in this same language and this same language is used for all CJKV characters) ?

2- If the answer to the question 1- above is yes, for a scenario corresponding to the question 1-, is it considered preferable for the user that the network name is displayed in the language of the user (or a language that the user has chosen) ?

3- When a character display does not exist for one (or more) CJKV character(s) (example of Kanji for 6CAA in the table above, ‘blank character’) in one CJKV language, does the overall network name makes sense in this (CJKV) language ? If no, in case this corresponds to the language of the user, is it considered preferable for the user that the whole network name is not displayed with the NITZ feature, or that the CJKV language related to the serving PLMN (indicated or not) is used instead with the NITZ feature ?
4- Is it acceptable to assume that, in case CJKV characters are received as the network name, the language that would be used by the serving PLMN for the network name would be the language of the serving PLMN ? 
Annex A

Potential solutions
Different solutions that could be envisaged are listed below, however it is important to note that differentsolutions fulfill different requirements. Hence it would be important to agree on the requirements first.
A- Solutions involving a change in the coding:

Solving the problem "at the root" in the ISO/IEC 10646 protocol. For example by introducing a language indicator for the misleading languages in the ISO/IEC 10646 protocol (in a backwards compatible way).
B- Solutions involving a change in the 3GPP signalling:

- Replace the ISO/IEC protocol by another protocol. If this is done, for backwards compatibility reasons the old and new text strings would need to be included in the message (via two different IEs), as the network does not know which version the UE supports. Unless a more complex negotiation mechanism is introduced between device and network.
- Introduce a language indicator in 24.301 and 24.008 based on ISO 639 (i.e. adding a new additional IE in the messages above, that would embed the ISO 639 protocol in the value part).
- Introduce a language indicator in 24.301 and 24.008 (new additional IE) based on another already existing protocol.

- Introduce a "3GPP-built" language indicator. This means introducing a new (additional) IE in the messages above, with a value part coded so that it can indicate one of the ambiguous languages above.
All the solutions from A and B above have the same drawback that this would require both a device and network upgrade, in order to benefit from the improved functionality. This means waiting for network upgrade/deployment before benefiting of the improvement. This would also lead to additional message overheads (although in some cases, some solutions can be introduced by introducing one new octet "only").
If it is assumed that network infrastructure does not send different content of the message or different language indicator to different UEs, this solution would mean that typically e.g. a Chinese user roaming to Japan would see the name of the Japanese operator in Japanese.
C- Solution not involving change in signalling:

C.1

Use of MCC

The device uses the Mobile Country Code (MCC) derived from the PLMN Id, in order to assess the language to use in case of misleading "CJKV" character received. The UE already needs to use the PLMN Id for other purposes, so from this angle there is no new requirement for decoding the PLMN Id.

The MCC points to a country that then points to a language, as from the ITU-T E212 extract below:

	460-461
	People’s Republic of China

	440-441
	Japan


It should be noted that if the UE does not receive a character that fall within the misleading CJKV range (for example an ‘english’ character), then the UE does not need to perform this (no new requirement for non-CJKV characters). The UE simply checks if the characters fall within the CJKV range, and if this is the case use the language derived from the MCC of the PLMN Id. Note that the mapping table (extract above) would need to be known only for the CJKV misleading countries. If the device wants to solve the issue, it is attempting to decode some CJKV characters anyhow so it has to check if the characters fall within the CJKV range anyhow. 
This does not involve any change in signalling, and hence allows to solve the issue without waiting for network upgrade/deployment. This does not add any overhead to the messages. For the user, this would allow a consistent UE behaviour regardless of the serving PLMN where the device is roaming, because no network upgraded is needed.
Note that this also allows the distinction between Chinese-G and Chinese-T, as the former is used in the People's Republic of China whereas the latter is used in Taiwan, and those countries have different sets of MCCs.

Note also that even in the case of Network sharing, the MCC from the BCCH of the serving PLMN would correspond to the one of the country where the user is physically located.
Note also that decoding the MCC and MNC is required (and hence known by the UE) to allow PLMN registration at the first place.

C.2

Use of the user interface (MMI) language
In case CJKV characters are received, for those characters, the UE uses the language that has been chosen by the user for the MMI in order to display the CJKV character accordingly, if the language chosen for the MMI is one of the CJKV languages (Chinese-G, Chinese-T, Japanese, Korean, Vietnamese); otherwise the UE uses an implementation dependent language (out of Chinese-G, Chinese-T, Japanese, Korean, Vietnamese) for these characters (that could be achieved through a special menu).
This solution provides the best chance that the user can actually understand what is displayed.















