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1. Overall Description:

RAN WG 4 has received LS R4-092431 (R2-093592) from RAN WG2 on handling of non-allowed CSG cells. Current REL8 36.304 states that UE shall ignore IFRI from the non-allowed CSG cells meaning that UE is still allowed to camp on cells on same frequency. In the LS, RAN2 stated the understanding that a non-allowed CSG cell on the shared carrier can cause DL interference to a UE on a macro cell moving close to it; also that some companies thought there was UL interference issue. As requested in the LS, RAN WG4 would like to provide the following information.
Question 1) In RAN2 there was no clear understanding how significant the problem is and we would like to know whether RAN4 view on the significance of the issue and if it is seen that improvements are needed whether these should be part of REL8? Or would it be sufficient to have solution only from REL9 onwards?
Response: RAN WG4 agrees with RAN2’s understanding of the DL interference issue in shared carrier with macro and non-allowed CSG cells. In a CSG cell deployment with 5% same operator penetration rate, the macro UE outage was shown to be greater than 40% if UE ignores IFRI from the non-allowed CSG cells. Proprietary CSG cell power control algorithm has been shown to reduce the macro UE outage to < 20%. 

Note that the outage probability increases proportionally to the CSG penetration rate. However, regardless of the CSG penetration rate, when a Rel 8 macro UE moves close to a non-allowed CSG cell, this UE will experience outage with current IFRI handling requirement. Hence, it would be desirable to introduce different IFRI handling techniques in Rel 8.
RAN WG4 thinks the UL interference scenario is less severe compared to the DL interference. Compared to the DL control / CRS / PBCH channels of a non-allowed CSG cell, the UL traffic/control duty cycle and allocated bandwidth of a macro UE can be smaller. Hence the probability of a macro UE jamming the UL channel of a non-allowed CSG cell is smaller. In the case where a macro UE does cause severe UL interference to a non-allowed CSG cell, a UE connected to that CSG cell could always hand over to the macro cell on the same frequency or the lower-priority frequency.  
Based on the DL outage considerations discussed above, in RAN4’s opinion it would be desirable to introduce different IFRI handling techniques in Rel 8. 
Question 2) RAN2 would also like get RAN4 understanding whether UTRAN would require solution for the problem as well of if the current UTRAN behaviour is sufficient.

Response: RAN4 thinks current UTRAN behaviour is sufficient since RSRQ is used by UEs for reselection, which already captures the interference from non-allowed CSG cells.
Question 3) RAN2 request RAN4 to consider solutions for the problem. 

Response: RAN4 reviewed the alternatives suggested by RAN2 and considered the additional restrictions for Rel 8 due to ASN.1 freeze. RAN4 would recommend a different solution for Rel 8 and Rel 9:

Rel 8 solution:

If a non-allowed CSG cell is the highest ranked cell, then

Compare RSRQ value of the highest ranked macro cell with a fixed threshold T [-7 dB] 
If RSRQ_macro > T, then

Ignore the CSG cell;
Else

Consider the frequency of this mixed frequency to be the lowest priority frequency

Else

Ignore the non-allowed CSG cell.

Rel 9 solution:

Use RSRQ for cell reselection. 

2. Actions:

None
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