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1 Introduction
SIB5 includes the configuration parameters for features like PRACH (RACH) and S-CCPCH (PCH and FACH), HS-DSCH in CELL_FACH, HS-DSCH DRX operation in CELL_FACH state, or E-DCH in CELL_FACH and Idle Mode. The introduction of new features during release 7 and release 8 has increased substantially the size of SIB5/5bis. Yet, the increase of the size may eventually be translated in large repetition factors which would affect the UEs. That would question how much improvement we could get out of some Rel-7 and Rel-8 features when the UE may need to wait to read the System Information Blocks.
2 Discussion 
The System Information is broadcasted using the common transport channel BCH. The BCH has a single transport format equal to 246 bits [1]. The Primary CCPCH is the physical channel used to carry the BCH. The P-CCPCH has a fixed rate of 30 kbps [2]. 
A generic system information message is used to transmit the system information blocks. The size of the system information message fits the size of a BCH transport block. Those System Information Blocks which do not fit into a system information message are segmented and transmitted in several messages.
Currently, 3GPP has specified up to 20 different System Information Blocks and several ‘bis’ blocks. Some of these SIBs are mandatory and shall be broadcasted by the network. The length of many of the System Information Blocks has increased every new release. For example, many of the new features which improve the common RRC states (CELL_FACH, URA/CELL_PCH) need to broadcast all the relevant parameters to configure the feature. These parameters are then included in some of the System Information Blocks.
Currently, SIB11 is one of the largest SIBs which can take up to 16 segments. However, after Rel-8, SIB5 has been enlarged substantially due to the common E-DCH configurations. 32 common E-DCH resources can be set-up by the network. Broadcasting 32 resources implies the need of 8 more segments. Depending on the number of other features broadcasted, the SIB5 can occupy even more than 12 segments. Potentially, SIB5 together with SIB11 can take over 50% of the total number of segments in a 1280 ms window frame. As a consequence, the repetition factor of the SIB5 and SIB11 needs to be relatively large in order to also fit the other System Information Blocks and transmit them within a period of time. Taking this into account, it is complicated for the network to use a repetition factor shorter than 640 ms. Even with this repetition factor, it is not clear that all 32 common E-DCH resources could fit. The table below shows an example on the number of segments occupied by SIB5 and SIB11.

Table 1


	BCH
	MIB
	SIB5(1)
	SIB5(2)
	SIB5(3)
	MIB
	SIB5(4)
	SIB5(5)
	SIB5(6)

	SFN
	0
	2
	4
	6
	8
	10
	12
	14

	BCH
	MIB
	SIB5(7)
	SIB5(8)
	SIB5(9)
	MIB
	SIB5(10)
	SIB5(11)
	SIB5(12)

	SFN
	16
	18
	20
	22
	24
	26
	28
	30

	BCH
	MIB
	SIB11(1)
	SIB11(2)
	SIB11(3)
	MIB
	SIB11(4)
	SIB11(5)
	SIB11(6)

	SFN
	32
	34
	36
	38
	40
	42
	44
	46

	BCH
	MIB
	SIB11(7)
	SIB11(8)
	SIB11(9)
	MIB
	SIB11(10)
	SIB11(11)
	SIB11(12)

	SFN
	48
	50
	52
	54
	56
	58
	60
	62

	BCH
	MIB
	SIB11(13)
	SIB11(14)
	SIB11(15)
	MIB
	SIB11(16)
	 
	 

	SFN
	64
	66
	68
	70
	72
	74
	76
	78

	BCH
	MIB
	 
	 
	 
	MIB
	 
	 
	 

	SFN
	80
	82
	84
	86
	88
	90
	92
	94

	BCH
	MIB
	 
	 
	 
	MIB
	 
	 
	 

	SFN
	96
	98
	100
	102
	104
	106
	108
	110

	BCH
	MIB
	 
	 
	 
	MIB
	 
	 
	 

	SFN
	112
	114
	116
	118
	120
	122
	124
	126


The SIB scheduling will definitely need to be changed if the size of any SIB increases. This will result in that the number of common E-DCH resources which can be broadcasted is reduced or the repetition factor for SIB5 is increased up to 1.280 seconds and, potentially, the repetition factor for other SIBs may need to be also increased. 
None of these solutions is desirable for the strong impact in performance. SIB5 should be able to accommodate the broadcast parameters for the 32 common E-DCH resources with a reasonable repetition factor so the UE accesses are not delayed in excess. 

The SIBs are read by the UE in different stages. For example, when a UE moves from CELL_DCH to CELL_FACH, the UE needs to acquire all the SIBs again. Similarly, when the UE moves to another cell, the new SIBs have to be read. 

Cell update will be the most impacted procedure. Cell update is done when moving from CELL_DCH to CELL_FACH if the IDs are not included or the UE selects a different cell than the one indicated by the network. Cell Update is also performed when the UE is in CELL_FACH and changes the cell. For E-DCH in CELL_FACH UEs and CELL_DCH UEs, the Cell Update is also required after a RL failure. There are other cases in which a cell update is required.  

Another example can be found in Rel-10 when CS fallback from LTE was introduced. This feature requires the UE to acquire system information for the WCDMA cell before the call setup procedure can be started. Delay in this case is highly critical to establish the CS voice connection, and the connection could be delayed up to several seconds if WCDMA system information is not provided in E-UTRA.
In the cases presented above, the SIBs need to be acquired again. The SIB repetition factor does have an important impact and even critical impact in some cases. Cell re-selection may be delayed considerably and may lead to the UE be out of coverage with the consequences which it implies. It will be critical, for example, for CS fallback or in inter-frequency situations when the UE may be unreachable until the SIBs are read and the UE camped in the new cell. 

Long repetition factors may lead to the problems mentioned above. Repetition factors depend among other things on the number of SIBs which the network broadcasts and the length of these SIBs. Therefore, it is very important to minimize the length of the SIBs, especially those which are required before accessing the network. 
Enhanced Uplink in CELL_FACH takes 8 segments from SIB5. This amount of segments is excessive and it could be reduced with a better encoding of the IE “Common E-DCH System Info” included in SIB5. 

2.1 Reduced signaling proposal
Here we present an example of a new way of encoding the IEs included within the IE “Common E-DCH System Info”. This IE only affects E-DCH in CELL_FACH and Idle mode feature. 
We highlight possible Information Elements which are Mandatory Present (MP) but could be easily set to Mandatory Default (MD), Optional (OP), or Conditional on Value (CV). In these cases, we could set simple rules to set these values. 

IE “PRACH preamble control parameters for Enhanced Uplink”

· Available Signatures – This is a bit string IE and each bit indicates whether a signature is used or not used. This is a bit string IE and each bit indicates whether a signature is used or not used. The signatures configured for RACH and included in the IE “Available Signatures” present in the IE “PRACH info (for RACH)” cannot be used for Enhanced Uplink in CELL_FACH. A default value could be used for Enhanced Uplink in CELL_FACH. 
Therefore, the IE “available signatures” could be set to MD and the semantics of the description would say that the available signatures for Enhanced Uplink in CELL_FACH are those signatures which are not used for RACH (“NOT” or “INVERSE” operation).
· Preamble scrambling code number – This IE is also included for RACH. There is no special reason to think that the scrambling code would be different than for RACH. Hence, this IE could be MD and equal to the IE “Preamble scrambling code number” indicated for RACH. If specified, the signaled values overwrite the default values.

· Available Sub Channel Number – Similar reasoning applies as in the previous case. 

E-DPDCH info

· E-DCH minimum set E-TFCI is a mandatory default. If this IE is missing, it means that there is no minimum E-TFCI set. However, in case of E-DCH in CELL_FACH, the UE shall send any CCCH message it has to send. Otherwise, the UE will be blocked and the UE will be dropped. It feels obvious that the E-DCH minimum set E-TFCI will be always included and it necessary must be a number above zero. Therefore, the semantic description could be modified so that for Enhanced Uplink in CELL_FACH, if the IE is not included, the E-DCH minimum set E-TFCI is equal to 1. 
Common E-DCH Resource Configuration Information list – The IEs included are repeated for each defined common E-DCH resource. 
· Soffset is a value between 0 and 9. This value indicates the concrete slot within the F-DPCH in which the power control commands are included for a concrete F-DPCH code. 
This IE could be set such that if the IE is not present, Soffset takes a default value. Therefore the Soffset for the first instance of the common E-DCH resource would take a default value and the rest of the common E-DCH resources would take a value related to the first instance. 

· F-DPCH code number indicates the code to be used for the F-DPCH. If the coding presented for the Soffset is applied, potentially, the F-DPCH code number only needs to be added once for the 10 first common E-DCH resources. Hence, in the best configuration, only three instances would need to be present.
· E-HICH info contains two additional IEs. Changes in this IE would imply impacts in Release 6 and Release 7. In order to avoid impacts in earlier versions, a new IE could be used: "E-HICH info for common E-DCH". Only two IEs would be needed as this feature only applies to FDD. 
· Channelisation code could be set as a conditional on value IE so that the IE is mandatory only for the first instance and optional for the rest of them. If it only appears once, then all common E-DCH resources use the channel channelisation code.
· Signature sequence could be changed similarly to the Soffset. 

· Uplink DPCH code info

· Scrambling code number is a MP present value. This IE takes 24 bits for each common E-DCH resource. It could be good to reduce the amount of instances of this IE so that there is only one. A simple rule to set the code info is preferable. For example, the position of the common E-DCH resource in the list of common E-DCH resources could be used to define the default values. 
With these enhancements, the common E-DCH configuration would be reduced from 8 segments to less than 3 segments (applying the ASN.1 presented in [3]), roughly 75% shorter. The SIB5 repetition factor could be still kept low and the impact the cell/ura update and CS fallback would be substantially reduced. 
3 Proposal
It is kindly proposed to RAN2 to agree on:
Proposal 1: Change the coding for the common E-DCH resource in SIB5 to minimize the number of segments used.
Proposal 2: Adopt the encoding suggested for the IE “Common E-DCH System Info” and captured in the CR R2-105830.
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