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1. Introduction
This paper argues that two basic SON functionalities are needed for 3G HNBs, namely an automatic Primarily Scrambling Code selection and an automatic neighbour discovery function. As a result of the discussion, the document proposes some requirements for 3G HNBs 
2. Requirements for 3G HNBs
Various deployment models are envisioned by the operators for 3G HNBs. However, it is understood that in most of the cases 3G HNBs will be user-handled devices that can *randomly* attach/detach the operator network all the time.

When a 3G HNB is switched on and attaches to the network, two things need to be configured before it can properly operate: the Primary Scrambling Code (PSC) and the Neighbour Lists (NL). The PSC is the physical cell identity of the UTRAN cell served by the 3G HNB and it is used in its downlink transmissions. The NLs are used for mobility reasons. In particular, NLs are sent over the air to assist the UE measurement process both in idle and connected mode [1]

 REF _Ref197236626 \r \h 
[2].
Given the priority set on mobility requirements for 3G HNBs [3], three types of neighbour lists may need to be configured in a 3G HNB: Intra-frequency UTRAN NL, Inter-frequency UTRAN NL and Inter-RAT GERAN NL. 
Currently, both PSC and NLs are configured by the operator via centralized network planning. But such approach may not scale for large deployment of 3G HNBs. First of all, the location of the 3G HNBs will not be always known to the operator and therefore it may difficult to predict their neighbour nodes and more in general their RF environment. Second, the number of deployed 3G HNBs may end up being significantly larger compared to the number of macro NBs. It is not clear in this case how a centralized planning approach can work when the large majority of nodes *randomly* attach/detach the network all the time.
Based on the above considerations, two new requirements are proposed for 3G HNBs:
Req #1: 3G HNBs shall be able to automatically select their PSCs.

Req #2: 3G HNBs shall be able to automatically configure their NLs (intra-frequency, inter-frequency and inter-RAT)
3. Proposed solution
Similar SON functionalities are currently being discussed for LTE. For instance, the recently agreed ANR function will allow eNBs to automatically configure their neighbor relations with the assistance of UE measurements [4]

 REF _Ref197237321 \r \h 
[5], while there is still an open discussion on the scheme that would be used for automatic selection of physical cell IDs [6][7].

In the context of LTE, the discussion on SON functionalities are primarily focusing on macro eNBs but many of the new functions introduced can be effectively used also for HeNBs. For WCDMA/HSPA the situation is quite different. Not only is there no discussion at the moment on SON functionalities for WCDMA/HSPA in Rel-8 but the 3G HNBs will have to support legacy UEs which means that the two new proposed SON functionalities cannot rely on Rel-8 UE functions such as the ANR function.
The proposal is that 3G HNBs have downlink receiver capability to perform automatic selection of the PSC and automatic neighbour discovery. In particular the downlink receiver capability should allow the 3G HNB to: 

· Scan the downlink UARFCN of operation, detect neighbour cells identified by their PSCs 
· Decode the SI of the detected neighbour cells to read their NLs information
· Scan RATs/frequencies for inter-RAT/frequency neighbors
· Decode the SI of the detected neighbor cells to read their global cell identity.
The approach outlined above is based on the assumption that 3G HNBs will have limited coverage and therefore in most of the cases what the 3G HNB sees is also what the UEs served by the 3G HNB will see. There may be some rare corner cases where this is not true, which may result in collisions between PSCs over the air. Therefore mechanisms to detect collisions should be further investigated for the automatic PSC selection process.
4. Conclusion
RAN3 is proposed to agree on the two requirements for 3G HNBs:
Req #1: 3G HNBs shall be able to automatically select their PSCs.

Req #2: 3G HNBs shall be able to automatically configure their NLs (intra-frequency, inter-frequency and inter-RAT)

RAN3 is also proposed to agree on the principle that the 3G HNB will have downlink receiver capability to perform automatic selection of PSC as well as automatic neighbour discovery.
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