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Introduction 
During the last RAN2 meeting it was agreed to start an email discussion on CSG scenarios and LTE specific solutions which has been kicked of on October 17th [1] and ended October 26th. 
For the email kick-off T-Mobile prepared a document discussing the different deployment scenarios for CSG cells. Four scenarios were identified (complete kick-off doc in the attached document):

Scenario A:
Deployment of a single CSG cell in (private) Homes

Scenario B:
Deployment of a single CSG cell in public places like coffee houses or restaurants

Scenario C:
Deployment of a small number of CSG cells in (private) Homes or small offices

Scenario D:
Deployment of a multiple CSG cells in “enterprise” or “campus” environments

Furthermore two basic mobility procedures have been identified as:



M1)

Based on normal cell reselection and HO 



M2)

Based on UE autonomous search [2]

The aim of the email discussion was to identify if all relevant deployment scenarios have been considered. Further the benefits and drawback should have been discussed.
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Comments received 
From Nokia on 23/10:

It has been confirmed that all relevant things have been capture in the kick-off document in a compact way.
It was pointed out that the mobility performance depends of how much network coordination for CSG is provided. It was assumed that the mobility toward uncoordinated networks would be significantly worse than normal mobility if UE battery and performance would not be severely impacted.
They draw the conclusion that good mobility performance into and between CSG would require additional assistance from the network, but they also claim that uncoordinated CSG cell deployments are possible but performance will be impacted - either UE power consumption increases or mobility procedures (cell search etc) need to have less strict requirements as for normal macro cell mobility.
Nokia also assumed that the network already know which CSGs could be used by a UE (e.g. from the “whitelist”) but asked the question what additional information can be provided without impacting the network? It was also asked how to avoid the reading of SU-1 to somewhat smaller area/time and UE would not require so many gaps and restrict data throughput?

They also identified that for scenario D the assistance data from the network could be more detailed in the neighbour list (e.g. the TAI of the CSG (enterprise) network in the area).  

For the idle mode Nokia referenced to their paper R2-073920 where they proposed:




Proposal 1: A set of physical layer IDs are reserved for CSG identification 

    Proposal 2: At macro layer, UE only needs to read SU-1 of a neighbouring cell under the following 

circumstances: 
•         - UE belongs to at least one CSG (i.e. it has access to at least one CSG subnet); 
•         - The neighbouring cell is CSG cell; 
•         - The neighbouring cell is CSG cell and the received quality goes above a given threshold for a certain given time (e.g. it becomes the best candidate for mobility). 
      

 Proposal 3: At macro layer, UE need not read the SU-1 of the CSG cells more than about once every 10 
minutes  (exact time is FFS). 
Finally Nokia proposed to base the search for the CSG cell on the user activation of the search function.  
From Huawei on 24/10:

Huawei commented that: Network Coordination might involve some performance benefits, but it also comes with some drawbacks

- Overlay network could be LTE, UTRAN, GERAN. Any RAN coordination functionality would need to be implemented in all RATs

- Network Coordination for Idle mode is especially problematic as it might involve transmitting lots of broadcast information, especially for scenarios A, B &C.
For active mode and idle mode scenario D, RAN based network coordination might be possible, but it would be preferable to avoid it as much as possible. 

PROPOSALs: 

How Idle CSG UE knows when to start measure for CSG Cell: 

-         For Scenarios A-C: criteria is UE specific, alternatively: detail criteria is UE specific, inside macro 

registration area 

-         For Scenario D: UE could know that CSG location overlaps with registration area, i.e. scenario D 


could be handled slightly different to the other scenarios, delivery of network guidance information 

and indication of this difference could be combined with delivery of ”whitelist” info to UE.

-         Measurement periodicity could be ”low”.

How Active CSG UE knows when to start measure for a CSG: 

-          Same principles as for Idle Mode with the addition: UE requests measurement gaps if/when needed.

The also proposed to allow a “manual CSG selection”.

For the active mode inbound mobility (assumed to be not crucial) Huawei proposed that the network might not grant measurement gaps at all, or only when the serving cell’s quality is below a defined threshold.

From Telecom Italia on 31/10 (after deadline):

Telecom Italia confirms that some kind of autonomous detection should be allowed, but they propose to not leave it completely unspecified but apply some network assistance.

They want to define the performance by creation of appropriate test cases.

Especially for idle mode Telecom Italia do not think that long time reselection is acceptable as the coverage condition can significantly change especially when going indoor (where might be no macro coverage at all). Therefore they propose a cell reselection performance similar to macro-macro, which could be a little bit relaxed in case macro coverage exists.

For the connected mode scenario, they think a seamless mobility has to be performed. For this case they also propose an operator settable threshold at which the network configures measurement gaps for the UE to find the CSG cell in case of loss of macro coverage.

They also confirmed the proposals 1 & 2 in Nokia mail when the control is at operator side.

They also support the manual CSG selection proposed. 
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