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Improvement of System Information Acquisition
1. Background
In GERAN#38 meeting it was proposed a solution to optimize the system information acquisition for neighbour cells [1]. The main idea of this solution is shown as Figure 1:
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Figure 1 NSN solution to acquire the system information for neighbour cells
Instances for each RAT will be broadcast contiguously and in each instance there will be indicators for the presence of each RAT:
· a start indicator for UTRAN

· a stop indicator for UTRAN

· a start indicator for E-UTRAN

· a stop indicator for E-UTRAN
Thus a MS only supporting a subset of the RATs supported by the network can reduce its time of reading the related information for measurements.
2. Discussion

In the above solution the MS can decide to read the current received SI2quater instance or not by the indicators setting and thus cell reselection and measurement will averagely start sooner than in the case where all instances have to be read. 
In [1] the following advantages were identified for this solution:

· For all mobiles that support a particular RAT (e.g. E-UTRAN), cell reselection and measurement reporting will normally start sooner than in the case where all instances of relevant messages must be received.  

· For all mobiles that do not support all RATs, it is possible in some cases to avoid reading all instances of the (P)SI message thus saving power.  

After examining the above advantages we’ve found that they can not be applied in some scenarios:

· In case the reading begins between the start and stop flag for a certain RAT, e.g. when the MS switches on or reselects to a new cell during the UTRAN RAT information broadcasting, cell reselection can not be started sooner since it has to wait until the next cycle for UTRAN information instances. Switching on/off and reselection need to be taken into account as a random case instead of a rare case.
· The solution makes the assumption that E-UTRAN neighbour cells can in most cases be fit into one instance. However in some cases a blacklist will increase the size of E-UTRAN neighbour cells and in average two instances will then be needed for E-UTRAN cells.
According to the above analysis it seems worthwhile to improve the proposed solution.
3. Solution

Figure 2 shows the structure for improving system information acquisition
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Figure 2 The structure for improving system information acquisition

· Start_Flag: The flag is used to indicate whether this instance is the first instance for the RAT or not. If it equals to 1 this instance is the first instance; otherwise it is not the first one.

· Counter: This is a count down counter. The first instance has the highest number of them for the RAT. For example, if there are 4 instances for a RAT, the highest number, i.e. 3, is for the first instance. The value 0 is used for the last instance. This field occupies 2 bits. So the maximum number of the instance for a RAT is 4.

For each RAT, there is a structure as shown in figure 2, assuming that UTRAN NCL information needs 4 instances. So the values of the Start_Flag field and the Counter field of the instances for UTRAN are broadcast in the order in table 1.
Table 1 The values of the Start_Flag field and the Counter field of the instances for UTRAN

	
	Start_Flag
	Counter

	1st instance
	1
	3

	2nd instance
	0
	2

	3rd instance
	0
	1

	The last instance
	0
	0


If it starts reading the instance for UTRAN with Start_Flag equal to 1 and the Counter equal to 3, the MS can know that there are 4 instances for UTRAN and read the all the following UTRAN instance with Counter from 2 to 0. Then, the MS can start measurement and reselection. If it starts reading the instance for UTRAN with Start_Flag equal to 0 and ,for example, Counter equal to 1, the MS knows that this is not the first UTRAN instance and reads all the following UTRAN instances untill in the next cycle, the MS read the instances with Counter equal to 2. Then, the measurement and reselection can be started.
If there is only one instance for a RAT, this instance is with Start_Flag equal to 1 and Counter equal to 0. The MS can start measurement and reselection after reading the instance for the RAT.
4. Comparison with the solution in [1]
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Figure 3 Scenario where the MS starts reading in the middle of UTRAN instances
Figure 3 shows an example where the mobile begins the reading in the middle of instance UTRAN_s:
· For the solution in [1] the mobile will have to read every instance after UTRAN_s to search for the new start flag of UTRAN cells. In addition when the next cycle begins the mobile have to read from UTRAN_0 to UTRAN_Nu although some of which have already been read, i.e. from UTRAN_s+1 to UTRAN_Nu.
· For our proposed solution the mobile will read instances from UTRAN_s+1 to UTRAN_Nu. In addition when next cycle begins the mobiles only need to read the remaining UTRAN_0 to UTRAN_s instances and thus cell reselection can begin sooner.
With this solution, the time needed to read the neighbor cell related system information can be reduced further with only one bit more cost. 

5. Conclusion

Huawei proposes to broadcast the sequence number of instances for each RAT together with an indication of start flag. This will further reduce the latency of the solution in [1].
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