Page 4



3GPP TSG RAN2#53
Tdoc R2-061470
China, Shanghai, 08-12.05.2006
Agenda item:
12
Source:
Siemens
Title:
Optimisation of SIB11 Reception for Channel Type Switching
Document:
discussion and decision 
1 Introduction

In [2], section 8.1.1.1.2, it is stated that a UE shall “have to read and act upon both System Information Block type 11 and System Information Block type 12 in a cell when the UE transmits an RRC message on RACH in RRC connected mode”. 

T-Mobile highlighted in [1] that “this requirement means that the UE must have read the entire SIB11 (and 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 [..] the maximum of 16 segments for SIB11 [are assumed], 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 !”
In this contribution we outline two mechanisms to enhance the performance of Channel Type Switching:

2 Postponed SIB11/12 reading after state transition
TMO proposed in [1] to consider postponing reading of SIB 11/12 just after the transmission of the PHYSICAL CHANNEL RECONFIGURATION COMPLETE/CELL UPDATE to accelerate channel type switching. Following problems can be identified:
· Potential increase in SIB11/12 reading time:
The UE always has to read and act according MIB, SIB1, SIB3 (4), SIB5 (6) and SIB7 before channel type switching. To minimize the delay caused by channel type switching, these blocks should be broadcasted every 80 ms or 160 ms. As a consequence, less BCCH resources are left for SIB11/12. If we assume that SIB11 requires 16 segments, and one segment can be transmitted within a 80 ms period (= MIB repetition period), then a UE requires at least 1200 ms to read this SIB.
· UEs supporting this feature require a long time to apply the complete measurement information. 
· Legacy UEs will face an even increased channel type switching delay.
· Information on UE stored Measurement Information is (temporarily) unsynchronized between UE and UTRAN: 
Inconsistencies between UE and UTRAN about available measurement information may be caused by:
· UTRAN and UE mutually do not know if delayed SIB11/12 reading is supported.
· If the UE receives a MEASUREMENT CONTROL messages after transition in CELL_FACH and before having completed reading SIB11/12, the UE behavior is unspecified.
· If a fast state change from CELL_DCH -> CELL_FACH -> CELL_DCH took place, then UTRAN may assume that UE has the complete SIB11/12 measurement information of the previous serving cell stored, but the UE had not enough time to read this information in the CELL_FACH state. The information about the UE stored measurement information has become unsynchronized between UE and UTRAN.
These problems can be remedied, at the cost of introducing following modifications in the standard:

· System information should be extended to carry a flag, indicating that a cell supports postponed SIB11/12 reading. Candidates for this flag are e.g. the MIB or SIB5.
· The RECONFIGURATION COMPLETE and CELL UPDATE messages have to be extended indicating to UTRAN that the UE has postponed reading and acting on SIB11 (and SIB 12, if present).
· If the UE in the CELL_FACH state receives a MEASUREMENT CONTROL message before being capable to read SIB11/12 completely, it should return a MEASUREMENT FAILURE message. Either an indicator or an extension of the failure cause list can be used to indicate to the RNC that the UE has not yet completed reading SIB11/12.
· When UTRAN has to switch back the UE to the CELL_DCH state and the UE has not been capable to complete reading SIB11/12 in CELL_FACH, then the UE has indicate this in the RECONFIGURATION COMPLETE/RADIO BEARER SETUP COMPLETE. The RNC then knows that it has to download the complete measurement configurations to the UE with MEASUREMENT CONTROL messages.
Note: The indicator in the RECONFIGURATION COMPLETE/RADIO BEARER SETUP COMPLETE and CELL UPDATE messages, which is used to inform the RNC that the UE has either postponed reading and action on SIB11/12 (see a. above) or that the UE has not (completely) read SIB 11/12 (see d. above) could be a

· flag, indicating whether the UE has the cell’s current SIB11 (and if applicable, SIB12) information stored; 
· bitmap or a list, when the measurement control information is transmitted on SIB11 and SIB11 Extensions, as described in [4]. In this case the UE can indicate for SIB 11 and each SIB 11 Extension individually, whether it has a valid version stored and can act on it accordingly. (If SIB 12 is available, the same mechanism can be applied.)
If the UE does not necessarily have read other SIBs to make a random access, then they also can be treated as described above. 
3 RNC triggered Cell Pre-Selection 
Each RRC message, which can be used for Channel Type Switching, may contain IE “Activation Time”. 
1. If “Activation Time” is set (e.g. to CFN1), then the UE can be extended to perform following actions in parallel:
a. It stores the received configuration of the RRC message.
It keeps its current RB configuration unchanged, stays in the CELL_DCH state and continues to transmit and receive data till the “Activation Time” CFN1 has been reached.
b. The UE pre-selects a suitable cell to camp on in accordance to [3] and starts to read the cell’s System Information.

i. If the UE has a dual receiver, it can consider all neighbouring cells in the cell selection process. 

ii. If the UE has a single receiver, it restricts is suitable cell selection to intra-frequency neighbour cells. If hereby the UE fails to find a suitable intra-frequency cell, then it starts to consider all neighbouring cells after entering the Cell_FACH state. 

As soon as the UE has found a suitable cell, it starts to read the cell’s SYSTEM INFORMATION. (see also Note below)
If the UE has read the complete SYSTEM INFORMATION it continues to monitor the MIB to verify whether the stored system information is still valid.
2. At “Activation time” the UE stops transmitting and receiving data and enters the CELL_FACH state.
a. If the pre-selected cell is still suitable, and if the UE has read the complete required system information, then it immediately applies the configuration of the received RRC message, i.e. it starts the random process procedure in the selection cell to return either the COMPLETE or CELL UPDATE message to UTRAN.

b. If the UE has not completely read the required system information and if the pre-selected cell is still suitable, it continues to read the system information from this cell. After reading the required system information completely, it acts as described in 2.a. (UE behavior as today)
Note: The optional IE “Cell id” in the Reconfiguration message can be used by the RNC to tell the UE, which cell it shall prefer for pre-selection. If the cell can be monitored by the UE in the CELL_DCH state and if the cell is suitable in accordance to [3], then the UE starts to read the cell’s SI. When the activation time has been reached the UE acts as described above. 

In order to optimize activation time setting, it the RNC should be informed about the UE capability to pre-select cells for channel type switching. If this capability is mandatory for all UEs from REL. 7 onwards, the RNC is informed about it by the IE ”Access stratum release indicator” in the RRC CONNECTION REQUEST message. Otherwise it may be recommendable to add a flag indicating this in RRC messages such as RRC CONNECTION SETUP COMPLETE and UE CAPABILITY. 

Advantages:

· The RNC can calculate the activation time high enough to guarantee that the UE has read the cell’s SI. This then reduces the channel type switching duration and minimizes interruption time for data transmission. 
· MIB, SIB1, SIB3/4, SIB5, SIB7 and SIB11/12 can be scheduled on the BCCH to minimize their combined reading time. From this, every UE performing cell re-selection benefits of. 
· No modification of the ASN.1 is required, if mandatory from Rel 7 onwards! Backward compatibility to Rel. 99 is possible with extensions in the standard. The extended UE behaviour in the CELL_DCH state has to be specified.
Disadvantages:

· The channel type switching is delayed depending on the selected “Activation Time” value. If the activation time is set to allow the UE to completely read the System Information, then the UE may stay longer than necessary in the CELL_DCH state, attributing to a short term code blockage. 
· The UE has to capable to read SYSTEM INFORMATION in CELL_DCH state.
· If the UE has no dual receiver, only intra-frequency cells can be considered for early cell pre-selection. 
Note: a combination of the proposals listed under section 2 and 3 is possible.
4 Conclusion
Enhanced performance for Channel Type Switching can be illuminated in two ways:
1) Fast Channel Type Switching
If the emphasise lies on fast CTS, then a delayed SIB11/12 reading can be used to achieve this objective. Immediately after receiving the RECONFIGURATION message, the UE can switch in the CELL_FACH state, select a suitable cell and start reading System Information. Long or multiple neighbourhood lists do not increase the CTS delay.
2) Reduced data transmission interruption time
If the emphasis lies on keeping the data transmission interruption times short, then both proposals can be applied.
We would be happy, if the group could take both proposals under consideration, weight their benefits and drawbacks. If one or both proposals are seen as beneficial, then Siemens would be happy to provide a CR on this issue. 
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