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1.
Introduction
In the recent RAN2 meetings the introduction of a Physical CSG cell identification was discussed. The idea of a Physical CSG cell identification came up during the discussion on the CSG inbound mobility. During the last meetings in Warschau RAN1 discussed several proposal for such an Physical CSG cell identification and answered the LS from RAN2 on the feasibility of such a CSG specific cell identification [R2-083821.zip]. In parallel RAN2 discussed the "Usefulness of reserved PCI range"; pros and cons were identified, but no final conclusion was agreed.
With this discussion paper we would like to provide our view on this issue and point out the advantages of a Physical CSG cell identification for the UE.
2. Discussion
In the begining the discussion on Physical CSG cell identification was focused on in-bound mobility. However it was shown that for the in-bound mobility a Physical CSG cell identification does not help very much, as anyhow a fingerprint implementation might be needed. But it figured out that a Physical CSG cell identification might be useful for cell selection and re-selection for all those UEs which may not access CSG cells (either due to not being part of a CSG at all or being far away from their own HeNB). A Physical CSG cell identification is just useful if the best cell principal is not applied for CSG cells. Thus in the following we try to evaluated possible solutions for the open issue how cell reselction in a mix carrier configurations should work.
Cell reselection in mix carrier configurations

The crucial issue in the mix carrier deployment is how to deal with the interference caused by UEs using a public cell close to a CSG cell (e.g. a foreign subscriber standing on the sidewalk just in front of your private HeNB beyond the window in your apartment). The following solutions could be considered:
1. 
The best cell principal is adopted and the UE shall perform an inter-LTE or inter RAT re-selection.

Pros: The CSG will not suffer from any public interference
Cons: The public cell can not be used by public users; in consequence the operator has to provide additional capacity either on a separate LTE carrier or on another RAT. The availability of a second LTE carrier seem questionable (as the operator has chosen a mixed carrier probably due to limited bandwidths), and the fallback to a legacy RAT might cause a significant degradation of the QoS. 
2. The CSG cell is treated as not suitable and the UE may camp on the weaker public cell

Pros: The public cell planning is not influenced by CSG cells. The public users will not experience service degradation due to re-selections caused by CSG cells.  
Cons: The CSG will suffer from any public interference.

3. The HeNB CSG Cell is (partial) open, e.g. the UE may camp on it and may establish connections

Pros: As with this concept the best cell principal could be fulfilled, the basic interference problem is solved.

Cons: CSG cells will serve as public cells, their overall performance directly influences the customer experience of public users. That means it must be ensured that the connection of the CSG cell to the core network could provide enough bandwidth and that the HO performance for in-bound and out-bound mobility could be ensured etc. All this seems to contradict the basic assumption to keep the requirements for a CSG simple in order to ensure compatible production costs. 
Conclusion: 
A mix carrier configuration is anyhow a compromise. Between variant 1 and 2 the question seems to be whether the service within the CSG cell has an higher importance for the operator then the possible degradation of the service in the overlaying public cell. Variant 3 is in our view no longer a real CSG cell; the risk that it leads to a degradation of the overall quality for public users seems quite high. Thus variant 3 is no choice in our view.

As variant 1 has obviously negative impact for public users, which is probably not acceptable for most operators, we believe variant 2 seems the most promising choice. It would ensure that the impact of CSG cells in mix carrier deployments on the public network is kept on a minimum. 
Proposal:
CSG cells for which a UE has no access permission are treated as non-suitable cells, i.e. the UE will ignore them during cell selection and re-selection.
Physical CSG cell identification
As variant 2 does not apply the best cell principal for CSG cells, it would allow the usage of a Physical CSG cell identification. 
With a Physical CSG cell identification, UEs which may not access CSG cells (either not being part of a CSG at all or being far away from their own HeNB) could blind out CSG cells already on physical layer, i.e. already in the intial evaluation phase. This means that the UE will not need to perform all steps needed to read SI-1 for all CSG cells and would not need to measure them for reselection evaluation. 

This would speed up the cell selection and PLMN scan process lead. During cell re-selection CSG cells would not be monitored as re-selection candidates, and the UE could avoid the unnecessary SI-1 evaluation once they fulfil the re-selection criteria. This might even more beneficial while camping on a non-LTE RAT.
Proposal:
It shall be possible to identify a CSG cell Physical CSG cell identification, possible solutions are given in the reply LS on “CSG cell identification” from TSG-RAN WG1 [R2-083821.zip].

3. Summary
RAN2 is requested to discuss to the given proposals for CSG Cell Selection and Re-selection and the introductions of a Physical CSG cell identification and agree on them.[image: image1.png]














































































