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In its meeting #16 in Beijing 9th-13th of October TSG RAN WG2 discussed the relations of the CN Info Broadcast RANAP procedure based on contribution R2-001992 (embedded for reference below). The document expresses concerns on the alignment of the CN Information Broadcast procedure with the MM (24.008) and RRC (25.331) specifications and the interaction with the O&M configuration of RNC:s. 

TSG RAN WG2 did not see the need for modifications in its specifications to support the CN Information Broadcast procedure and does not intend to use this procedure in release 99 (alternative 1 in the embedded contribution). It is up to RAN WG3 to decide, whether further work on this procedure would be carried out for later releases.
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1 Introduction


This contribution points out some open issues related to the system wide solution for setting the CN originated System Broadcast in UTRAN. This discussion relates to the NAS level information that is specified in MM specification [1] and is carried by RANAP [2] and RRC [3] in UTRAN. The different possible solutions are introduced, and a way forward is proposed.


2 Discussion


2.1 Background


The main idea is that NAS level information is specified in [1], and it is not understood or interpreted in UTRAN, but it is sent to the UE in transparent fashion. The NAS level information is set to the RNC either with RANAP CN INFORMATION BROADCAST message [2], or with O&M configuration. The information is sent by the RRC protocol to the idle mode UEs in SIB 1 of the system information broadcast, or by explicit RRC message for UEs that are in dedicated mode.


For this to work, it is required that the related specifications are aligned to work together. The following sections outline what is currently defined in the related specifications [1], [2], [3] and [4].


MM specification [1]


24.008 [1] Specifies the following three IEs for this purpose:


· CN Common GSM-MAP NAS system information


· LAC (2 octets)


· CS domain specific system information


· T3212. Timer for periodic updating (1 octet)


· ATT flag. 1 bit flag to indicate if attach/detach is allowed


· 7 bits spare


· PS domain specific system information


· RAC (1 octet)


· Network Mode of Operation. 1 bit flag to indicate if combined LA/RA updating is allowed


· 7 bits spare


These are not defined as part of any MM or GMM message, and 24.008 does not provide any Id for these IEs.


2.2 RANAP Specification [2]


TS 25.413 [2] defines a CN Information Broadcast procedure The purpose of the CN Information Broadcast procedure is to provide NAS information from the CN to be broadcast repetitively by UTRAN to all users. It consists of a request message to set the broadcast, response messages for successful (able start broadcast) and unsuccessful (not able start broadcast) outcome.


The request message may include 1-16 Broadcast Information Pieces, and each piece consists of the following:


· Information Identity. It is an INTEGER (0..255). The usage of the values has not been specified.

· NAS Broadcast Information. This is the NAS level message carried transparently as an unlimited size Octet String.


· CN Broadcast Area. This information element is used for indicating the area where CN Broadcast Information shall be broadcast and is either a Location Area, a Routing Area, a Service Area or a Geographical Area

· Information Priority. It is an INTEGER (0..15) with the following meanings specified: spare (0), highest (1), lowest (14), no priority used (15). Nothing has been specified about the meaning or usage of the logical values, or priority in general.


· Information Control: ENUMERATED (on, off). The meaning of logical values is specified as follows: "on" means that the broadcast of the identified piece shall be started, and "off" indicates that the broadcast of the identified piece shall be stopped.


RRC Specification [3]


The RRC specification TS 25.331 [3] defines the CN specific system information elements for SIB 1 and various other RRC messages that are used for UEs in dedicated mode:


The CN information elements in SIB 1 are:


· "CN common GSM-MAP NAS system information", which is of type "GSM-MAP NAS system information" (1-8 octets)

· 1-4 "CN domain system information" IEs that for GSM - MAP systems contains "GSM-MAP NAS system information" (1-8 octets), "CN domain Identity (ENUMERATED CS, PS, don't care)" and "CN domain specific DRX cycle length coefficient" (Integer(6...12)) IEs.


For dedicated mode UEs, the CN related system information is included in ACTIVE SET UPDATE, CELL UPDATE CONFIRM, PHYSICAL CHANNEL RECONFIGURATION, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, RADIO BEARER SETUP, RNTI REALLOCATION, RRC CONNECTION RE-ESTABLISHMENT, and URA UPDATE CONFIRM messages. All of them include the "CN Information info" IE that contains the following:


· PLMN Identity


· "CN common GSM-MAP NAS system information", which is of type "GSM-MAP NAS system information" (1-8 octets)

· 1-4 "CN domain system information" IEs that for GSM - MAP systems contains "GSM-MAP NAS system information" (1-8 octets), "CN domain Identity (ENUMERATED CS, PS, don't care)"


Numbering, addressing and identification [4]


TS 23.003 [4] defines that the LAC and RAC are defined by the operator, and set in the RNC via O&M. The LAC and RAC are needed in the RNC because when transferring NAS signalling messages in the RNC -> CN direction, the RNC also reports LAC and RAC of the UE. CN further uses these to update the MM and GMM contexts of the UE. This mechanism hides the UTRAN internal mobility management from the CN when needed, This is an essential concept for CN/UTRAN functional split in UMTS.


Open items


Based on the understanding on the current specification status (as stated above) there are three main questions:


1. What information is set in the RNC by the RANAP procedure?


· Currently LAC and RAC are defined in the RNC by O&M, and it could lead into inconsistencies if these and the ones sent in RANAP are not the same. It can not be avoided that LAC and RAC always need to be configured both in the CN and in the RNCs, but a double setting in the RNC should be avoided.


2. How does the setting of CN originated broadcast information with RANAP work?


· Usage of Ids: There is no standard mechanism to indicate which part of information specified in TS 24.008 is transmitted in which Broadcast Information Piece, i.e. it is not possible for the RNC to know which part of RRC messages should be filled with a received Broadcast Information Piece. Since the broadcast information is specified in the standards, it should be possible to also standardise their Ids.


· Usage of the priorities defined in RANAP: TS 24.008 [1] does not state what the priority of the IEs is (i.e. MM&GMM level do not use different priorities), and the RRC [3] does not provide similar capability.


· Co-ordination of CN Common GSM-MAP NAS system information: This is referring to the LAC, which could be set either by CS CN or PS CN. Currently there is no definition on which domain takes precedence if set by both domains (this would also require that the information is somehow identified to be the same, see "usage of Ids above")


3. Can it be assured that the RANAP CN Information Broadcast procedure is always run at the start of the system operation?


· An RNC will need the CN related broadcast information before it can serve users. It seems clear that an O&M setting in the RNC is still needed as backup for the case that the CN does not, for one reason or the other apply the setting with RANAP procedure. The RNC does not have capability to request this information. 

Note: There are no RANAP messages that would be required to run "O&M setting fashion". O&M of the RNC is outside the scope of Iu specifications.


3 Outline of possible solutions


General


There are two ways to proceed.


1. Minimum Effort Solution: Since the MM and RRC specifications are currently in line, and most of the system information is already set in the RNC by O&M, it is defined that all of the system information is set in the RNC by O&M configuration.


2. Alignment Solution: It is clarified in the specifications how the information is set in the RNC, and all related specifications are aligned.


The following sections provide more details on the alternative ways to proceed in the two identified solutions.


3.1 Solution 1: Removing CN Information Broadcast Procedure from RANAP core functionality


This solution does not need any change in the MM and RRC specifications, since they are already aligned. There are two alternatives for this solution:


1. The RANAP specification is modified by totally removing the CN Information Broadcast Procedure. It is then clear that the only reliable way of setting the broadcast information in the RNC is by O&M setting.


2. It is clearly specified in RANAP that the CN Information Broadcast procedure is non-core functionality (optional). It is then clear that any RNC implementation should be prepared to accept O&M setting for all of the CN related broadcast information. No more effort is required to align RANAP with the other specifications, and the usage of it is limited to cases where usage of Ids etc. can be co-ordinated outside of the standards.


3.2 Solution 2: Aligning RANAP, RRC and the Layer 3 Specification


This solution requires providing answers to the 3 main questions listed in section 2.6, and updating specifications accordingly.


Question number 1 (What information is set in the RNC by the RANAP procedure):

This can be solved in two ways:


1. The CN is given full control over setting the LAC and RAC in the UTRAN (i.e. RANAP is updated with a procedure that can be used always in start-up of the system to set the LAC and RAC for each Service Area). The O&M setting is removed from 23.003.


2. The LAC and RAC are removed from the CN settable information, and the RRC relies on the same O&M setting that is used for the purpose of the NAS signalling transfer in the UL Direct Transfer signalling in the Iu. Consequently, the LAC and RAC are changed into explicit parameters in RRC.


It is believed that the latter provides more reliable mechanism. Also the RNC design must in any case take into account the situation when the information was not received from the CN due to some unexpected reason (as O&M settings are not part of Iu specifications). The latter solution also solves the problem of co-ordinating the LAC being set from two sources (point 3 under question 2).


Question number 2 (Setting with RANAP):

This consisted of three sub items:


1. Id usage: Similarly as RRC specification clearly identifies the NAS information it carries, the Id usage should be defined in RANAP. They are used to explicitly indicate which part of the RRC message is updated by which Broadcast Information Piece.


2. Usage of priorities: Priorities are not used throughout the system. Priority can not easily be added to RRC, because it carries IEs that could have different priorities in the same message. MM specification seems to prioritise the different broadcast IEs equally. Priority should also be removed from RANAP. The existence of priority IE in RANAP would imply existence of some functionality that actually is not there.


3. LAC co-ordination: If the LAC and RAC are removed from the information that is defined for this purpose in TS 24.008, no further actions are required. If not, then a mechanism to determine which setting prevails needs to be specified, most likely in RANAP. This mechanism could be complicated, and might require that the RNC analyses and compares the NAS level information instead of handling it transparently.


Question number 3: This related to the reliability of always receiving the broadcast settings from the CN. As stated before, it is believed that an O&M backup with operator settable default values is always needed, since O&M configuration is outside of the scope of Iu standards. The usage of this procedure would be best suited for updating that information during the operation of the system. Therefore it would be best to indicate in the standards that the RNC design should not rely on the availability of this procedure in the start-up of the system.


4 Conclusions


It is evident that if the questions in section 2.6 are not answered and specifications are not updated accordingly, the RANAP CN Information Broadcast procedure is not useful, because:


1. RNC implementation can not expect that this procedure will set the information, and it is not clear how this information is received.


2. CN implementation can not expect that it has the power to set this information, and it is not clear how the information defined in 24.008 is sent.


Therefore it is required that the actions identified in the following section are taken.


5 Proposal


The following is proposed:


1. The related groups should discuss the possible solutions, and communicate the opinions ASAP.


2. As an attempt to drive the discussion to timely conclusion, the following 2 alternative solutions are proposed as a starting point for the discussion:


Alternative 1 (first preference):


· RANAP CN Information Broadcast procedure is removed, and no modification is made to RRC or MM specifications. The specification of the broadcast information in 24.008 is considered to be set in the RNC by O&M.


Alternative 2 (second preference)


· LAC and RAC are removed from the information specified in 24.008, and instead, are defined as explicit parameters in RRC protocol. The LAC and RAC that are in any case set in the RNC by O&M are used (coding may be inherited from 24.008).


· In RANAP, the usage of Ids is explicitly specified (similarly as in RRC, e.g. "CS domain specific system information" gets and Id "0" and "PS domain specific system information" gets an Id "1"), and Priority IE is removed as it is unusable in R99.


Nokia volunteers to write the required CRs for the affected specifications if either of the above stated alternatives is accepted.
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