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Scenarios related to RIM&NACC open issues in R5. 

1. Introduction.

In rel. 5 the RIM information exchange is supported between RAN nodes. Procedures are defined to request SI/PSI information and they are initiated by a BSC/RNC when it requires information from another BSC/RNC. Procedures are also defined to support a BSC/RNC when it has information to be sent to another BSC/RNC.


At GERAN#16 some issues were raised in Tdoc GP-031975 discussing RIM and NACC functions. The existing procedures were regarded as providing too much freedom and did not guarantee multi-vendor operability. The question raised is whether or not further procedural restrictions are required to guarantee multi-vendor operability. In GERAN#16 the RIM and NACC workshop decided the following way forward:


· Focus work on “rel. 5 open issues” as in Tdoc GP-031975.

· All companies volunteered to classify severity of open issues.

· Each company will contribute solutions according to severity of open issues.


This contribution is in line with the agreed way forward and the prioritisation of open issues listed in Tdoc GP-031975 is as follows: 

1. Unknown Cell in Cell-List

2. Initial Discovery Procedure

3. Cut-Over of Cells


The list below defines the scenarios we believe needs to be elaborated. A first step in this process is to provide examples of message exchange and the associated “knowledge building” to get the initial SI/PSI for external neighbouring cells in other BSS’s. Also scenarios related to the procedures to handle Cut-over of cells are studied.

The following scenarios needs to be elaborated:


1. Unknown Cell in Cell-List

2. Initial Discovery Procedure
3. Cell X is taken down ( CGI disappear )
4. Cell X is moved from BSS2/RA3 to BSS2/RA1 ( Same BSS and new CGI)
5. Cell X is moved from BSS2/RA3 to BSS1/RA1 ( New BSS and new CGI)
6. Cell X is moved from BSS2/RA3 to BSS3/RA3 ( New BSS and same CGI)
It is the intention to complement this document with remaining issues from Tdoc GP-031975.
 



[image: image1.wmf]BSS 2

BSS 1

BSS 3 

BSS2

BSS3

BSS1


Figure 1


Scenarios 2 and 6 are described below in order to define multi-vendor interworking. Scenarios 3, 4 and 5 are planned to be filled in later. 
Scenario 2 “Initial Discovery Procedure” is the starting point and includes messages and additional procedural restrictions to achieve interworking in multi-vendor environment.  

Scenario 6 “Cut-over Case for cell X” moved from BSS2/RA3 to BSS3/RA3 is also described. The configuration off BSS’s and CGI’s is depicted in figure 1. In figure 1 different colours identifies which BSS’s the cells are parented by and a symbolic CGI (X:ZY) identifies each cell.

2. Unknown Cell in Cell-List


The proposed solution 2 in referred Tdoc GP-031975 above is the preferred one and should be used in rel. 5. This means that if one or more cells are not recognized by the target BSS these cells are just ignored by the target BSS. A RAN-INFORMATION-ACK may be send if requested by the source BSS.  If no Cells are recognized by the target BSS the target BSS shall respond with a RAN-INFORMATION-ERROR message with cause= ‘Invalid Container Unit Information’. Solution 2 is in line with solution proposed during rel. 5 stage 3 work.



Comment: 

Procedural restrictions:
It may be considered to introduce changes for the RAN-INFORMATION-ERROR message. For a RIM message with several CU’s out if which some CU’s are erroneous it might be advantageous to indicate which CU’s are erroneous.  

3. Initial Discovery Procedure 


3.1 BSS2 action/RIR-request.


BSS2 requests SI/PSI from all neighbouring cells based on information in its neighbour cell lists with its own cells (with CGI) and external neighbouring cells (with CGI). The neighbour cell list is provided by O&M to each BSS. 


RIR message sent by BSS2: 

RAN Information Request (RIR, Source Cell Id (SCI) ( 3:9), Dest. Cell Id. (DCI) (3:13)), (Container Unit (CU) Source Cell  (SC) 3:9, Dest. Cell (DC) 1:1; 1:5, 1:10, 1:16, 3:10 – 3:13, + all other external neighbouring cells of BSS2, not all identified in figure 1).

Comment: 

Procedural restrictions:

1. In the first RIR message in the Initial Discovery Procedure “any” address may be selected for RIR SCI and DCI without any relation to external neighbouring cells. This is in line with rel. 5. 

2. Any CU SC, which has external neighbours, may be selected without relation to RIR SCI or DCI. Rel. 5 specifies further that if Number of "RAI + CI for Destination Cell" = 0, the destination BSS has to respond with all system information for all cells which has a neighbour cell relation to the Source cell. 

If Number of "RAI + CI for Destination Cell" > 0, the destination BSS has to respond with system information for all cells that are included in the RIR CU as DC and is parented by, in this case, BSS3. This last sentence should be added to rel. 5.

Question:

1. Does the concept of “anchor cell” suggested by Siemens mean that one “anchor cell” is used as SCI for all target BSS’s or is there one or more anchor per target BSS?
2. Does the anchor cell only include SCI or is DCI part of anchor cell concept? 

3.2 BSS3 action/RI-response.

BSS3 sends a RAN Information (RI) message with SI/PSI as a response to the RIR message to BSS2 for its parented cells 3:10, 3:11, 3:12 and 3:13.

RI message sent by BSS3:

RAN Information (RI, Source Cell Id. (SCI) (3:13), Dest. Cell Id. (DCI) (3:9)), 

(Container Unit 1 (CU1) Source Cell (SC) 3:13 Dest. Cell (DC) 3:8, 3:9, 1:16 + SI/PSI for 3:13 (1:16 will be ignored by BSS2 as 1:16 is not parented by BSS2))

(Container Unit 2 (CU2) Source Cell (SC) 3:12 Dest. Cell (DC) 3:7, 3:8, + SI/PSI) for 3:12.

(Container Unit 3 (CU3) Source Cell (SC) 3:11 Dest. Cell (DC) 3:6, 3:7, + SI/PSI) for 3:11.

(Container Unit 4 (CU4) Source Cell (SC) 3:10 Dest. Cell (DC) 3:6, + SI/PSI) for 3:10.



Procedural restrictions:

- BSS3 RI message is sent with “addresses mirroring” of SCI and DCI from RIR message. This should be added to rel. 5.

- BSS2 shall, after first RIR/RI message exchange is completed, for additional RIR messages related to neighbouring cells identified in CU SC included in the RI message use same SCI and DCI as included in first RIR message. This should be added to rel. 5. Can this rule be part of “anchor cell” concept?
- BSS2 may in following RIR messages change SCI and DCI if expected RI messages are not sent by BSS3. This should be added to rel. 5.
- For the RIR message the DCI towards BSS3 shall be changed if RI message with End indication is received by BSS2. After BSS2 receives a RI with End Indication the SCI in the RI shall not be used as DCI for other RIR messages sent by BSS2 to BSS3. The only exception is the individual polling (sending of RIR messages) of the neighbouring cell that sent the RI with End Indication. The polling is required to find out if the “End Indication” was a temporary disability to send RI messages or if it is a permanent disability. 


Comment: 

1. Is DC information useful in CU? We are only interested in SI/PSI for SC in CU.
Is this change of rel. 5 required to guarantee multi-vendor interworking?
2. What procedural rules needs to be included in “anchor cell” concept?
3. Shall the anchor cell concept include rules how to change SCI/DCI?


3.3 BSS’s knowledge related to neighbouring cell lists.



- BSS2 knows after first RIR/RI message exchange that neighbouring cells 3:10, 3:11, 3:12 and 3:13 belongs to same unidentified BSS, BSS-Y addressed with DCI 3:13.


- BSS2 knows that each of cells 1:1,1:5,1:10 and 1:15 belongs to one or more other BSS not yet addressed by the RIR message.


- BSS3 has no additional knowledge about cells in its external neighbouring cell lists.


3.4 Continued Initial Discovery Procedure

BSS2 will continue to send RIR messages, using a new external neighbouring cell excluding DCI = (3:10, 3:11, 3:12, 3:13). BSS2 stops sending RIR when SI/PSI is received for all external cells in its neighbour cell lists. RIR messages not responded to might be repeated with implementation dependent time intervals. 
BSS3 may send a RIR message to BSS2 at any time during the BSS2 initiated RIR/RI message exchange with BSS3. BSS3 may selected SCI and DCI for the first RIR message independently of choices of other BSS’s sending RIR messages to BSS3. BSS3 stops sending RIR messages when SI/PSI is received for all cells in its neighbour cell lists. RIR messages not responded to might be repeated with implementation dependent time intervals. 
Network Assisted Cell Change will at this point be supported towards external neighbouring cells for which SI/PSI is received.

After reception of a RIR message requiring multiple reports the target BSS of the RIR message will when the SI/PSI is changed be triggered to send a RI message for parented cell(s). The RIR message can also initiate the receiving BSS to send multiple scheduled reports at certain time intervals with SI/PSI for the parented cell.

Comment: 

· I.e. BSS1 can’t know if 3:13 belongs to BSS2 or BSS3. BSS1 used RIR SCI 1:23 DA 4:13 towards BSS3 and RIR SCI 1:5 DCI 3:5 towards BSS2 and 3:13 has not providing answer in the first round of RIR/RI message exchange of the Initial Discovery Procedure. Shall BSS1 continue to send RIR SCI 1:23 DA 4:13 towards BSS3 and RIR SCI 1:5 DCI 3:5 towards BSS2 or is it ok for BSS1 to instead send RIR SCI 1:16 DCI 3:13 to get SI/PSI related to neighbouring cell 3:13?
If RIR SCI 1:16(or even 1:28 can be used) DCI 3:13 CU SC 1:16 DC 3:13 is used and BSS1 receives an RI message with SCI 3:13 DCI 3:16 CU SC 3:13 DC 1:16 SI/PSI BSS1 will not be able to know if pseudo BSSZ or BSSY parents the cell 3:13. The result will be a fragmented knowledge between BSS’s and the parented cells.

· If always BSS2 uses the same RIR SCI towards BSSX (if possible?), will this simplify the RIM procedures? (If several RIR SCI’s are used by BSS2 towards BSS3, not all in-coming messages to BSS2 are stopped during Cut-Over procedure for one RIR SCI.).  


Procedural restrictions:

- Additional RIR messages sent by BSS2 in Initial Discovery Procedure in order to poll not responding individual cells may use the same or different SCI’s in RIR message compared to previously sent RIR messages. 

 

3.5 BSS1 and BSS2 knowledge related to neighbour cell lists. 


The RIR/RI messages exchange between BSS1, BSS2 and BSS3 has been initiated between all BSS’s and this will then provided symmetrical knowledge related to neighbour cells lists in the BSS’s, see neighbouring cell lists below.  The content in the BSS’s cell lists, included in this example, can only be built if the RIR/RI message exchange includes SI/PSI from all neighbouring cells in one RIR/RI exchange. A BSS that has not sent any RIR message to a specific BSS will not receive the SI/PSI from that BSS and asymmetrical reporting of SI/PSI between the BSS’s will be the result.   

BSS1 neighbouring cell list:



	BSS1 cell
	Neighbour cell in BSSZ (BSS2)
	Neighbour cell in BSSY (BSS3)

	1:1
	2:22 and 2:28
	

	1:5
	2:28 and 3:5
	

	1:10
	3:5 and 3:9
	

	1:16
	3:9
	

	1:16
	
	3:13 and 4:6

	1:23
	
	4:6 and 4:13

	1:29
	
	4:13 and 4:20

	1:34
	
	4:20

	
	
	


BSS2 neighbouring cell list:



	BSS2 cell
	Neighbour cell in BSSX (BSS1)
	Neighbour cell in BSSY (BSS3)

	2:22
	1:1
	

	2:28
	1:1 and 1:5
	

	3:5
	1:5 and 1:10
	

	3:9
	1:10 and 1:16
	3:13

	3:8
	
	3:12 and 3:13

	3:7
	
	3:11 and 3:12

	3:6
	
	3:10 and 3:11

	 
	
	


BSS3 neighbouring cell list:



	BSS3 cell
	Neighbour cell in BSSX (BSS1)
	Neighbour cell in BSSZ (BSS2)

	4:20
	1:29 and 1:34
	

	4:13
	1:23 and 1:29
	

	4:6
	1:16 and 1:23
	3:13

	3:13
	
	3:9 and 3:8

	3:12
	
	3:7 and 3:8

	3:11
	
	3:6 and 3:7

	3:10
	
	3:6

	 
	
	


4. Cell X is taken down (CGI disappear )

Text will be provided.

5. Cell X is moved from BSS2/RA3 to BSS2/RA1 (Same BSS and new CGI)

Text will be provided.

6. Cell X is moved from BSS2/RA3 to BSS1/RA1 (New BSS and new CGI)

Text will be provided.


7. Scenario 5 “Cut-over Case for cell X ( 3:9 in this example) moved from BSS2/RA3 to BSS3/RA3.
This scenario describes the procedure for the case when cell 3:9 in figure 1 is moved from BSS2 and RAU 3 to BSS3 and remains in RAU 3. BSS2 and BSS3 have knowledge according to neighbouring cell lists in chapter 5. O & M provides updated neighbour cell lists to the BSS’s.

BSS2 takes the following actions at deletion of a cell, which previously served as SCI in active RIR and RI messages (related to “anchor cell” concept):
A. BSS2 will for 3:9 send End-Indication to 1:10, 1:16 and 3:13 according to its Neighbour Cell Lists (NCL). BSS2 knows that it does not parent cell 3:9 any longer.
 
B. BSS2 will now select new Source Cell Identifier (SCI) for RIR and RI messages where 3:9 has been used as SCI.
- Re-initialisation of RIR messages previously sent with SCI=3:9 will be sent to
to BSS3 with any SCI value identifying a cell parented by BSS2 excluding 3:9. 
- Re-initialisation of RIR messages previously sent with SCI=3:9 will be sent to
to BSS1 with any SCI value identifying a cell parented by BSS2 excluding 3:9.


C. Additional RI messages previously sent with SCI=3:9 will be sent to BSS3 with SCI as any of 3:6, 3:7 or 3:8. BSS3 will validate and may accept new received SCI in RIR messages based on information in its neighbour cell lists. If SCI in RI is indicated as neighbouring cell in the same neighbour cell list as the deleted cell the RI is accepted. If SCI in RI is not indicated as neighbouring cell in the same neighbour cell list as the deleted cell the RI is neglected.


D. Additional RI messages previously sent with SCI=3:9 will be re-sent to BSS1 with SCI as any of 2:22, 2:28 or 3:5. BSS1 will validate and accept new received SCI from information in its neighbour cell lists. If SCI in RI is indicated as neighbouring cell in the same neighbour cell list as the deleted cell the RI is accepted. If SCI in RI is indicated as neighbouring cell in the same neighbour cell list as the deleted cell the RI is neglected.



E. The cells 3:4, 3:5 and 3:8 will get a new neighbouring cell, 3:9, in there neighbouring cell lists (from O&M).


F. SGSN updates routing tables for 3:9.


A RIR message is sent by BSS2 with SCI (3:4, 3:5 or 3:8) and DCI equal 3:9. 

- RIR SCI 3:5, DCI 3:9 (CU SC 3:5 DC 3:9) 

Comment :

The procedural description above proposes all active RIR messages to be re-initiated. If the source BSS is required to re-initiate all active RIR messages with a different SCI, it is as an alternative to the procedural description above possible to exclude actions C and D. The RI messages will instead be sent as responses to RIR messages generated as actions in B.  

Re-initiation of RIR messages with changed SCI shall be triggered by the sending /reception of RI with End-Indication. 

Procedural restrictions:
 
- RIR messages with 3:9 as SCI will have to be re-initiated. RI will be sent as response to these messages will mirror SCI and DCI.
- At reception of RI messages from BSS2 the target BSS must accept a new SCI value if SCI 3:9 is replaced by any other SCI parented by BSSZ and included in the target BSS neighbour cell list. This procedure is not needed if all active RIR messages are re-initiated as described in the alternative above.



BSS3 takes the following actions:

 

A. BSS3 receives RI with End-Indication from 3:9. 

B. BSS3 shall start sending RIR message with DCI 3:9 to get new SI/PSI when it becomes available. In case the SCI in the RI with End-Indication is taken over by BSS3 the RIR message with DCI 3:9 shall not be sent.


C. BSS3 shall re-initiate RIR messages which previously were issued with DCI 3:9.

D. BSS3 shall according to suggestion under BSS2 actions above not send any more RI with SCI 3:9. BSS2 will be responsible for re-initiating sending of RIR messages to receive RI messages.  

E. BSS3 shall start sending RIR messages to new neighbouring cells as defined in BSS3’s external neighbour lists.

F. BSS3 responds to any RIR message from BSS2 (re-initiated with changed SCI from 3:9 to i.e. 3:8, or new RIR messages. SCI and DCI in the RI message are mirrored from the received RIR message.

Procedural restrictions:

- Described above.


BSS1 takes the following actions at reception of RI with End-Indication and addition of new neighbouring cell:

A. Receives end indication from 3:9 and new neighbouring cell lists (done by O&M).

B. RI with End-Indication triggers BSS1 to start sending RIR SCI i.e.1:16 and DCI 3:9 message. 
- This RIR message is triggered to get new SI/PSI if 3:9 becomes available.
- The RIR message is also triggered based on the update of BSS1’s external neighbour list. 

C. After reception of RI to RIR SCI 1:16 and DCI 3:9 BSS1 will receive SI/PSI from the BSS parenting 3:9. BSS1 will not be able to know which BSS parents 3:9.
 

D. BSS1 will start sending SI as response to received RIR messages. 

Procedural restrictions:

- Described above
 


9. Conclusion.

This document has described scenarios related to open issues in Tdoc GP-031975. The severity of open issues in the Tdoc GP-031975 is prioritised and the presented scenarios are intended to provide solutions based on existing procedures in rel. 5.
In discussion presented above, solutions to high priority issues are presented based on scenarios including exchange of messages and parameter settings.

With the ambition to guarantee multi-vendor interoperability some restrictions and additions to RIM and NACC functions in rel. 5 are suggested.  

Based on this and other contributions from GERAN members it will be possible to add changes required to RIM and NACC procedures in rel.5.

It should be further investigated if the existing procedures, used to supports “cell lists”, also are suitable to support “single cells” and concepts like “anchor cells”.  
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