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1 Introduction

This contribution proposes the content of the Combined Cell deployment to heterogeneous network TR 25.800 [1] to capture the mobility aspect and the transmission node selection in Combined Cell deployment [2] and [3].  
The revises in this contribution in track changes are based on the last version of the text proposal for Heterogeneous Networks mobility, see [4].
2 Proposal
It is proposed that the updated content in this contribution is discussed and endorsed in the TR [1].
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7.4.4 Mobility aspects related with combined cell

Combined cell deployments can complement co-channel deployment to improve the mobility performance of a heterogeneous network.

As described in [27], in a combined cell deployment the macro cell and LPNs that are deployed within the combined cell coverage area will have the same L3 cell identity, and consequently the UE only needs to discover and identify the combined cell (which includes LPNs deployed within the combined cell coverage area). There is no need to discover and identify each LPN individually. Hence, as far as cell discovery and identification are concerned, the UE will behave as it is in a macro-only network.
7.4.4.1 Hand Over aspects in combined cell deployment
For combined cell deployment, in any transmission mode, see 7.3.4, no HO occurs between LPNs or between a LPN and the macro cell within the coverage of combined cell. Since there is no HO between Macro cell and LPN neither between the LPNs within the combined cell, the robustness of the serving cell change is improved in combined cell deployment compared to co-channel deployment see [30]. 
For HO between two combined cells, the handover to the target combined cell will be triggered only when the measurements based on the combined P-CPICH from the target combined cell satisfy the 1D event criteria.    

In SFN mode, see 7.3.4, multiple, a subset of or all the nodes in a combined cell are selected to transmit the same signalling in parallel which improves the transmission robustness for the HO signalling messages, which improve the HO performance especially for UEs with a limited coverage area. 

In the SR transmission mode, see 7.3.4, the central scheduler select the node which has the best geometry (SINR) to transmit HO signaling which will increase the robustness of the HO performance and improves the resource utilization of the Macro cell.
It is important to select the most suitable transmission modes to transmit HO signaling in combined cell. The selection of the transmission nodes can be switched on a TTI basis. Hence, the transmission node or transmission modes could be different for different RLC (re)transmission attempts for the same HO signalling message. In addition, adding LPNs in combined cell nullifies the impact of shadow fading due to the combined reception of the P-CPICH signals from all nodes and reduce the number of HOs compared to macro cell only case and also compared the co-channel deployment, see [31].

The switching between transmission nodes within a combined cell does not require a handover since all nodes in the combined cell share the same cell ID.
 Hence, the introduction of LPNs does not affect the number of HOs in combined cell compared to Macro only networks. In addition fewer HOs triggered compared to the co-channel deployment, see [30]. The HO performance improvement in combined cell is especially important for a high speed UE.
7.4.4.2 Primary Scrambling Code in combined cell deployment 
Since in a combined cell deployment the LPNs deployed within the combined cell coverage area have the same primary scrambling code, then only one PSC is needed to identify the combined cell including the macro cell and  all LPNs that are deployed within the combined cell coverage area and sharing the same cell identity. Hence, there is a clear benefit with combined cell deployment to avoid the PSC confusion problem.
7.4.4.3 Nighbour Cell List in combined cell deployment
In a combined cell deployment the LPNs deployed within the combined cell coverage area have the same L3 cell identity as the macro cell, from RNC perspectives, hence the entire combined cell is considered as one L3 cell identity. Consequently there is no need to increase the NCL size due to the deployment of LPNs, this helps to avoid the potential extension of NCL size in heterogeneous networks.
[Editor Note: FFS for other potential impacts to RAN2]
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