3GPP TSG-RAN WG4 Meeting #48
   












R4-081863
Jeju, Korea,  

18 – 22 August, 2008

Agenda item:

6.1.7.1
Source:
Nokia, Nokia Siemens Networks
Title:
Implications of extending PCIs on LTE REL8 Completion
Document for:

Discussion and Decision
1
Introduction
During RAN2 #62, some aspects of CSG mobility and identification of Home eNode Bs were discussed. As a result, an LS in [2] indicating the need for early CSG identification asking for RAN1 and RAN4’s advice on which method to select for identifying CSG cell, increasing the number of physical layer cell IDs(PCI) or reserving a (configurable) subset of the existing physical layer cell IDs. The topic was also discussed in RAN1#53bis and many companies expressed concerns on the standardization delay impact to RAN WG4 and on the impact to the timeline for availability of UEs if introducing an extended set of PCIs at this late stage of the standardization process as also indicated in [1].
In this contribution we discuss and analyze RAN4 related implications of extending Physical Cell Identities (PCIs) for enhancing CSG inbound mobility procedures in REL8. Based on the analyses we also make a proposal as a way forward. 
2
Discussion
Allocating or reserving certain Physical Cell Identities (PCIs) for CSG cells in LTE REL8 to enhance cell identification of CSG cells in CSG inbound mobility procedures has been discussed in the RAN1 and RAN2 liaison statements in [1] and [2]. 

The RAN2 LS in [2], which initiated the discussion between RAN WGs, mentions two alternatives:

· Partition the current Physical Cell Identity (PCI) space into non-CSG cell use and CSG cell use
· Introduce a new set of Physical Cell Identity for CSG cell use
The first method would not have any physical layer implications whereas the second method would change synchronization channel sequences and thereby cell identification and related requirement work in RAN4. 

The RAN2 LS in [2] also emphasizes that “it is a strong view of RAN2 that the release-8 standardization and related implementation should not be delayed by the introduction of a new functionality for this purpose, and therefore the feasibility consideration should also take into account implications that this change to the physical layer might have on the finalization of release-8.” We agree with the view of RAN2 that it is extremely important to keep the LTE REL8 timeline and avoid any nonessential changes to the LTE REL8 and especially to L1 at this point of time. If very late optimization changes are made especially to L1, risk of delaying the finalization of CSG mobility feature will increase even further. Currently “high” priority is indicated for CSG mobility in the feature priority list and related analyses in [3]. As “high” priority means that this feature should be available in the initial LTE network deployments for IOT testing purposes so that the feature can also be supported and tested by the UEs, it is already today very challenging to meet this deployment target. Many of the CSG mobility related details are still open in RAN2 and no performance issues are properly discussed in RAN4 yet. If additional changes to the PCI sequences and thereby to cell identification procedures are agreed to REL8, it is very difficult to see how CSG inbound mobility even in idle mode could be available in the initial LTE network deployments and UEs. RAN2 has lately been discussing simplifications to CSG mobility support in order to be able to complete at least some of the CSG mobility procedures within the REL8 timeline. RAN2 decided in their Warsaw meeting #62bis to prioritize idle mode mobility for CSG cells and only consider active mode mobility if time allows. This means that a Release UE will most likely not be capable of performing inbound handover to a CSG cell in active mode, but will only connect to a CSG cell from idle mode. For idle mode RAN2 has already decided that a CSG enabled UE should read the Cell Global Identification (CGI) from the BCCH when doing cell reselection in order to make sure that the UE is selecting only allowed cells from CSG. 
We also believe that changes to the PCI sequences to support CSG inbound mobility would have implications on normal REL8 LTE UE cell identification requirements. Therefore delays in finalizing the normal REL8 LTE cell identifications would also be expected.   
When normal intra-frequency cell identification requirements were developed, RAN4 had rather extensive simulation campaign although simulations were only performed in rather limited simulation scenario e.g. in terms of number of cells. RAN1 had originally tried to optimize cell search performance in synchronized scenario with certain primary and secondary synchronization sequence selections. However, when general minimum performance requirements were developed in RAN4, it was found out that the general intra-frequency cell identification requirements were actually more challenging for synchronous than asynchronous scenario. Finally RAN4 ended up discussing whether the intra-frequency requirements should be relaxed for synchronous cells rather than agreeing tighter requirements, which was the original thinking in RAN1. 
We do not see that within REL8 timeline it is possible for RAN4 to develop and agree enhanced or more optimized cell identification requirements for CSG inbound mobility. Instead by changing PCIs for REL8 LTE at this late stage we would jeopardize the completion of the existing LTE REL8 mobility requirements like the minimum LTE intra-frequency cell identification requirements.
The RAN1 LS [1] indicates that RAN2 is still considering the feasibility of including extended PCI space to its REL8 specifications although the same LS also notes that “many companies expressed concerns on the standardization delay impact to RAN WG4 and on the impact to the timeline for availability of UEs if introducing such feature in this late stage of the standardization process. “ 

By considering the earlier extensive work RAN4 has done for developing the REL8 LTE UE intra-frequency cell identification requirements, we believe the proposed extensions to PCIs would have clear negative impacts on the RAN4 LTE REL8 requirement completion and test case development and further availability of REL8 LTE UE. We also believe that these delays would not only be limited to CSG mobility support. 
3
Conclusion
In this contribution we have analysed implications of the proposal to extend PCIs for enhancing CSG inbound mobility in LTE REL8. Based on our analyses noticeable delays to the REL8 completion and thereby in UE availability would be foreseen if the number of PCIs was increased at this late stage. We believe that the delays would not even be limited to the CSG inbound mobility but new RAN4 analyses would be required for the normal cell identification requirements as well. 

Furthermore, as PCI extension is not even essential for supporting CSG mobility, we propose that RAN4 informs RAN WG1 and RAN WG2 that L1 changes and proposed PCI extension should be avoided at this late stage of REL8 finalisation. 
If CSG inbound mobility enhancements are seen beneficial later on, more detailed studies on needed CSG mobility enhancements like PCI extensions and related deployment scenarios could be studied and considered in REL9. 
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