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1
Introduction
The network allocates unique scrambling code for each uplink physical channel according to the description in [2][3]. While Uplink Scrambling Code (ULSC) allocation for common physical channels i.e. PRACH is performed statically, allocation of the ULSC for the dedicated physical channels is performed dynamically when UE is allocated dedicated physical channel. In order to uniquely identify UE signal towards the network, it is necessary that the network must ensure the uniqueness while assigning the uplink scrambling code for the dedicated channels. In case two UEs are allocated same ULSC then the uplink signal cannot be unambiguously detected by the network. In case of macro network, due to coordinated deployments it is possible to avoid the collisions of ULSC for two UEs to a large extent. Nevertheless, it is still possible the two UEs camped on neighbouring cells controlled by different RNCs can be allocated same ULSC. However, due to remote possibility of such event, there was no standardized solution to avoid such collision was discussed. With the introduction of HNB cells which are largely deployed in un-coordinated manner, each HNB will autonomously allocate ULSC for its connected users. As a result, the possibility of collision of ULSC allocated to two UEs connected to neighbouring cells increased significantly. This contribution discusses possible mechanisms to solve this problem.
2 Discussion
According to 25.331, the range of the scrambling code is defined as Integer (0..16777215). In case of co-ordinated deployment (Figure1), occurrence of uplink scrambling code collision is although not impossible but it is very unlikely event.
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Figure 1
 Uplink scrambling code collision for macro network
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Figure 2 Uplink scrambling code allocations in mixed deployment scenario
On the other hand, in the mixed deployment scenarios as in figure 2, chances of ULSC collision is very high. Due to dense deployment of HNBs, there is multi-fold increase in the number of network entities that would be allocating the ULSC without any interaction with the neighbouring entity. In addition, every node will have their individual logic of assigning the ULSC. Thus, it is very likely that two UEs would be allocated the same ULSC which are closely co-located in the neighbouring cells. In such case, the network will suffer from the ULSC collision problem. As there is no mechanism to exchange the information between the nodes experiencing ULSC collision, there is no co-ordination possible to identify and resolve the ULSC collision problem. As a result, the network would experience many call drops. As more and more number of HNB cells is deployed eventually the number of collisions would keep increasing and would lead to severe performance issues in the network, particularly in the mixed or HNB only deployment scenarios. Therefore, a network based solution to resolve ULSC collision problem needs to be looked for. Next section discusses the possible solutions to solve this problem.
2.2 Solution
Following solutions are possible:
Solution-1 (HNB-GW based): Since HNB-GW controls large number HNBs in any geographical area therefore the HNB-GW and not the HNB shall allocate/ release ULSC for the UE dedicated channel. During the UE Registration procedure, the HNB-GW will inform the ULSC for the UE in the HNBAP UE REGISTER ACCEPT message. Please note that this solution solve the problem of HNB to HNB collision to large extent, the chances of collisions between the macro cells and HNBs or the HNBs connected to different HNB-GWs remains.
Solution-2- (HMS based): HMS can assign the range of the ULSCs for each HNB for its usage which is provided to the HNB during initial provisioning. As the number of available ULSC is quite large, the network will not suffer from ULSC collision if the network configuration will ensure that same range is not used in the neighbouring HNBs. Please note that this solution also solves the problem of HNB to HNB collision to large extent. On the other hand, the chances of collision with macro cells still remain. 
Solution-3-(RAN2): define the new RRC parameter “reserved UL scrambling code range” in the System information. This “reserved UL scrambling code range” defines the UL scrambling code range that HNB can use. Since HNB in general uses the NMM (Network Monitor mode) for auto-configuration, it shall read this range via reading the SIBs broadcasted in the neighbor cells. As a result, the HNB will use the appropriate range for ULSC. However, this solution requires discussion in RAN2. RAN3 needs to send LS to RAN2. 

Conclusion

Based on the above discussion,
NEC proposes to discuss the above mentioned three solutions and make an agreement on any one.
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