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RAN WG4 has received an LS R4-093086 (R2-094096) from RAN WG2 on H(e)NB inbound mobility. RAN WG2 understands that there can be a “H(e)NB exclusion zone”, i.e., an area around the macro cell site where the HeNB signal is stronger than the macro signal in only an unacceptably small radius around the H(e)NB. RAN WG2 wonders whether it is possible for the UE to get reasonable performance (e.g., throughput) upon handover to the H(e)NB under such circumstances. As requested, RAN WG4 would like to share the following information.

Question 1: In a shared carrier H(e)NB deployment, if a UE is handed over to a H(e)NB when the H(e)NB is not the strongest cell, can the UE maintain reasonable performance? In addition, would the UE create significant uplink interference to the macro cell by being handed over to the H(e)NB?

It is expected that a majority of the UEs can maintain a reliable connection to the H(e)NB if handed over to a H(e)NB. Still a significant percentage of UEs (at least 10%) may not be able to reliably receive control channels from the HeNB and RAN WG4 is investigating some proposals for control channel interference mitigation. Furthermore, it is possible to maintain a reasonable 'per user throughput' for UEs connected to H(e)NBs since H(e)NBs are expected to support only a small number of UEs at any given time and each UE can be allocated a large number of RBs. 
Studies of uplink interference from home UEs to macro cell uplink is still being investigated in RAN WG4. If this is found to be a problem, it may be possible to limit the uplink power of UEs connected to H(e)NBs or apply interference coordination methods or both to mitigate the problem.
Question 2a: For LTE, how many repetitions of MIB and SIB1 are needed for successful reception in the worst case and in the typical case including the case when the target is stronger than the serving cell?

RAN4 observed that at least 8% of the UEs require 2 or more repetitions of MIB and there are a significant fraction of UEs (~ 6.8%) that cannot decode MIB even after 4 transmissions when 10% of the home UEs were assumed to be outdoors. It was observed that 1% to 3% of UEs require 2 or more MIB repetitions and > 99% of UEs can decode MIB in 3 repetitions when all UEs were assumed to be indoors.
When a UE can decode SIB1, it was observed that a majority of them could do so within one or two SIB1 transmissions. RAN4 observed that there can be a significant fraction of home UEs that cannot decode SIB-1 due to poor geometry due to large macro-cell interference (for example when the wall penetration loss is low and the UE is indoor or because the UE is outdoor).
The RAN4 simulations are based on the assumption that only one home UE is associated with a HeNB. If more UEs can be associated with a HeNB, the problems may be worse.

Question 2b: For UMTS and LTE, if the UE autonomously receives system information, what is the expected performance impact to an ongoing voice call?

RAN WG4's understanding of "UE autonomously receives system information" is the following: UE determines which subframes will be used to receive system information and the serving eNB does not know which subframes UE uses to receive system information. Based on the number of MIB repetitions and SIB1 decoding attempts that may be needed (see above), RAN4 thinks autonomous reception of system information can cause significant loss of packets. For applications such as VoIP this may cause significant interruptions and even for other applications this can cause wastage of radio resources, increased HARQ retransmissions etc.

Question 2c: For UMTS, does reduction of the delay in acquiring system information by reducing the repetition periods of SIB3/SIB4 provide benefits for inbound mobility to HNBs?

RAN WG4 believes that reducing the delay of acquiring SIB3/SIB4 is helpful in medium/high mobility scenarios as there is an increased risk of handover failure in such conditions. But, it may not be critical for low mobility UEs.
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