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1. Introduction
This discussion paper discusses issue related to Network Name display for CJKV characters that have multiple appearances (Ideographs) standardized in different countries/regions and proposes solution to address the issue.
2. Discussion
Question 1: How should Network Name be displayed? In UE’s HPLMN’s language, or VPLMN’s language?
When the NITZ feature is used, the network can send the Network Name to the device in the MM information message and GMM information message (TS 24.008) and in the EMM information message (TS 24.301).

Network Name can be "full name for network" or "short name for network":

For the "full name for network”, standards specify that it “indicates 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.”
Similarly, "short name for network" indicate the "abbreviated 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 cell the MS is currently in.
From the VPLMN Operator point of view, Network Name is broadcasted to all UEs using same language. Same Network Name(in the original broadcast form)  is expected to be displayed uniformly across all UEs in the same language used by the VPLMN according to the national/regional standards. The operator would not know the native language spoken by each mobile device, or the mobile device’s HPLMN language setting.  There is no translation of Network Name to User’s Language is expected.

For example, when people from US (with language setting to English) roam to China, for the Chinese Characters sent in Network Name by Chinese Operator, the display should still be in Chinese, not translated to English.  
Question 2: Why is there a possible issue for displaying CJKV Ideograph (with multiple appearances) coded in UCS2?

If the UCS2 coding scheme is used for encoding Network Name, the coding is provided using the specification ISO/IEC 10646: "Information technology -- Universal Multiple-Octet Coded Character Set (UCS)".  UCS2 provides code points for different languages, normally there is a 1-to-1 mapping between UCS2 code and the character it represents, so a UCS2 code point will yield a unique character. However, for some languages so called as "CJKV" languages (Chinese, Japanese, Korean and Vietnamese), one UCS2 code points are shared for several CJKV ideographs as shown below.
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For these CJKV characters, a given hexadecimal UCS2 code point could be mapped to more than one character, each corresponds to the official appearance defined in the corresponding language. Note that each country or region has its own standards. For example, Chinese_G is based on the National Standards (GB 国家标准) of China and other Chinese publications. The Chinese operators should follow standards, otherwise it is considered as wrongly printed characters (The Chinese regulators have been correcting wrongly printed characters in public locations).
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This means, when CJKV Ideographs that have multiple appearance are sent in Network Name, the UE will not know which appearance is intended by the network operator, and therefore the behavior is not unified, different UE may exhibit different behavior (with different appearance chosen).  The result is that the Ideographs used to display network name by UE might not be the intended Ideographs that corresponds to the CJKV language sent by  the Network Operator. 

Question 3: Why would ISO/IEC 10646 standard assign same UCS2 code point to different Ideographs? Is this ISO/IEC 10646’s problem?
Note that from ISO/IEC 10646 standard point of view, having those characters sharing code points are based on the following considerations:

1). For languages that are based on Alphabet, code points only need to be assigned to each alphabet (letter), therefore not so many code points are needed.  For example, 26 code points are needed to represent English lower case letters, another 26 for upper case letters. For languages that are based on Ideograph (like CJKV languages), each Ideograph is assigned a code points.

2). There are lots of Ideographs in CJKV languages to be represented.  Currently a total of 74,394 CJK Unified Ideographs have been defined, split across five blocks.  

3). In order to conserve the code points, some CJKV Ideograph are assigned same code points (as part of the CJK Ideograph Unification process).  These Ideograph usually can be traced back to same roots (all originated from same character, all have similar appearance, and may be same meaning); 

ISO/IEC 10646 Annex S Procedure for the unification and arrangement of CJK Ideographs specifies the process used to unify CJK Ideographs:

Within the context of ISO/IEC 10646 a unification process is applied to the ideographic characters taken from the codes in the source groups. In this process, single ideograph from two or more of the source groups are associated together, and a single code position is assigned to them in this standard. The associations are made according to a set of procedures that are described below. Ideographs that are thus associated are described here as “unified”.

4). There is normally no usage issue for display if detailed language setting has been provided.  Web Browsers always have language setting that provides clear instruction on language appearances as shown below:
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This CJKV multiple appearance issue is unique for Network Name in that during roaming, the language setting on the handset may not match the language sent by VPLMN provider. For example, when a mobile user from US roams to Japan, his language setting will remain English, because he does not know how to operate the mobile device in Japanese.  
Question 4: So what problem are you trying to solve?
The Network Name will be displayed in the language sent by VPLMN. No translation is involved.
For roamers to CJKV countries, that means the Network Name will be displayed in CJKV language.

In CJKV countries, if Network Name contains Characters that have multiple appearance (Ideograph), UE does not know which CJKV language is used by VPLMN network and therefore does not know how choose the correct Ideograph.  UE needs explicit language indication from Core Network.

Right now there is no indication available for mobile device to choose the Ideograph, so the display behavior is unspecified (implementation dependent).  The UE might not display the correct character appearance that corresponds to the CJKV language used by the Core Network, Different mobile devices may choose to display different Ideograph.  
It is preferable that Network Name display for same network is consistent across all UEs.

3. Possible solutions
In order for Network Name for same network to be displayed consistently across all UEs, the UE needs to know what language is used by VPLMN to help choose the appearance, network language indication information is needed. 

There are two solutions being discussed:
Solution 1:   Use explicit network signalling for CN to specify the intended character appearance for those CJKV characters that have multiple appearances.
This solution involves adding an optional IE called “UCS2 CJKV Character Appearance Indicator” to MM/GMM/EMM Information message which can be used to enhance character display so that correct character appearance corresponds to the specified CJKV language is displayed.  
Essentially this means that for the operators in CJKV countries (China, Japan, Korea or Vietnam), if the network name contains CJKV (Chinese, Japanese, Korean, Vietnamese) characters that may have multiple appearances for the same UCS2 code, MSC could optionally include the UCS2 CJKV Character Appearance Indicator IE to specify the intended character appearance.   Depending on the handset, if handset choose to support this IE, and the indicated Character Appearance is available on this handset, desired appearance corresponds to the specified CJKV language will be displayed; otherwise no display improvement will be observed, handset display behavior is unchanged (implementation dependent, same as if the IE was not included).

  

Advantages for this solution are:

1). The enhancement is optional and backward compatible.  It has no impact to operators in non-CJKV countries.  Even operators in CJKV countries do not have to implement this, in which case, there will be no behavior change on subscriber side.
2). No mandatory UE requirements: UE in CJKV countries does not have to support the new optional IE even if it has been included by Core Network.  In which case, no display change is expected.

3). For Operators involved in CJKV languages,  a workable method will be available if they desire to provide subscriber with display enhancement (matching character appearance with official language).
  

Solution 2:   Use information stored in the ME and associated with the MCC+MNC combination received on the broadcast channel.
The idea is for the mobile device to use 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
	China

	440-441
	Japan


The advantage for this method is that it does not require any change in signalling, no network upgrade/deployment is needed. 

The concerns and disadvantages for this method are: 
1). It is very possible that the PLMN Id is not unique (multiple PLMN Ids in network sharing) or the PLMN Id on the BCCH may not be available due to CSFB, roaming or error, so it does not appear to be reliable information to be used to derive language usage for the network name of the MSC. 

2). It is not necessary that one MCC can be mapped to one language appearance. For example, CMCC from China (uses Chinese_G) announced plans to setup subsidiary in Taiwan (uses Chinese_T).  See CapitalVue News: China Mobile To Set Up Taiwan Subsidiary (May 12, 2010).  So it is possible that 1 MCC may map to only one or more than one language appearances.
4. Conclusion
It is proposed to have a discussion on above solution and make a conclusion.  Based on above analysis, solution 1 provide explicit signalling for CJKV character appearance indication, it is preferred solution.  MCC is not a reliable method for this purpose. Note also that solution 1 does not prevent solution 2 from being used as a supplementary (and vendor specific) method.   As stated, in case where CJKV character ambiguity is encountered, if the UE does not support the UCS2 CJKV Character Appearance Indicator IE or the IE is absent or "No indication" is received, the display of characters having multiple prints is implementation dependent. 
CR C1-102270 (24.008) and CR C1-102271 (24.301) have been drafted to provide corresponding changes for solution 1 proposed in this discussion paper. 
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