3GPP TSG-RAN WG2#66bis
R2-093927
June 29 – July 3, Los Angeles, U.S.A.
Agenda Item:
4.2.1.1
Source: 
Motorola 

Title:  
Minimizing Impact of MIB and SIB1 reading
Document for:
Discussion and Decision
1 Introduction
Handover evaluation is likely to require reading of HeNB system information to obtain and report CGI. Based on the analysis in [1], assigning gaps to UEs for reading HeNB system information can be complex due to the tight co-ordination required. In this contribution we consider ways to perform HeNB system information without requiring such tight co-ordination. 
2 Discussion
Handover evaluation is likely to require the reading of MIB and SIB1 of HeNBs. The procedure for reading of MIB and SIB1 of HeNBs has to balance impact to voice call quality and the complexity at the UE and eNB. Specifically, based on [1] we note that:

1. A procedure in which UE autonomously tries to read MIB and SIB1 (without any co-ordination with the eNB) can have significant impact on voice call, especially in a relatively dense HeNB deployment.
2. A procedure that is based on gaps needs tight co-ordination to ensure that the gaps are “short term” and are accurately scheduled.
Release 8 eNBs are not expected to assign and release measurement gaps on short timescales (of the order of ~80-100 ms). As discussed in [1], in a dense environment, the eNB may be required to schedule gaps for MIB/SIB1 reading for multiple UEs on such short timescales, which can lead to significant scheduling complexity at the eNB and impact even UEs that are not interested in HeNBs. To prevent such issues it is useful to consider gaps that are “less controlled” by the eNB.
2.1 Loosely Controlled Gaps

A basic mechanism for handover evaluation consists of assigning an SI reading time window of n x 10 ms, where n may be chosen to allow UE to read MIB or MIB and SIB1. The value of n can vary widely depending on when the UE is ordered to acquire CGI, interference conditions and deployment density. So, in order to have a high level of success, n will need to be conservative. Then, if each such duration of n x 10 ms is treated as a gap, there can be significant impact in a dense HeNB deployment.
However, it may not be necessary to treat the entire duration of n x 10 ms as a gap. The MIB is transmitted in subframe 0 and SIB1 is transmitted in subframe 5 of alternate radio frames. Only the subframes that overlap with the MIB or SIB1 transmission need to be considered as gaps. For each instance of the MIB transmission the corresponding gap would be 2 ms (3 ms if the HeNBs are closely synchronized to the macro and a switching time is needed). So in a synchronized network, or if a UE reports timing information, the eNB knows the exact occurrence of these “short gaps”. So the eNB can schedule short gaps in the n x 10 ms time window and also assign resources to the UE to acknowledge successful reception of the MIB and/or SIB1. When the UE acknowledges the successful reception of the MIB and/or SIB1, the gap can be suspended. This allows the eNB to use a relatively large SI reading time window (n could be 100, or more), providing substantial flexibility.
2.2 Autonomous gaps with HARQ adaptation

Again using the SI reading time window of n x 10 ms, we observe that only HARQ transmissions that overlap the MIB/SIB1 transmission of the HeNB are affected. So instead of assigning short gaps, the HARQ transmissions within the SI reading time window that overlap the MIB and/or SIB1 transmissions can be shifted in time so that there is no overlap. For instance, DL HARQ transmissions that overlap the MIB and/or SIB1 transmission can be shifted to occur outside the overlapping period. For UL HARQ transmissions that overlap with a MIB or SIB1 transmission, an additional HARQ process could be established and used so that the overlapping transmissions occur on the additional HARQ process.
Since this approach prevents loss of HARQ transmissions, it also allows the eNB to use a relatively large SI reading window, providing substantial flexibility.
 Lowered Voice codec rate
During the SI reading time window the network could lower the voice codec rate. The smaller payload allows for successful reception of voice packets in fewer HARQ transmissions (assuming the same resource allocation). This reduces the impact of missing HARQ transmissions due to overlap with MIB and/or SIB1 transmission.
3 Conclusion
We have considered several options to simplify the handover evaluation procedure based on reading HeNB system information. RAN2 is requested to discuss the options and consider the pros and cons.
4 References
[1] R2-093924, “Reading MIB and SIB1 of HeNBs”, Motorola, RAN2#66bis.

1/2


