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Discussion and decision
1.  Introduction
This paper proposes to clarify which SIBs are required prior to initiation of the RRC connection establishment procedure, and when the UE is allowed to start the RRC connection establishment procedure after finding a cell to camp on.
2. Discussion
2.1
When can UE start RRC connection (re-)establishment procedure?

In TS 36.331 v8.3.0, the system information required for the RRC_IDLE and RRC_CONNECTED states are defined as follows.

5.2.2.3
System information required by the UE

The UE shall

1> ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the ‘required’ System Information: 

  2> if in RRC_IDLE:

    3> the MasterInformationBlock and SystemInformationBlockType1 messages as well as SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs, and SystemInformationBlockType9;

  2> if in RRC_CONNECTED:

    3> the MasterInformationBlock, the SystemInformationBlockType1 and the SystemInformationBlockType2 messages as well as SystemInformationBlockType8, depending on support of CDMA2000, and SystemInformationBlockType9;

  2> if the UE is ETWS capable:

    3> the SystemInformationBlockType10 and the SystemInformationBlockType11 in addition to the above system information required for RRC_IDLE and RRC_CONNECTED;

1> consider any stored system information to be invalid if it was received more than 3 hours ago;

1> consider any stored system information to be invalid if the value tag included in the SystemInformationBlockType1 message transmitted on BCCH is different from the one of the stored system information;
5.2.2.4 System information acquisition by the UE

…
The UE may apply the received SIBs immediately i.e. the UE does not need to delay using a SIB until all SI messages have been received.
Furthermore, in TS 36.304 v8.3.0, a suitable cell is defined as follows.
4.3 Service types in Idle Mode

suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

- The cell is part of either: 

- the selected PLMN, or: 

- the registered PLMN, or:

- a PLMN of the Equivalent PLMN list

according to the latest information provided by the NAS:

- The cell is not barred, see subclause 5.3.1;

- The cell is part of at least one TA that is not part of the list of "forbidden LAs for roaming" [4], which belongs to a
PLMN that fulfils the first bullet above;

- The cell selection criteria are fulfilled, see subclause 5.2.3.2.

- For a cell identified as CSG cell by system information, the CSG ID is part of the CSG whitelist.

If more than one PLMN identity is broadcast in the cell, the cell is considered to be part of all TAs with TAIs constructed from the PLMN identities and the TAC broadcast in the cell.
Currently, the specifications do not clarify when the UE can start RRC connection (re-)establishment procedure after finding a suitable (or acceptable) cell.

From user perception viewpoint, it is desirable that normal services are allowed as soon as the UE camps on a suitable cell. For example, in case the UE initiates an MO call in UMTS and gets redirected to LTE by the fast redirection procedure (i.e., by receiving RRC Connection Reject in UMTS), the call setup delay shall be minimised.
Currently, the UE has to follow the below steps when establishing normal services:
Step 1:
Receive any system information that the UE supports;
Step 2:
Evaluate whether the cell is suitable;
Step 3:
If needed, perform Attach or TAU procedure.
The time required for receiving all system information (Step 1) depends highly on the system information periodicities and the timing at which the UE started to receive system information. Although reception of MIB, SIB1 and SIB2 is expected to be quite fast, e.g., 100-200 ms, the remaining SIBs would typically have a longer periodicity such as 640 ms or even 1280 ms. As such, reception of all system information may take for example, as long as 1000 ms.
The contents of the MIB and SIBs imply that only the MIB and SIB1 are required to determine whether a cell is suitable or not. Then, only SIB2 is further required for accessing the cell, as all radio resource configuration and access related information are included in SIB2. That is, SIB3 to SIB11 are not required for accessing a cell.
Since mandating the UE to obtain all system information prior to accessing a cell would significantly impact the user perception in establishing service, the following is proposed:

Proposal 1:
The UE is allowed to start RRC connection (re-)establishment procedure as soon as the UE has received MIB, SIB1 and SIB2.

Then the following open issues need to be clarified:
1. When does the UE receive other system information?

2. How does the UE perform cell reselection during the RRC connection establishment procedure, without having obtained SIB3 through SIB8?
3. If T300 expires or the UE receives RRC Connection Reject, what does the UE do?

4. When is the 3-hour validity timer started?

Each of these issues is discussed in the next section.
2.2
Open issues and solutions
1. When does the UE receive other system information?

The UE may receive other system information at any time, i.e., the UE may receive them when the UE has transited to RRC_IDLE after having received RRC Connection Release, or during RRC_CONNECTED. This does not have to be specified and can be left to UE implementation.

2. How does the UE perform cell reselection during the RRC connection establishment procedure, without having obtained SIB3 through SIB8?
The case where the UE initiates RRC connection establishment procedure without having obtained SIB3 through SIB8 is most likely when the UE has been redirected by the network, e.g., by the fast redirection procedure. In this case, the UE should have selected the best cell according to the cell selection principles, and is unlikely that cell reselection should occur in a short while. Another case can be where the UE has just been switched on and is performing an Attach procedure. In this case also, the UE should have already selected the best cell. Other cases can be for instance, when the UE has performed cell reselection during the RRC connection establishment procedure (and is immediately initiating another establishment at the new cell). In this case the UE has actually just performed cell reselection, and hence, no reselection should occur consecutively (at least the 1 s rule applies to cell reselection).
When the UE performs the RRC connection re-establishment procedure, it is desirable that the UE re-establishes RRC connection as soon as possible. At re-establishment, the UE should have selected the best cell according to the cell selection principles. As such, there should be no need to perform cell reselection during RRC connection re-establishment procedure (note that this is already the current assumption).
As such, there seems to be no strong need to be able to perform cell reselection during RRC connection establishment procedure in these cases. As such, when the UE immediately performs RRC connection (re-)establishment after having read MIB, SIB1 and SIB2, cell reselection do not have to be supported.
3. If T300 expires or the UE receives RRC Connection Reject, what does the UE do?

For these cases the UE can simply obtain the necessary remaining SIBs after T300 expiry or having received RRC Connection Reject. The UE may as well receive the remaining SIBs in parallel while performing the RRC connection (re-)establishment procedure. There would be no need to specify such behaviours and this can be left to UE implementation.
4. When is the 3–hour validity timer started?
The 3-hour validity timer is specified as a time to store the acquired system information in the UE, but when exactly this timer shall be started has not been clarified. A viable realisation would be to consider the timer has been started when the UE received the oldest SIB2. Alternatively this can be when the UE has acquired all necessary system information. Given the difference in time scale between 3 hours and the typical time required to obtain system information (e.g., less than 1 s), this can be left to UE implementation.
3. Conclusions
The allowable conditions with regards to system information acquisition for the UE to start the RRC Connection (re-)establishment procedure after finding a cell to camp on was discussed. The following is proposed:
Proposal 1:
The UE is allowed to start RRC connection (re-)establishment procedure as soon as the UE has received MIB, SIB1 and SIB2.

Furthermore, we propose that the following related open issues shall remain unspecified, that is, left to UE implementation:
1. When does the UE receive other system information?

2. How does the UE perform cell reselection during the RRC connection establishment procedure, without having obtained SIB3 through SIB8?

3. If T300 expires or the UE receives RRC Connection Reject, what does the UE do?

4. When is the 3-hour validity timer started?

Text proposal
Beginning of text proposal
5.2.2.3
System information required by the UE

The UE shall

1> ensure having a valid version, as defined below, of (at least) the following system information, also referred to as the ‘required’ System Information: 

  2> if in RRC_IDLE:

    3> the MasterInformationBlock and SystemInformationBlockType1 messages as well as SystemInformationBlockType2 through SystemInformationBlockType8, depending on support of the concerned RATs, and SystemInformationBlockType9;

  2> if in RRC_CONNECTED:

    3> the MasterInformationBlock, the SystemInformationBlockType1 and the SystemInformationBlockType2 messages as well as SystemInformationBlockType8, depending on support of CDMA2000, and SystemInformationBlockType9;

  2> if the UE is ETWS capable:

    3> the SystemInformationBlockType10 and the SystemInformationBlockType11 in addition to the above system information required for RRC_IDLE and RRC_CONNECTED;

1> consider any stored system information to be invalid if it was received more than 3 hours ago;

1> consider any stored system information to be invalid if the value tag included in the SystemInformationBlockType1 message transmitted on BCCH is different from the one of the stored system information;
Note:
The UE is allowed to initiate RRC connection establishment procedure and RRC connection re-establishment procedure as soon as MasterInformationBlock, SystemInformationBlockType1 and SystemInformationBlockType2 have been obtained.
End of text proposal
[image: image1.png]














































































PAGE  
1

