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Introduction

At the last meeting a proposal for inter frequency measurements in CELL_FACH state  has been presented in [1]. In [3] other information is proposed to be added to the Cell Update message in order to optimise RRM handling for PCH state UEs. In both presentation it was proposed to extend messages that are transmitted on the CCCH.

As it has already been highlighted in earlier discussions this could be problematic with respect to the message size that is limited due to the use of TM on the CCCH.

Situation in R99

In R99 the UE is requested depending on the available size of the messages to add as much information on neighbouring cells as possible, depending on the IE "Intra-frequency reporting quantity for RACH reporting" and the IE "Maximum number of reported cells on RACH". This neighbouring cell information can be used for RRM and in order to establish several radio links at transition to CELL_DCH state.

In Release 99 the RACH is normally configured in order to support two different transport block sizes, 168 bits or 360 bits. The CCCH is limited to only use the transport block size with 168 bits, i.e. the first one that is listed in the PRACH configuration by the standard.

For the RRC Connection Setup Request message the size is 159 bits, including one neighbouring cell. For the Cell Update message the message size including one neighbouring cell would be 186 bits, without the neighbouring cell information it is only 139 bits. Therefore there are already limitations that are not really acceptable today, and clearly there is not much space left for additional information on inter frequency cells.

This situation prevents e.g. the transition of a UE from PCH state directly to CELL_DCH state, since the necessary measurement information is not available, and can lead to an unnecessary delay in the establishment of a CS call.

Proposed solution

In order to remedy this problem the proposal in the last meeting was to create new messages which would leave out several bits.

Another possibility would be to remove the limitation that the CCCH is only allowed to use the first transport block size listed in the RACH. 

Using this possibilities raises different questions:

· Interoperability with R99 networks

· Choice of the possible transport block sizes

Interoperability with R99 networks

Whether a R99 network would be able to handle CCCH messages that are transmitted with other transport block sizes then the first transport block size listed in the PRACH configuration obviously depends on the network implementation. Furthermore if new message versions are introduced in the UL these can only be used in the case the UTRAN supports these messages. 

A special flag broadcast on the SIB could indicate whether the UE is allowed to use all transport block sizes / or whether it is allowed to use new message formats.

Choice of the possible transport block sizes

The use of different transport block sizes has different consequences:

· Use of higher transmission power

· Reduced coverage in the UL

· Increased interference

Also in some specific cases (certain cells) it could be needed to prohibit the use of the alternative transport block sizes. This would be done easiest by indicating whether only the first transport block size should be used or whether all transport block sizes could be used in system information. Another possibility would be to indicate on a per transport block size whether it can be used or not for CCCH messages, but we don’t see the need for this flexibility. Indicating this information also handles the backwards compatibility problem.

Proposal: The UE shall only use transport block sizes different from the first listed in SIB 5 of the selected PRACH in the case it is explicitly allowed by system information in the case initial power calculation shows that sufficient overhead remains.

In order to limit the use of the alternative transport block sizes this transport block size should only be used in the case the amount of data (e.g. neighbouring cells or if agreed inter frequency cells) does not fit in a smaller transport block.

Proposal: The UE shall only choose the smallest available transport block size allowed that can carry all requested measurement information.

For the TTI selection of the PRACH in RRC a procedure is defined in order to estimate the margin of the transmission of the maximum power. It is proposed to take into account the use of the different transport block sizes in the uplink for the calculation of the power margin by choosing the maximum transport block size that is allowed to be used. The UE shall evaluate at each transmission whether the transmission power is sufficient to use the alternative transport format with the bigger size.

Removal of unnecessary data

In the RRC Connection Request several IEs are not really necessary, or could be reduced in size:

The biggest part of the RRC Connection Request and the Cell Update messages are the START values, the U-RNTI and the initial UE identity.

START values

In the Cell update message normally the UE  is connected to only one CN domain. In that case the START value for the CN domain where no CN connection exists, and that is not used as the “latest configured CN domain” can be removed, since it is transmitted again in the Initial Direct transfer for the establishment of the CN connection. The removal of this START value could be done without any changes to the current ASN.1 structure. A more efficient coding could also be used in order to reduce the size in most of the cases for the remaining START value as proposed in [2] based on the observation that high START values rarely occur. However in the worst cases this would increase the message size.

Proposal: Standardize that the UE shall not transmit START values in the Cell Update message for CN domains to which no CN connections exist and that are not used in the variable “latest configured CN domain”.

U-RNTI

The U-RNTI in the Cell Update procedure consists of the SRNC-Id and the S-RNTI. Most of the time the UEs will only perform cell update in the same RNC that allocated the U-RNTI. In the case the UE could know about the SRNC-Id it could be removed in the case it is identical to the ID of the RNC controlling the cell on which the UE does the Cell Update. One way of doing so could be to code the SRNC-Id somehow in the Cell Identity, e.g. having the MSB of the cell identity equal to the SRNC-Id. This should be easily feasible, since the cell identity consists of 28 bits, and the SRNC-Id only 12 bits. In the case of an inter-SRNC Id this would increase the message size by 1 bit. Another method could be to change the coding of the S-RNTI, since in most cases only the lower values are used, as proposed in [2].

Proposal: Change the message format of the Cell Update message in order to allow to remove the SRNC-Id.

Initial UE identity

In most of the cases the Initial UE identity used in the RRC Connection Request message is either the “TMSI and LAI (GSM-MAP)” or the “P-TMSI and RAI (GSM-MAP)”. In both cases the transmission of the LAI (41 bits) and the RAI (49 bits) is not necessary in the case it corresponds to the values that are broadcast in system information, i.e. they are only used in the case of a LA / RA update. In order to reduce the message size in most of the cases the UE could therefore remove this IE by the use of the MD option. On the other side by doing so the message size in the LA / RA update increases by 1 bit.

Proposal: Change the message format of the RRC connection request message in order to allow to remove the LAI/RAI in the initial UE identity.

Conclusion

Possible ways forward for the size limitations with minimum impact have been proposed:

· Use of all available transport formats for RACH

· Removal of unused START in Cell update

· Optional S-RNC Id

· Optional of LAI/RAI

The first 2 proposals add no overhead to the uplink messages. It is therefore proposed to agree on these possibilities. The other 2 options might be less straight forward to agree since they add an overhead in some cases and are proposed to be discussed. A draft CR is added for the first two proposals. 
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