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1. Introduction
The WI on Automatic Neighbour Relation (ANR) for UTRAN[1] has been approved in RAN#48. RAN3 is responsible for finalizing the overall stage-2 description for the feature, specifying the corresponding impact on existing network interfaces and defining OAM requirements. 
According to the progress of WID, RAN3 should define the overall stage-2 description at RAN3#69bis meeting. Therefore, we would like to propose the issues and to focus on the way forward for UTRAN ANR in order to speed up the work.
2. Discussion
Issue 1: Whether is NR exchange function necessary?
Option a) YES.

Option b) NO.

Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	There exists the problem that if the pair cells of neighbour relation located in different RNC, especially in the first stage of the running network, it will spend a long time to detect the missed configuration of bidirectional neighbour relationship based on handover.
Therefore, the neighbor relation optimization of adjacent RNC can be completed through NR exchange without UE report. This can also minimise end user perceived impacts in the UE performance which meets RAN2 requirement.
	Option a)


	
	
	

	
	
	

	
	
	


Issue 2: What kind of NR exchange function is used?
Option a) RNL based NR exchange solution.
Pros

· Use existing radio network interfaces for the NR exchange. For intra-UTRAN case, it relies on Iur interface. For inter-RAT case, it relies on Iu interface for UTRAN, S1 interface for LTE, A or Iur-g interface for GSM.

· No impact on CN node, the NR information is transparent to CN.

Cons

· Need to modify existing messages or standardize new messages over existing radio network interfaces. 

· Issues with the solution if RAC/LAC/TAC is not reported by UE as part of inter-RAT measurements, the source CN cannot route the query to another RAT since the RAC/LAC/TAC information is absent.

Option b) OAM based NR exchange solution.
Pros

· Nowadays the NR information under one RNC is always available at the OAM.

· If RAC/LAC is not reported by UE as part of LTE inter-RAT measurements, it has no bearing on OAM-based address resolution since the OAM can resolve the target network node ID based on the CGI.

Cons

· For inter-vendor IP address resolution, the request must be passed up from the element manager up to the network manager. This hierarchical address resolution mechanism is already standardized in DNS and will essentially have to be replicated in the OAM system.

· If the target RNC belongs to another NM, there is need for communication between NMs. This is non-standard. Significant standardization.

· If the hierarchical address resolution is to be avoided, the EMS must support Itf-p2p interface between EMs. This is additional burden on the EMs. Significant standardization is also required to specify the Itf-p2p.

Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	To Option a), the procedure is triggered by the “source”, and also the solution is agnostic of pools / vendors. Further the CN involvement is highly minimized, similar to one handover which will only happen once for each node pair. The only problem would be that in Intra-UTRAN case, if there is no Iur exists, the RAC/LAC information needs to be reported by UE for routing purpose, which is similar to the inter-RAT case.

To Option b), it requires the O&M system to fulfil the requirements for operation across element managers and vendors. This essentially moves the complexity to the O&M domain, and it is not clear that this will necessarily be the most efficient solution. For example, since the EMS interface is not standardized, this would require handling of NR information in the NMS and the Itf-N. It is also not clear whether this would lead to database duplication between EMS and NMS.
According to the above analysis, we’d prefer to the RNL based NR exchange solution.
	Option a)



	
	
	

	
	
	

	
	
	


2.1. Intra-UTRAN case:

Issue 3: Is Iur used for exchange neighbor cell information?
Option a) YES.

Option b) NO.
Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	Iur is used to exchange info between RNCs. And the dynamic Iur setup is excluded for ANR.
	Option a)

	
	
	

	
	
	

	
	
	


Issue 4: When to trigger the NR exchange function?
Option a) It should only be triggered after Iur establishment.
The existing Iur between RNCs is established at network deployment stage. The RNC exchanges NRT information regarding the adjacent RNC after Iur establishment which is used to detect and correct miss-configured cell to its NRT, which could speed up the NR generation and maintenance.
Option b) It should only be triggered after the new found cell reported by UE.
The source RNC sends a NR request regarding the adjacent RNC which the new found cell belongs to over Iur. The target RNC sends back the neighbour cell lists of the newly discovered cell as an answer to the former request. The response can be used by the source RNC as the input to judge whether the new found cell could be added to NRT or not, e.g., solving bidirectional NR quickly.
Option c) It can be triggered both after Iur establishment and after the new found cell reported by UE.

Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	First of all, UE’s report of new found cell is important for detection of incomplete NRT configuration. When the RNC receives any reported new found cell, which is identified to locate in another RNC or other RAT, RNC can request the peer network node to feedback more detailed information of this new found cell, as well as its neighbouring cells information to implement the NRT in local. For example, after getting the neighbour cell lists of the newly discovered cell, for example,  the RNC can detect the missed configuration of bidirectional neighbor relationship, then decide whether to add this newly discovered cell to the NR or not. However, how to generate or maintain NR is under the algorithm implementation in RNC.
Secondly, there exists the problem that if the pair cells with neighbour relation are located in different RNCs or RATs, especially in the initial stage of the running network, it will take long time to detect the missed configuration of bidirectional neighbour relationship based on handover. Therefore, after a new RNC is introduced in the network, the NRT under network node exchange over Iur interfaces is also needed.
	Option c)

	
	
	

	
	
	

	
	
	


Issue 5: How does the RNC know which neighbour RNC to communicate?
This issue has been identified in RAN3#69 meeting, RAN3 has understood that it is possible to set different values to the RRC Cell ID and NBAP/RNSAP: UC-ID (RNC-ID and C-ID) in current RRC and the RAN3 specifications. It has been identified that the RRC Cell ID always included the RNC ID as a solution and the issue needs to be further discussed with RAN2. And how to distinguish the 12bits RNC ID and the 16bits Extended RNC ID would be the issue needs to be solved in RAN2.
Based on the above assumption, the RNC knows which RNC the new found cell belongs to, then it can communicate with the corresponding RNC to exchange NR information.

Issue 6: What kind of nerghbouring information needed for NR exchange?
Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	In UTRAN, it has already defined what kind of nerghbouring information is needed by RNC.

The Neighbouring UMTS Cell Information provides information for neighbouring UMTS Cells and includes Neighbouring FDD Cell Information and Neighbouring TDD Cell Information, which includes RNC-ID、C-ID、UARFCN、Primary Scrambling Code(FDD only)、Cell Parameter ID (TDD only)、Multiple PLMN List, etc.
The Neighbouring GSM Cell Information provides information for all neighbouring GSM Cells, which includes CGI、BCCH ARFCN, etc.
The Neighbouring E-UTRA Cell Information IE provides information for all neighbouring E-UTRA Cells, which includes E-CGI、EARFCN.
	

	
	
	

	
	
	

	
	
	


Issue 7: How to design the signalling procedure for NR exchange function?

Option a) New procedure
A new procedure to fulfil intra-UTRAN communication via Iur interface needs to be defined.
Option b) Reusing Iur current procedure

For intra-UTRAN case, there already exists the Information Exchange Initiation procedure and it is used by RNC to request initiation of information exchange with another RNC. Meanwhile, the Information Reporting procedure is used by RNC to report the result of information requested by another RNC using the Information Exchange Initiation. Therefore, it is suitable to adopt and extend above two procedures to exchange the NR information between RNCs.
Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	The current Iur interface RNSAP procedures is enough to support the NR exchange function, which can also minimise the impact on specification comparing with the Option a) .
	Option b)

	
	
	

	
	
	

	
	
	


2.2. Inter-RAT case:

Issue 8: For Inter-RAT GSM case, are Iu and A interfaces used for NR information exchange? Or if Iur-g exists, whether it can be used for NR information exchange?
Option a) Only Iu and A interfaces impacted. No Iur-g.

Option b) If Iur-g exists, then uses Iur-g, else exchanges NR information over Iu and A interfaces.

Option c) Only Iur-g impacted. If there is no Iur-g interface, NR exchange will not be supported. 
Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	The optional support of Iur-g interface in GERAN has been specified in TS 43.051 since Rel-5 by applying architecture / protocol stacks (e.g. RNSAP) of UMTS to GERAN. And Iur-g would be the optimized way to facilitate the NR exchange, which will reduce the delay and complexity.
However, for business interests, the commercial deployment of Iur-g seems to be delayed, therefore, if Iur-g exists, then the conventional procedures through core network interfaces to fulfil the interworking between RATs is necessary.
	Option b)

	
	
	

	
	
	

	
	
	


Issue 9: When to trigger the NR exchange function?
Option a) It should only be triggered after new BSC/eNB is newly introduced in the network.
Option b) It should only be triggered after the new found cell reported by UE.
Option c) It can be triggered both after new BSC/eNB is newly introduced and after the new found cell reported by UE.

Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	The similar reason as Issue 4.
	Option c)

	
	
	

	
	
	

	
	
	


Issue 10: What kind of nerghbouring information needed for NR exchange?
Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	The same as Issue 6.
The Neighbouring UMTS Cell Information provides information for neighbouring UMTS Cells and includes Neighbouring FDD Cell Information and Neighbouring TDD Cell Information, which includes RNC-ID、C-ID、UARFCN、Primary Scrambling Code(FDD only)、Cell Parameter ID (TDD only)、Multiple PLMN List, etc.

The Neighbouring GSM Cell Information provides information for all neighbouring GSM Cells, which includes CGI、BCCH ARFCN, etc.
The Neighbouring E-UTRA Cell Information IE provides information for all neighbouring E-UTRA Cells, which includes E-CGI、EARFCN.
	

	
	
	

	
	
	

	
	
	


Issue 11: How to design the signalling procedure for NR exchange function?

Option a) HO piggy-backing method
The HO piggy-backing method assumes that the NR information is transported to an eNB/BSC in Source eNB/BSS to Target Enb/BSS Transparent Container IE or Target Enb/BSS to Source eNB/BSS Transparent Container IE in relocation procedure. It is therefore assumed that the neighbouring cell information of HO target cell would be achieved in the RNC only if a HO is initiated. 

Option b) Reusing RIM procedure
Usage of RIM proposes that RIM functionality is extended for LTE and GSM, then that NR information is transported as RIM messages. The method fulfils the requirement that the NR information may be requested any time. In LTE, it is also extended to transfer the LB information between RATs. 
Option c) New procedure

A new procedure to fulfil inter-RAT communication via RNL interfaces needs to be defined.
Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	For Option a), This approach depends on the HO behaviour, however, according to the above analysis, NR information exchange had better be independent of HO. Moreover, in case the NR information is not up to date, and RNC is not aware of the reason because of low number of HOs. It is therefore shown that in the very moment when NR is missed, it may be no way to obtain it. Furthermore, NR information data will bring additional amount of signalling bits, it may impact on normal HO procedure. It should therefore be concluded that HO piggy-backing does not fulfil the UTRAN ANR requirement.
For Option b), the main problem about RIM is that: it is an old protocol defined for different purposes, therefore it is not under control of RAN3. And it is also limited in R9 that usage of RIM must not cause any significant increase of load in the CN. This limitation may affect the UTRAN ANR performance. Lastly, RIM is a complicated solution, which will cause significant testing burden whenever changed.

Therefore, we propose to define a new procedure to fulfil iRAT communication via Iu interface needs to be defined. 
	Option c)

	
	
	

	
	
	

	
	
	


Issue 12: For Inter-RAT LTE case, is the solution that eNB forwards RNC the NR information needed to create the NR to this eNB acceptable?

During RAN3#69 meeting, a potential solution that eNB, after it is triggered by the LTE ANR procedure, forwards RNC the information needed to create the NR to this eNB has been identified. This solution does not require UE to report any information to the RNC.
Should it be the solution for Inter-RAT LTE case?
Option a) YES.

Option b) NO.
Company opinions

	Company
	Comments/discussion
	Position

	ZTE
	The solution proposed above needs backhaul signaling support for the eNB to inform the RNC about the NRT.
	Option a)

	
	
	

	
	
	

	
	
	


2.3. OAM interaction:

Like what have been done in LTE, the ANR function also allows O&M to manage the NRT. O&M can add and delete NRs. It can also change the attributes of the NRT. The O&M system is informed about changes in the NRT.
If you have any new requirement or issue on the OAM interaction, please list them below:

Company opinions

	Company
	Comments/discussion
	Summary

	
	
	

	
	
	

	
	
	

	
	
	


3. Conclusion
It is proposed:
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