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1
Introduction
RAN4 has received LS [1] from RAN2 on H(e)NB inbound mobility and several analyses [2-7] were provided to answer the RAN2 questions in the recent meetings. Especially, it was extensively analyzed and discussed whether or not UE autonomously reads MIB/SIB1 to get the Cell Global Identifier (CGI) of H(e)NB without any performance degradation in the serving cell. Finally, in the last meeting, it was agreed that UE autonomous MIB/SIB1 reading has insignificant impact on an ongoing service from the serving cell and the response LS [8] was agreed and sent to RAN2.
In this contribution, we initiate discussions on how to define minimum performance requirements for HeNB inbound mobility.
2
Discussion
The meeting minutes on the response LS from RAN4 in RAN2 #67 is quoted below [9]. As stated in the yellow part, RAN2 agreed on an autonomous gap solution. In this contribution, therefore, we discuss the minimum performance requirements for HeNB inbound mobility assuming the autonomous gap solution.
R2-096212: Reply LS to R2-094096 on H(e)NB Inbound Mobility REL-9 EHNB-RAN2 (R4-094030; to: RAN2; cc: -; contact: Qualcomm) RAN4

- Motorola wonders why under 2b the worst case to be considered is 4, but typical it is 2 or 3 (under 2a) ? QC explains that 2a is the typical case.

- QC thinks the reading of this LS is to decide to use autonomous gaps for both to UMTS and LTE. 

=> Agree on an autonomous gap solution both towards an LTE cell and towards UMTS cell (intra-/inter-RAT), excluding UMTS intra-freq.  

=> Can still discuss if UE should provide timing info to the network in next RAN2 meeting.

=> Noted, LS answer is postponed to RAN2 #68: draft LS to RAN4 will be provided to RAN2 #68 by Telecom Italia
In the response LS, it is mentioned that RAN4 will define the minimum performance requirement as follows:

If RAN2 informs RAN4 of its decision on the H(e)NB inbound mobility behaviours, RAN4 plans to define minimum performance requirements on the reliability of reading system information. RAN4 needs more studies on whether it is feasible to define performance requirements on the impact of system information reading to on-going communications with the serving cell.
There are two aspects on the minimum performance requirement for HeNB inbound mobility, one is the reception of ongoing service from the current serving cell without any degradation and the other is reporting CGI to the eNB within a certain time period. In the following, we further discuss justification and necessities to create the minimum performance requirements for HeNB inbound mobility.
· Given that the UE autonomously reads MIB/SIB1 while the UE is receiving ongoing service, it is very important to insure that the degradation of the service quality from the current serving cell would be minimized from end user experience point of view. If the UE consume such long time to read MIB/SIB1 to get the CGI of the HeNB cell, several sub-frames would be missed and the service quality would be degraded. Since actual UE behaviours could not be specified in RAN2 specifications, it is definitely necessary for RAN4 to specify the performance requirements to verify UE appropriately read MIB/SIB1 to get the CGI of the HeNB cell within tolerable degradation of the service quality of the serving cell.
· To define the performance requirement of the service quality from the serving cell, it is simply proposed that the throughput shall be above a certain threshold while the UE reads MIB/SIB1 and reports CGI to the network.

· In addition, it is also beneficial to define the minimum requirement of how fast the UE read MIB/SIB1 and report CGI to the network within a certain time period when it is assumed that reading CGI is signalled by the network. If UE would waste a lot of time for autonomous reading, HO failure might happen even if UE move at low speed.
· The time requirement would be based on the analyses which were presented in the recent RAN4 meetings. As also mentioned in the LS [8], MIB/SIB1 could be decoded within 4 attempts with >99% probability assuming a zero offset between the macro eNB and HeNB and ideal measurements. Taking into account that the MIB/SIB1 use 4 repetitions with a periodicity of 40 ms and 80 ms respectively, the requirements would be defined as 40 ms + 80 ms, i.e. 120 ms.
· In real network, operators need to optimise some key parameters for inbound mobility such as HO offset (hysteresis) and timer, which is used to stop the MIB/SIB reading in case MIB/SIB is not acquired during the pre-determined period. Such key parameters would be optimised based on the RAN4 performance requirements. In other words, if there are no performance requirements for the above two aspects, it would be quite difficult for operators to optimize such key parameters.
· It is also noted that performance requirements for MIB decoding are currently defined in TS 36.101, but no test cases exist in the test cases, because it would depend on UE implementation when it decode MIB/SIB and there are no ACK/NACK signals for broadcast channels. In the HeNB inbound mobility, however, UE must decode MIB/SIB and report CGI to eNB when reading CGI is signalled by the network. Therefore, the proposed test case would be a good opportunity to verify actual UE demodulation performance for MIB/SIB decoding. 
Based on the above analysis, we propose the following working assumptions:
[Reception of an ongoing service from current serving cell]

· As well as UE demodulation requirements in TS 36.101, it should be verified that the throughput is above a certain threshold during the test in which the UE reads MIB/SIB1 to get CGI of the HeNB.
[Reading MIB/SIB1 and reporting CGI to the network]

· The UE shall send the CGI to the network within a certain time period in parallel with receiving ongoing communication from the serving cell.
3
Conclusions
This contribution discussed how to specify the minimum performance requirements to verify for HeNB inbound mobility. We proposed the following working assumption:
For HeNB inbound mobility minimum requirements, both the throughput requirement from the current serving cell and the time requirement for reporting CGI following decoding MIB/SIB1 are defined simultaneously.
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