3GPP TSG-RAN WG2 Meeting #98                 







R2-1705179
Hangzhou, China, May 15 – 19, 2017












 
Agenda item:
10.4.1.5
Source: 
Huawei, HiSilicon

Title: 
Structure of SIB Index/Identifier
Document for:
Discussion and Decision
1   Introduction
In previous RAN2#97 meeting, it was agreed that some system information can be valid in more than one cell, which can be configured an index/identifier to assist the UE to check the validity in the corresponding area.
Agreements in RAN2#97
1: Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one cell may be valid also in other cells.

FFS what the index/identifier is (e.g. single index or area plus value tag, etc)

In this paper, we’d like to give our opinion on what the index/identifier is.
2   Discussion
2.2   Single index vs. Area info plus Value Tag
In last RAN2 meeting, it was agreed to consider the case that system information valid in one cell can be broadcasted with an index/identifier to indicate its validity in other cells. If the UE stores the valid system information, it is not mandated to re-acquire this system information while moving into other cells within the same index/identifier. The mechanism is beneficial on UE power consumption and involves less signalling overhead in the air interface. Two possible solutions are presented and needs more considerations.
Option 1: A single index

A single index solution is proposed in [1]. It integrates the area info and the value tag into one generic terminology. The range of single index can be one or more cells. The length of the single index depends on the change frequency and the applicable range of the system information. It is unnecessary for the UE to clearly know the area scope and the value tag scope within the single index. Whenever the UE moves into a new cell or the previous cell, it will compare the index to check the valid of the stored information.
However, in most time of the UE, it may move within one cell within one area except necessary inter-cell mobility at cell boundary. However, because the UE cannot differentiate the area scope with the single index, the UE has to compare the full content of the single index at every time when the version of the system information in current cell changes, though the UE still stays in the same cell within the same area. It will possibly make the UE behaviour more complicated. The limitation may be translated in a worse end-user performance for the UE by involving more UE power consumption due to unnecessary comparison on the content of area scope. It is noticeable that the situation will become worse in case that the system information frequently changes in the cell.
Option 2: Area info plus value tag

In LTE, the UE can use the systemInfoValueTag to check the validity of the stored system information upon coming back to the previously visited cell. It implicitly indicates that the UE can check the validity of system information by the combination of separate cell ID and value Tag as an index/identifier.
In NR, we can take the current solution in LTE as baseline. An enhanced solution with separate area info plus value tag can be considered for system information which can be valid in more than one cell. In this way, the UE can decouple the area info from value tag. It is more flexible for the UE to check the validity of the stored system information. When the UE moves within the same cell, the UE only compares the value tag to check the validity of the system information. This solution can obviate the need to repeatedly check the content of the area info as in option 1 when the UE still stays in the same cell in most cases.

Based on the aforementioned discussion, we believe that:

Proposal 1: Area info plus value tag mechanism should be considered as the index/identifier associated with system information which can be applicable in more than one cell.

Area info plus value tag Mechanism
As discussed in the previous section, the separate area info plus value tag will be considered for the UE to check the validity of the system information applicable in more than one cell. In the below figure 1, we given that the UE receives and stores the SIBx with associated area info 1 and value tag1 in cell 1. When the UE moves into cell 2 from cell 1, it reads the area info and value tag associated with SIBx. After comparison, both the area info and value tag of the SIBx in cell 2 is identical to the stored information. Therefore, the UE can directly apply the stored SIBx without any update. 
Then, the UE moves into cell 3, which also belongs to area info 1. The UE also compares the SIBx associated area info and value tag received in cell 3 with the stored information.  Finally, the UE finds the value tag changes and is mandated to re-acquire the SIBx if needed. If the UE continues moving, it is possible that the UE moves out of the area info 1. Therefore, the UE has to update the SIBx, e.g., the UE moves into cell 4 and detects the change of area info. 
We can also assume that a UE will always stay in one cell, e.g. cell 1in the Fig.1, except necessary inter-cell mobility. The UE knows the serving cell is unchanged. Therefore, it is required to just focus on whether the value tag of the system information changes, without checking the content of area info.
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Fig.1 The area info plus value tag mechanism
Proposal 2: To check the validity of the stored system information, the UE can compare the related area info first and then the value tag if the area info is the same. 
As for the detailed content of the area info, there may be two alternative options. One is similar as current TA configuration. That is, each cell within the area scope will broadcast the area ID associated with the system information in the scheduling information. The other one is to introduce a cell list including one or multiple cell IDs to indicate the valid area scope of the system information. Taking the quantities of system information into consideration, it is possible that the index/identifier may be specific with one SIB or SIB group. Consequently, it is reasonable to consider the area ID solution. This can be beneficial to the signalling overhead of the system.

Proposal 3: The area info associated with one SIB or SIB group should be an Area Identifier.
Proposal 4: The Area Identifier is broadcasted in the scheduling information in Minimum SI.
3   Conclusion
In this paper, we discussed the separate area info plus value tag mechanism as the index/identifier. We have the following proposals:
Proposal 1: Area info plus value tag mechanism should be considered as the index/identifier associated with system information which can be applicable in more than one cell.

Proposal 2: To check the validity of the stored system information, the UE can compare the related area info first and then the value tag if the area info is the same. 

Proposal 3: The area info associated with one SIB or SIB groups should be an Area Identifier.
Proposal 4: The Area Identifier is broadcasted in the scheduling information in Minimum SI.
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