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1
Decision/action requested

Discuss and conclude on Recommendations outlined in Section 7
2
References

Various SA5 & RAN3 contribution & current SA5 discussions on ANR 
3
Rationale

Reach common understanding on interpreting RAN 3 NRT (R3-080988), while also considering O&M related requirements and needs
Section 4 purpose: common definitions, listing questions & issues

Section 5 purpose: develop common understanding when viewing/reading the NRT

Section 6 purpose: develop common understanding when changing/writing the NRT

Section 7 purpose: recommendation(s) for NR Management Requirements to be added into TS 32.511
4
Common definitions, assumptions, and issues
4.1
Assumptions and definitions
When viewing a NRT, an IRP Manager should be able to identify:

· Is there a NR established, or not (NR established is equivalent to “table entry exists”)
· Is there a HO NR established, or not

· Is there a X2 for HO established, or not

· What control ANR has over NR removal (allowed or not), NR HO establishment (allowed or not), & NR X2 establishment (allowed or not)
When writing into a NRT, an IRP Manager should be able to:

· Add a HO NR or X2 NR

· Remove a HO NR or X2 NR

· Whitelist a HO NR or X2 NR

· Blacklist a HO NR or X2 NR

Definitions
ANR – stands here for ANR function located in eNodeB
NRO – stands here for NR Optimization capability (automatic or manual) outside of eNodeB, using IRPAgent to manage ANR/NRT
Whitelisting – the capability of NRO to add a HO NR or X2 NR on a permanent basis, via IRPAgent using a combination of NoRemove & NoHo/No/X2 attribute setting (this setting cannot be changed by ANR)

Blacklisting - the capability of NRO to remove a HO NR or X2 NR and to prohibit such NR’s on a permanent basis, via IRPAgent using a combination of NoRemove & NoHo/No/X2 attribute setting (this setting cannot be changed by ANR)

Add NR via Itf-N: the capability of NRO to add a HO NR or X2 NR, via IRPAgent (while ANR can adjust these setting based on its own optimization capabilities)
Remove NR via Itf-N: the capability of NRO to remove a HO NR or X2 NR, via IRPAgent (while ANR can adjust these setting based on its own optimization capabilities)
Potential NRT Attribute Values (R3-080988) (using 3 values, as it is understood that 2 values are limited):

· Positive “P” (equivalent for “true” in R3-080988)
· Negative “N“

· No Value “-” (this value may be debatable, but is needed for sufficient management – otherwise either table changes are needed, or management capabilities are limited)
· Attribute NoRemove uses only two values, “P” and “-“

· For the sake of making this RAN3 NRT table work for O&M:

· When viewing NRT: “N” on HO/X2 would mean NR is established, while “-“ would mean NR is not established, “P” means not allowed
· Set: “N” on HO/X2 would mean a request that a NR shall be established (with a response on success/failure), while “P”(”-“ remove the restriction and “N”(”-“ remove the NR; value “P” represents definition from RAN3
· Note: there is a an issue w/ the RAN3 def relating to what ANR can set, and what O&M can set – but whenever ANR is establishing a HO or X2 NR, it should update the NRT, so it has to be able to write into the table (on HO/X2 changes from “N”(”-“ or vice versa)
4.2
Open Issues and Questions
Issues with 2 values (only P/N):

· When viewing the table:  does an “N” reflect that there is a NR (HO or X2) established? Or not? Or is this not detectable?
· When writing the table: does a change to “N” requests that a NR (HO or X2) is to be established? Or does such a value change just removes the restriction and leaves it up to ANR to establish a NR or not?

Other Questions/potential issues:

· Should there be default values for NRT attributes, and what should be these values?

· Should there be a table entry, even if there is no HO-NR or X2-NR established, and ANR has control over this entry?
· In case NR-X2 for TCI A of eNodeB X is set “P”, is it possible that NR-X2 for TCI B of eNodeB X is set to “N” or “-“? Or should all TCI of eNodeB X set consistently to “P”?

· It is assumed that X2-NR but no HO-NR is a valid case, but this should be confirmed.

· Potential need for a transitional attribute value in case of IRP Manager NR add requests, that cannot be fulfilled immediately (e.g. “requestPending”)?
5
NRT View – IRP Manager reading & interpreting
Purpose: develop common understanding when viewing/reading the NRT.
It is recommended that SA5 members review the interpretation NSN provided herein, and comment accordingly.
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	-
	-

	
	
	
	
	
	


#01
[NSN]

no HO-NR established; no X2-NR established; ANR has full control to change, or remove the entire table entry (including add or remove HO NR and X2 NR)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	P
	-

	
	
	
	
	
	


#02
[NSN]

no HO-NR allowed; no X2-NR established; ANR has control over X2 NR establishment or removal, but cannot remove the entry nor establish a HO NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	-
	P

	
	
	
	
	
	


#03
[NSN]

no HO-NR established; no X2-NR allowed; ANR has control over HO NR establishment or removal, but cannot remove the entry nor establish a X2 NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	P
	P

	
	
	
	
	
	


#04
[NSN]

no HO-NR allowed; no X2-NR allowed; ANR cannot remove the entry nor establish a HO NR nor establish a X2 NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	N
	-

	
	
	
	
	
	


#05
[NSN]

HO-NR established; no X2-NR established; ANR has full control to change, or remove the entire table entry (including add or remove HO NR and X2 NR)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	-
	N

	
	
	
	
	
	


#06
[NSN]

no HO-NR established; X2-NR established; ANR has full control to change, or remove the entire table entry (including add or remove HO NR and X2 NR)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	N
	N

	
	
	
	
	
	


#07
[NSN]

HO-NR established; X2-NR established; ANR has full control to change, or remove the entire table entry (including add or remove HO NR and X2 NR)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	P
	N

	
	
	
	
	
	


#08
[NSN]

no HO-NR allowed; X2-NR established; ANR has control over X2 NR establishment or removal, but cannot remove the entry nor establish a HO NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	-
	N
	P

	
	
	
	
	
	


#09
[NSN]

HO-NR established; no X2-NR allowed; ANR has control over HO NR establishment or removal, but cannot remove the entry nor establish a HO NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	-
	-

	
	
	
	
	
	


#10
[NSN]

no HO-NR established; no X2-NR established; ANR cannot remove this table entry, but can add or remove HO NR and X2 NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	P
	-

	
	
	
	
	
	


#11
[NSN]

no HO-NR allowed; no X2-NR established; ANR has control over X2 NR establishment or removal, but cannot remove the entry nor establish a HO NR 
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	-
	P

	
	
	
	
	
	


#12
[NSN]

no HO-NR established; no X2-NR allowed; ANR has control over HO NR establishment or removal, but cannot remove the entry nor establish a X2 NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	P
	P

	
	
	
	
	
	


#13
[NSN]

no HO-NR allowed; no X2-NR allowed; ANR cannot remove the entry nor establish a HO NR nor establish a X2 NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	N
	-

	
	
	
	
	
	


#14
[NSN]

HO-NR established; no X2-NR established; ANR cannot remove the entire table entry, but can add or remove HO NR and X2 NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	-
	N

	
	
	
	
	
	


#15
[NSN]

no HO-NR established; X2-NR established; ANR cannot remove the entire table entry, but can add or remove HO NR and X2 NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	N
	N

	
	
	
	
	
	


#16
[NSN]

HO-NR established; X2-NR established; ANR cannot remove the entire table entry, but can add or remove HO NR and X2 NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	P
	N

	
	
	
	
	
	


#17
[NSN]

no HO-NR allowed; X2-NR established; ANR has control over X2 NR establishment or removal, but cannot remove the entry nor establish a HO NR
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	P
	N
	P

	
	
	
	
	
	


#18
[NSN]

HO-NR established; no X2-NR allowed; ANR has control over HO NR establishment or removal, but cannot remove the entry nor establish a HO NR
6
NRT Actions – IRP Manager setting values
Develop common understanding on what happens when changing/writing the NRT.

Only single attribute setting by NRO are stated here, as changing multiple attributes at the same time should have no impact on the outcome … until proven otherwise ;-) … e.g. setting NoHo to “P” is equivalent to blacklisting; setting NoRemove to “P” AND NoHo to “N” is equivalent to whitelisting, while just setting NoHo to “N” is adding a HO NR, but not whitelisting
It is recommended that SA5 members review the interpretation NSN provided herein, and comment accordingly.

	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	Set to “-“
	
	

	
	
	
	
	
	


#01

[NSN]

change from “P”(”-“: removing restriction, so ANR may remove this entry (if not restricted by NoHO or NoX2 set to “P”)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	Set to “P”
	
	

	
	
	
	
	
	


#02

[NSN]

change from “-”(”P“: adding restriction, ANR cannot remove this entry (irrelevant from settings in other attributes)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	
	Set to “-“
	

	
	
	
	
	
	


#03
[NSN]

change from “P”(”-“: removing restriction, so ANR may add a HO NR, or remove the entire entry (if not restricted by NoHO or NoX2 set to “P”; unclear if entry can be removed if NoX2 is set to “N”); change from “N”(”-“: removing an existing HO NR, or remove the entire entry (if not restricted by NoHO or NoX2 set to “P”; unclear if entry can be removed if NoX2 is set to “N”)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	
	Set to “P”
	

	
	
	
	
	
	


#04
[NSN]

change from “-”(”P“: adding restriction, ANR cannot add a HO NR (and implicitly ANR cannot remove the entire entry); change from “N”(”P“: adding restriction, ANR removes the existing HO NR and cannot add a HO NR going forward (and implicitly ANR cannot remove the entire entry)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	
	Set to “N”
	

	
	
	
	
	
	


#05
[NSN]

change from “-”(”N“: ANR is requested to add an HO NR (and reports success/failure to NRO/IRP Manager – only in case of success the value changes to “N”; the use of a transitional value for asynchronous requests is tbd); change from “P”(”N“: the restriction for NoHo is removed, and ANR is requested to add an HO NR (and reports success/failure to NRO/IRP Manager – only in case of success the value changes to “N”; the use of a transitional value for asynchronous requests is tbd)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	
	
	Set to “-“

	
	
	
	
	
	


#06
[NSN]

change from “P”(”-“: removing restriction, so ANR may add a X2 NR, or remove the entire entry (if not restricted by NoHO or NoHO set to “P”); change from “N”(”-“: removing an existing X2 NR, or remove the entire entry (if not restricted by NoHO or NoHO set to “P”; NoHO is set to “N”)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	
	
	Set to “P”

	
	
	
	
	
	


#07
[NSN]

change from “-”(”P“: adding restriction, ANR cannot add a X2 NR (and implicitly ANR cannot remove the entire entry); change from “N”(”P“: adding restriction, ANR removes the existing X2 NR and cannot add a X2 NR going forward (and implicitly ANR cannot remove the entire entry)
	NR
	LCI
	TCI
	NoRemove
	NoHO
	NoX2

	1
	LCI#1
	TCI#A
	
	
	Set to “N”

	
	
	
	
	
	


#08
[NSN]

change from “-”(”N“: ANR is requested to add an X2 NR (and reports success/failure to NRO/IRP Manager – only in case of success the value changes to “N”; the use of a transitional value for asynchronous requests is tbd); change from “P”(”N“: the restriction for NoX2 is removed, and ANR is requested to add an X2 NR (and reports success/failure to NRO/IRP Manager – only in case of success the value changes to “N”; the use of a transitional value for asynchronous requests is tbd)
7.
Proposal
It is proposed to add the requirements for the following capabilities into 32.511 “Automatic Neighbor Relation (ANR) management; Concepts and requirements”:
REQ_NR_MGMT_1
 
An IRPManager shall be able to retrieve NRT attribute values on cell level, identifying:

· Source cell & target cell
· HO NR status (whitelisted, blacklisted, NR established, no NR established)

· X2 NR status (whitelisted, blacklisted, NR established, no NR established)
REQ_NR_MGMT_2
 
An IRPManager shall be able add a HO NR or X2 NR
REQ_NR_MGMT_3
 
An IRPManager shall be able remove a HO NR or X2 NR
REQ_NR_MGMT_4
 
An IRPManager shall be able to whitelist a HO NR or X2 NR (and to remove this restriction)
REQ_NR_MGMT_5
 
An IRPManager shall be able to blacklist a HO NR or X2 NR. (and to remove this restriction)
REQ_NR_MGMT_6
 
An IRPAgent shall inform the IRPManager about attribute value changes of NRT attributes.

REQ_NR_MGMT_7
 
An IRPAgent shall inform the IRPManager about success or failure of IRPManager operations to add, remove, blacklist, or whitelist HO NR’s or X2 NR’s (synchronous or asynchronous).
With respect to related attribute values and follow-up IS definitions, SA5 should agree on the need for (at least) 3 values for NoHO and NoX2 attributes, as well as the need for 2 values for the NoRemoval attribute.

In addition SA5 may consider a return liaison to RAN3 detailing SA5 comments and assumptions with respect to RAN3 NRT definitions (R3-080988).
------------------------------------------------------END OF CONTRIBUTION------------------------------------------------------

