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1. Overall Description:

RAN2 took notice of the HNB/HeNB requirements that have been agreed by SA in SP-080188. In order for RAN2 to agree on mechanisms fulfilling those requirements, some clarifications on a few points are required:
UE moving out of a CSG cell

The text agreed by TSG SA states that: “When a UE in idle mode loses coverage of the CSG cell, the UE shall execute cell reselection of a non-CSG cell. The reselection shall have the same performance as a cell reselection between two non-CSG cells in case network assistance is available. In the case where network assistance is not available, the cell reselection performances shall be the same as the cell reselection to a CSG cell.”
From RAN2 viewpoint, it is desirable that the UE does not wait for loosing coverage to start the reselection process. So RAN2 would like to rephrase the first sentence above as: “A UE in idle mode in coverage of the CSG cell shall execute cell reselection process, according to which a non-CSG cell will be selected as soon as the cell reselection criteria indicates that it should be selected.”

HeNB identifier

The text agreed by SA on HeNB identifier states that “It shall be possible for the HeNB to broadcast a HeNB identifier (HNBID) in free text format. The UE may display the HNBID when camping on the cell where it is broadcast. The HNBID shall be configurable by the administrator of the HeNB. The HeNB identifier may be associated with the CSG Identities and stored in the UICC.”

Since the UICC is mentioned, it is not clear to RAN2 whether the broadcast information of the cell has to include an “HeNB identifiers” or whether the HeNB identifier is given to the UE by NAS procedures (e.g. when adding or removing CSG ID from the whitelist).  If it is the broadcast information that has to include the HeNB identifier, RAN2 will need to know how many bytes are required. It should also be discussed in SA/SA1 how the situation can be avoided where multiple neighbours would configure the same “text string” and unique identification is not possible for the users?
Time Limit

TSG SA agreed and captured some requirements on having a time limit for a CSG subscription as follows: “It shall be possible to limit the period of time during which the UE is allowed to camp on a CSG cell (granted access rights)”; “The time period shall be configurable by the Home eNodeB owner and/or the network operator operating the CSG cell and shall span from 1 decihour to several days. If no value is given unlimited access to the CSG cell is allowed.”; “When the time period expires, the CSG shall no longer be considered to be available to provide services, except for emergency calls.”

It is RAN2 understanding that since the EPC will always check if the CSG cell that the UE tries to access belongs to the subscribed CSG(s), it seems natural to translate this requirement as a NAS procedure only, managed by the EPC and transparent to AS. In addition, RAN2 believes that the UE should not even be required to know the period of time. Instead the EPC could simply ask the UE to remove the corresponding CSG ID from the whitelist as soon as the timer expires. The alternative where the UE would be in charge of the timer not only seems more complex for the UE and could become the source of possible misalignments with EPC, but also since the EPC cannot blindly trust the UE, the EPC would anyway have to handle its own copy of the timer.

Further it should be clarified if the time limit should also be applied in Connected Mode i.e. is there a need to terminate an active connection when the limit expires?

Maximum Number of UEs

TSG SA agreed and captured a requirement on having a maximum number of UEs allowed in a CSG cell as follows: “The network operator and/or the HeNB owner under the supervision of the network operator shall be able to set a maximum limit to the number of UEs with granted access to the CSG ID.” 

From a RAN2 viewpoint, the selection of a mechanism to fulfil this requirement depends on how dynamic such maximum would be. For a more or less static limitation (e.g. based on operator requirements), it would seem natural to rely on “existing” NAS procedures manipulating the whitelist and observing the number of users given a particular CSG ID by CN procedures. However if the limitation was meant to be more dynamic (e.g. as a part of admission control), reuse of existing admission control or new procedures would be required to make sure that no more UEs are allowed whenever the maximum is reached. For instance: 

1) A reject procedure would be introduced at NAS or AS;

2) The cell would be marked as barred or restricted or reserved.
3) A NAS procedure updates the whitelist of all UEs associated with that CSG ID.

For a dynamic limitation, the second solution above seems the simplest from RAN2 viewpoint as it naturally fits to existing mechanism for cell selection/ reselection but unfortunately it would also effect terminal camping on the CSG cell in idle mode although they do not create any traffic. The first solution is not easily compatible with the requirement that the UE should constantly prioritise CSG cells. And the third solution introduces some signalling overhead at NAS and would not be possible depending on actual load in the CSG as this is unknown to the CN. With such a dynamic limitation, one aspect that should also be clarified is whether the maximum number of UEs also affect handovers i.e. should a CSG cell reject HO request as long as the limit is reached?
In general the simplest from RAN2 point of view would be a less dynamic procedures performed by CN procedures (i.e. once the max. number of members of a CSG is allocated no more members will be granted). For the dynamic restrictions based on actual load, normal admission control procedures could also be used by the CSG.  

Inbound mobility
Solutions for inbound mobility are still being evaluated by RAN2 for both E-UTRAN and UTRAN. Therefore RAN2 cannot comment yet on mobility performance but will inform SA as soon as mechanisms are agreed.
2. Actions:

To TSG SA, TSG SA WG1
ACTION: 
RAN2 kindly asks SA and SA1 to take note of the above comments and provide further clarifications on the following points:
1)
Is the HeNB identifier part of the broadcast information or NAS procedures? If a broadcast information is needed how many bytes would be required? In general the overhead of the broadcast channel should be limited to ensure the overall performance of the system.
2)
Can the time limit be supported via NAS only procedures and remain transparent to AS? Further it should be clarified if the time limit should also be applied in Connected Mode i.e. is there a need to terminate an active connection when the limit expires?
3)
Is the maximum number of UEs static or dynamic and if it is dynamic, would it also affect active mode mobility?
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