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1. Introduction
This document describes the issue of Network Name display with the NITZ feature for CJKV ideographs, and suggests one solution. It takes into account discussions from CT1-65.
2. The issue
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):

 1- 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.

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

3- 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”.

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 ideograph" 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 mapped to five characters exists only for the CJKV ideographs. 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.
The issue that has been found in field is that some devices roaming to China attempt to perform a character-by-character translation of the network name from Chinese language into some other CJKV languages (e.g. the language of the MMI). However there is no character-by-character translation possible of a name from one CJKV language  into another by use of the ISO 10646 table above. So the result is not the one intended by the network operator. In this case, the language of the VPLMN should be used.

3. Solution
Following discussions at CT1-65, it was requested to investigate solutions that would avoid changes in the signalling.
3.1
Use of MCC and extract of E.212 table
The device could use the Mobile Country Code (MCC) derived from the PLMN Id of the selected PLMN, in order to assess the language to use in case (and only if) a "CJKV" ideograph is 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 E.212 extract table below:

	MCC(s)
	Country/Region
	Language
(C, J, K, or V)

	460, 461
	Mainland China
	Chinese-G

	466
	Taiwan
	Chinese-T

	454
	HongKong
	Chinese-T

	455
	Macao
	Chinese-T

	440, 441
	Japan
	J (Kanji)

	450, 467
	Korea
	K (Hanja)

	452
	Vietnam
	V (Chunom)


It should be noted that if the UE does not receive a character that fall within the misleading CJKV ideograph range (for example an ‘english’ character), then the UE does not need to perform this (i.e. no new requirement for non-CJKV characters). 
In addition, if the home network operator uses USIM information to display network name based on pre-stored text that is associated with the MCC+MNC (feature 1. at the beginning of this document). This feature takes precedence on the NITZ feature, and the latter is not used.


However, when a ‘CJKV character’ is received, the UE would check 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 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, it would see a consistent UE behaviour regardless of the part of the network 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 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.

3.2
Use of ‘language indicator’ within the device

At CT1-65 it was asked to also investigate types of solutions based on the above title. 

In case CJKV characters are received, for those characters, the UE could use 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 could use an implementation dependent language (out of Chinese-G, Chinese-T, Japanese, Korean, Vietnamese) for these characters (that could be achieved through a special menu).

The issue with this is that this would not solve the issue, as there is no character-by-character translation possible from the ISO 10646 table above (e.g. ‘China Mobile’ in Chinese, once translated to Japanese character by character, gives a resulting word that is meaningless in Japanese). So it appears that not only this would not solve the issue, but from the issue description above, the fact that the device arbitrarily attempts to use the MMI language in case a ‘CJKV ideograph’ is received could be one reason for this issue. 
4. Way forward
It is proposed to agree on a Rel-10 change, based on the solution in 3.1.
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