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1 Introduction

Under the WI for “Delay optimisation for procedures applicable to CS and PS connections” also state transitions are mentioned as an area where improvements should be analysed. 

This contribution addresses the state transitions from CELL_DCH to CELL_FACH during an interactive web browsing session from example. 
2 Description

Assuming a typical interactive web browsing session which consist of a HTTP request, web site download and a subsequent reading time the scenario is following today:
· The RNC downloads the content of the web page typically on DCH. 
· After an RNC defined inactivity time (e.g. 2s) the RNC sends a Physical Channel Reconfiguration message to the UE to bring it in CELL_FACH state. 
· On reception of this message the UE shall perform a cell selection and 
· finally send a CELL UPDATE message to the RNC in order to inform about the cell camped on.
There are certain ways open for UE implementation to achieve good performance of the cell selection today (e.g. first try to camp on cells of the Active Set before trying other cells on that frequency from the CELL_INFO_LIST used in CELL_DCH, …). 

Unfortunately there is also one requirement in TS 25.331 which delays the access on the selected cell for sending the CELL UPDATE and this is the requirement to read the entire SIB11:

The UE shall:

1>
if System Information Block type 11 is referenced in the master information block or in the scheduling blocks:

2>
if System Information Block type 12 is not referenced in the master information block or in the scheduling blocks , or broadcast of System Information Block type 12 is not indicated in System Information Block type 11:

3> have read and acted upon System Information Block type 11 in a cell when the UE transmits an RRC message on RACH. 

2>
else:

3>
have read and acted upon System Information Block type 11 in a cell before the UE transmits the RRC CONNECTION REQUEST message. 

3>
have read and acted upon both System Information Block type 11 and System Information Block type 12 in a cell when:
4>
the UE transmits an RRC message on RACH in RRC connected mode; or

4>
the UE receives a message commanding to enter Cell_DCH state.
NOTE 1:
There are a number of system information blocks that include the same IEs while the UE mode/state in which the information is valid differs. This approach is intended to allows the use of different IE values in different UE mode/states.

NOTE 2:
System Information Block Type 16 is also obtained by a UE while in GSM/GPRS. The details of this are not within the scope of this specification.

So, to our understanding this requirement means that the UE must have read the entire SIB11 (SIB12 if applicable) on state transition from CELL_DCH to CELL_FACH before it is allowed to send any message of the RACH (PHYSICAL CHANNEL RECONFIGURATION COMPLETE/CELL UPDATE in this case). In scenarios where the UE performs the state transition CELL_FACH -> CELL_DCH -> CELL_FACH in the same cell the UE might have stored the content of SIB11/12 and skip reading if value tag is unchanged.

If we now assume the maximum of 16 segments for SIB11, this introduces a delay of 320ms for 16 SIB11 segments plus additional 4 x 20ms = 80ms for four MIBs (sent with a fixed 80ms cycle) resulting in an additional delay of 400ms until CELL UPDATE can be sent on the new cell ! (this calculation assumes no concatenation of SIBs and configuration of a large number of intra-frequency/inter-frequency and inter-RAT neighbours)
If we now assume that the PHYSICAL CHANNEL RECONFIGURATION COMPLETE/CELL UPDATE and the CELL UPDATE CONFIRM are sent in 80ms we end up with a delay of 500ms during which time neither uplink nor downlink traffic is possible due to ongoing RRC procedures.

3 Conclusion

It has been shown that the requirement to read the entire SIB11/12 before sending an uplink RRC message introduces a delay of nearly 500ms (depending on configuration). This could be avoided in case the UE would be allowed to send the PHYSICAL CHANNEL RECONFIGURATION COMPLETE/CELL UPDATE in case it has checked if the cell belongs to the registered PLMN (reading of MIB), SIB1 for the LA information, is not barred (SIB3/4) and acquired the PRACH configuration (from SIB5) and SIB7 (for the UL interference) but postpone the reading of SIB11/12 just after the transmission of the PHYSICAL CHANNEL RECONFIGURATION COMPLETE/CELL UPDATE. 

The estimated delay for reading MIB/SIB1/SIB3/SIB5/SIB7 is approximately 100ms (depending on SIB scheduling). So the overall gain for the reconfiguration procedure could be in the order of 400ms in this scenario.
It should be discussed in RAN2 if the requirement on reading the entire SIB11/12 could be relaxed in the way described above to allow increased CTS performance.








































































