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Issues about External NACC Handling
1. Introduction

This paper presents a number of recently raised questions about the handling of External NACC and RAN Information Management.

NACC is used to assist the cell re-selection (CRS) of a MS. It speeds up the access of the MSs in the chosen target cell by providing the relevant system information data of the target cell to the MS as long as the MS is still in the (old) serving cell. 

Because the target cell may be hosted by another BSS, the ‘External NACC’ was introduced, enabling the serving BSS to retrieve cell system information data from other neighbouring BSS, which may host potential target cells.

To this aim (see [1]), the serving BSS (say BSS1) will send a RAN Information Request PDU to the neighbouring BSS (say BSS2). Upon reception of this message, BSS2 transfers the requested system information data for the cells specified in the RAN Information Request back to BSS1.

In case of a ‘multiple request’, BSS2 is obliged to inform BSS1 about any change of the requested system information data, which may occur e.g. due to O&M input.

The communication means between the peer BSS is provided by the RAN Information Management (RIM) procedures. RIM messages are send via the Gb and, optionally, the Gn interface and use one or two SGSNs as transparent transfer point for the Container Unit of the NACC application.

Routing is provided by the destination-Cell-Identifier available in the header of the RIM PDU and from which the SGSN is able to derive the addressed BSS. This may be done in two stages when the sending and receiving BSSs are parented by different SGSNs. In this case, the first SGSN finds the correct destination SGSN from the RAI of the target cell and this SGSN determines the correct BSS from the CI. The ‘source-Cell-Identifier’ also included in the header of the RIM PDU enables the receiving BSS to address an answer back to the sending BSS. Note that in general the receiving BSS knows this source-Cell-Identifier, but not the identity of the originating BSS.

Based on this scenario some issues were identified, for which it is believed that further clarifications are needed.

The focus of this paper is to collect the identified problems and to summarise the status of the discussion. 

2. Identified Issues for External NACC

2.1. Interruption of Multiple RAN Information Service

2.1.1. Problem Description

The first issue for discussion arises in case BSS1 has successfully activated a request for multiple reports from BSS2 and BSS2 is for some reason not able any longer to serve this multiple request.

Currently, the handling of this case is not addressed in [1] or [2]. Especially, there is no signalling specified which BSS2 may use to trigger a ‘clean’ termination of the multiple reports in BSS1.

If BSS1 continues to rely on the system information it has already received from BSS2, it will continue to assist mobiles to go from cells in BSS1 to cells in BSS2 with eventually ‘stale’ (P)SI data, causing errors in the establishment of the TBF in the target cell. When this happens, the MS discards the system information provided, acquires it again in the new cell and accesses again. This has two problems:

· The total service interruption time due to the cell change increases, because:

· The first access (using the (P)SI received from BSS1) fails.

· The MS needs to read the (P)SI again.

· We are relying on the error handling to take care of the situation, which is not a clean protocol design.

Table 1 lists possible cases, why BSS2 may stop to serve a Multiple Request activated by a neighbour BSS. 

	No.
	Case description

	1
	BSS2 stops to serve multiple RAN Information request due to some ‘soft’ reason (e.g. O&M input/ deactivation of NACC)

	2
	BSS2 HW failure occurs; 

NACC/RIM database is corrupted or lost after recovery

	3
	BSS2 HW failure occurs; 

NACC/RIM is deactivated after recovery


Table 1: Possible cases leading to a termination of a Multiple Request in BSS2 
2.1.2. Approaches

Although the cases listed in Table 1 (especially cases 2 and 3) should be rare, they should be covered by the standard and some means should be provided for the BSS to indicate back to a requesting BSS that a multiple reports cannot be served any longer.

A number of possibilities to provide this indication were identified:

1) Introduce an additional Cause value for RAN Information Error (RIE) PDU

BSS2 may send a RIE to BSS1 and include a new cause value to be defined for this case (e.g. ‘NACC disabled’). Note that this solution requires a re-definition of the usage of RIE: currently RIE is only send as response to an erroneous RIM PDU. Moreover, BSS2 has to be able to include the impacted cells.

2) Introduce new RAN Information End PDU

Introduction of a new RIM PDU (e. g. ‘RAN Information End’), indicating that the service for some application is stopped. 

3) Use RAN Information Request with enhanced RAN Information Request Indication

This approach would use the RAN INFORMATION REQUEST message and include a new value of the RAN Information Request Indications IE to indicate Terminated/Deactivated service.

4) Use RAN Information with enhanced RAN Information Indication

Similar to  3), in this case BSS would send a RAN INFORMATION message, including a new value of the RAN Information Indications IE, to indicate Terminated/ Deactivated service.

As can be seen from Table 2, the proposed indication may solve the cases 1) and 2) but does not help in case 3). However, 3) is expected to be extremely rare.

	No.
	Case description
	Solution Approach

	1
	BSS2 stops to serve multiple RAN Information request due to some ‘soft’ reason (e.g. O&M input/ deactivation of NACC)
	· BSS2 sends indication with respect to all impacted cells to neighbouring BSSs

· Error may be healed by periodic polling from BSS1;

	2
	BSS2 HW failure occurs; 

NACC/RIM database is corrupted or lost after recovery
	· BSS2 sends indication with respect to all neighbour cells hosted by other BSS systems;

· One indication per cell may be required;

· Indication may be received by a BSS which has no multiple request activated against BSS2;
· Error may be healed by periodic polling from BSS1;

	3
	BSS2 HW failure occurs; 

NACC/RIM is deactivated after recovery
	· No correction triggered by BSS2 possible;

· Error may be healed by periodic polling from BSS1;


Table 2: Approaches in case service for a Multiple Request is stopped 
2.2. Unknown Cell in Cell-List

2.2.1. Description of Issue

Another point which needs clarification is the expected handling in case BSS2 receives a RAN Information Request for a cell not parented by it.

Such a request may reach BSS2 since a BSS2 cell may be included in the ‘destination-Cell-Identifier’ field for routing, but BSS1 may have included cells in the cell list of the Container Unit, that are not hosted by BSC2.

Currently, no handling for this case is specified in [1] or [2].

2.2.2. Approaches

The following approaches to specify the BSS2 behaviour may be discussed: 

1) BSS1 includes in each request only one cell which is identical to the cell in the ‘destination-Cell-Identifier’ field. 
Whereas this may solve the problem it would at the same time prevent a performance optimised handling with usage of cell lists. Therefore this approach is not recommended. 

2) BSS2 ignores all cells not hosted by it. 
The advantage of this approach is its simplicity. However, it should be clarified what happens if BSS2 does not at least know one of the requested cells. Should BSS2 send in this case no RAN Information at all or should an 'empty' RAN INFORMATION to BSS1 be allowed?

3) Introduce a 'Cell unknown' indication in the RAN INFORMATION Container Unit.
This approach would have a larger impact on the existing standard but would provide BSS1 with a unique indication of the encountered problem. 

As stated above, a BSS knows the identity of all the neighbouring cells to its own ones. However, it does not know which BSS parents those cells. Approach 2) above would allow to optimise the amount of signalling exchanged over the network. For instance, the requesting BSS could send a request to one of the external, neighbouring cells requesting (P)SI from all the external, neighbouring cells to that BSS. The BSS receiving the request, would be able to respond immediately with the (P)SI of the requested cells that it controls. The first BSS could eliminate those cells from the list of cells with ‘unknown (P)SI’ and can assume that the remaining cells are parented by one or more different BSSs. The original BSS can then send a second request to one on the remaining cells with the list of the remaining cells and the BSS answering this query will report about all the cells it controls. Re-iterating this procedure, the first BSS will have set up multiple reports from all neighbouring external cells without sending independent messages for each of them. It is therefore recommended that the solution 2) above be adopted for this problem.

2.3. Usage of Cell Lists for External NACC

2.3.1. Description of Issue

The External NACC procedures currently described in [2] in general allow to request or to sent information not only for one but for several cells in one RIM message. 

However, this possibility for performance enhancement can be efficiently used by a BSS only if it is known that the cells of the list are hosted by the same neighbour BSS system. 

As an example we refer to the case described in Ch. 2.1 and the notification which may be introduced so that BSS2 is able to inform BSS1 about the interruption of a Multiple RAN Information request.

It is reasonable to assume that, although a given cell in BSS2 (say, 2a) is neighbouring to several cells (say, 1a, 1b ...) in BSS1, BSS1 only requests for the information once, sending a single RAN-INFORMATION-REQUEST PDU with only one cell (e.g. 1a) in the "source-Cell-Identifier " field and 2a in the "destination-Cell-Identifier" field.  

In case BSS1 wants to request system information for several cells from BSS2, it may send the request with cell 1a in the ‘source-Cell-Identifier’ field, cell 2a in the ‘destination-Cell-Identifier’ field, but with 2a, 2b, … in the list of cells for which (P)SI are requested.

Therefore, when BSS2 wants to notify BSS1 e.g. of the situation described in Ch.2.1, it would need to send a single message with 2a in the ‘source-Cell-Identifier’ field, 1a in the ‘destination-Cell-Identifier’ field, but with the list of cells affected (2a, 2b...) so that BSS1 can assume all these reports stopped. 

Note that this is only possible if BSS1 has always included the same cell 1a in the ‘source-Cell-Identifier’ field. If BSS1 sometimes uses 1a, sometimes 1b, etc, BSS2 does not know that they are parented by the same BSS, so BSS2 would have send multiple messages (instead of only one) in order to be sure to inform all impacted BSS.

This raises the question how NACC/ RIM should behave in order to allow a performance optimised handling of the addressed cases. 

2.3.2. Approaches

The description above shows, that a performance optimised handling making use of cell lists in the RIM messages is possible if the BSS has some means to deduce that several cells are hosted by the same neighbour BSS.

To this end, it may be worth clarifying in the standard that the originating BSS should use – whenever possible – the same source-Cell-Identifier. 

Similarly, it may be clarified that – when answering to a RAN Information Request or RAN Information PDU – the BSS shall include in its answer as ‘destination-Cell-Identifier’ the ‘source-Cell-Identifier’ received in the original message.

Another possibility might be that BSS1 requests information for all cells belonging to the same RA (note: normally, a certain RA is managed by the same BSS). 

If the receiving BSS2 finds some cells not hosted by it, it will not answer with data for those cells. BSS1 then has to send a new RI request message with respect to the missing cells as described in 2.2.2.

2.4. Cut Over of Cells.

2.4.1. Description of Issue

Another topic is the cut over of a cell (say cell 2a) from BSS2 to BSS3.

Again we may consider that BSS1 has activated a multiple RAN Information Request in BSS2 against this cell.

Two questions may be raised:

a) How should BSS1 learn about the change of configuration;

b) What happens if the cell being cut over is the one BSC2 was using as the source cell for all requests

2.4.2. Approaches

Also for this case, the notification discussed in Ch 2.1 may be used to inform BSS1 about the termination of the multiple request against cell 2a.

BSS1 may then wait for a single request from BSS3 with 2a included as ‘source-Cell-Identifier’ or may apply periodical polling to re-activate the multiple request against 2a.

If the cell being cut over was the one used by BSS2 as the source cell for all requests, in addition BSS2 may re-sent all multiple requests to its neighbour BSS stating a different source-Cell-Identifier. The neighbour BSS may learn the changed routing information from these messages.

2.5. SGSN Recovery

2.5.1. Description of Issue

Due to a SGSN Recovery, the communication path between two BSS peers may be temporarily unavailable. There is no mechanism available to detect the interruption of the communication. 

It may be asked if this situation is acceptable or if a detection mechanism is needed for this case. 

2.5.2. Approaches

Solutions for this problem, if needed, are for further study.

3. Conclusions

The available document has identified a number of issues for External NACC for which it is felt that further clarification of the standard is required.

All mentioned issues relate to the ‘switch-on/off’, ‘wake-up’ and ‘discovery’ mechanisms to be used for External NACC. 

The paper was submitted to make WG2 aware of these topics and to initiate a discussion on the further proceeding.

It is also believed that some changes are probably needed to ensure the R5 functionality, whereas a complete solution can be specified in R6 only. WG2 should clarify the scope of the two steps.
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