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1
Introduction
Towards the end of Rel-10, optimised RACH messages were proposed to address the issue of RRC messages reaching/exceeding the TB size limit for RACH/PRACH, however at the time no solution was agreed.
More recently, a solution has been agreed to address the issue of Cell Update message exceeding the size limit –the solution works up to Rel-10 (and in fact works for Rel-11 as currently defined). However, Cell Update cannot be further extended as the message has reached the size limit even with the solution applied. 

In this contribution we present 2 alternative solutions to enable extension of RACH messages, by freeing some bits which can be used for future extension.  
2
Issues
As we know, the maximum size of UL CCCH message is RACH TrBlk size – MAC header. In the typical system this is 166 bits (168 – 2), therefore the UL CCCH messages shall be less than or equal to 166 bits. This has been explained in more detail in previous contributions, therefore we do not repeat the analysis here (refer to [1], [2] and papers referenced from there). The main point is that there are some cases where the message exceeds the size limit, particularly
Cell Update

The solutions agreed in [3] and [4] ensure that the UE, by omitting some non-critical information, can still construct a Cell Update message which fits within the limit. However, the solution for Rel-10 does not allow for any further extension of Cell Update. In case we need to extend Cell Update in Rel-11 (for a correction) or in Rel-12 (for new feature or correction) then the current message is not capable of being further extended. 

For this reason we recommend that Cell Update is optimised in Rel-11 to prepare for possible future extension.

Proposal 1: Cell Update is optimised in Rel-11

RRC Connection Request

For this case inclusion of capabilities alone does not exceed the size limit, there are approximately 38 spare bits if we do not consider RACH measurement results - however inclusion of measured results on RACH (particularly intra-freq) does cause the message to exceed the limit. Some examples were given in [1]. There is now a mechanism in place whereby the NW can signal a priority order for the measurement results, introduced in [5] so the most significant measurements for particular cases should be included.  

Despite this, the UE may still need to exclude some important measurement results. Hence it makes some sense to optimise RRC Connection Request also. 

Proposal 2: RRC Connection Request is optimised in Rel-11
URA Update

So far we have not seen any detailed analysis of URA Update message size, and we believe that this is not reaching any critical limit. It may be a good idea to apply similar optimisation in this case also but we don’t think it is absolutely necessary.

Proposal 3: URA Update is not optimised. (Can be revisited in a later release if necessary)
RACH Measurement Results
Despite saving bits by optimising RRC Connection Request, it is likely the UE still needs to OMIT some RACH measured results in order to generate a RACH message less than or equal to 166 bits. 
Even if we agree all of the proposed optimisations, in case the UE has measured results for intra-frequency, inter-frequency and inter-RAT, then there still may be a need to omit some results. Hence it makes sense that even for the optimised message format, the prioritisation agreed in [5] should apply to allow for NW flexibility in the configuration.

Proposal 4: RACH measurements are prioritised according to IE “RACH reporting priority” even for optimised RACH message formats.
In addition, it may be beneficial to perform prioritisation of intra/inter-frequency RACH measurement results even when EUTRA RACH measurements are not configured, therefore the IE “RACH reporting priority” needs to be moved to a common place which is not dependent on EUTRA measurements.

Proposal 5: RACH measurements are prioritised according to IE “RACH reporting priority” even when EUTRAN RACH measurements are not configured. 

There are a few other possible optimisations which could be made also to the format of RACH measured results, e.g.: 

· use bitmap approach as defined for EUTRAN reporting

· combine MeasuredResultsOnRACH-v7g0ext with MeasuredResultsOnRACH 

However we expect that the redesign of RACH measured results for existing (pre-Rel-11) measurements may be more complex than the saving. However, should companies wish to optimise we are happy to include in the CR.

Proposal 6: Decide whether to further optimise the RACH Measured results asn1.

3
Solutions
In previous contributions, in addition to what was already agreed in [3], [4], [5] we have seen 2 alternative approaches:
1)  Use of VLEC to signal the important IEs, to avoid wasting bits for inclusion of the currently defined non-critical extensions.

This alternative is detailed in [6]
This option could have the advantage of less implementation impact for Cell Update handling, which has reached the critical limit, but this may also be a matter of implementation preference. 
This option cannot address the proposals 2, because there is no VLEC in RRC Connection Request. However, it may be argued that RRC Connection Request is not critical at this time.
2) Use of new UL-CCCH message types to allow redefining the messages.

This alternative is detailed in [7]
In this alternative we have the advantage of saving more bits, and both Cell Update and RRC Connection Request can be optimized. 
Proposal 7: Decide which approach to use for Rel-11 given the advantages/disadvantages of each approach. 
4
Conclusion
To solve the problem with uplink message format, we would like to make the following recommendations:
For UL CCCH Message Types:

Proposal 1: Cell Update is optimised in Rel-11

Proposal 2: RRC Connection Request is optimised in Rel-11
Proposal 3: URA Update is not optimised. (Can be revisited in a later release if necessary)
For RACH Measurement Results:
Proposal 4: RACH measurements are prioritised according to IE “RACH reporting priority” even for optimised RACH message formats.
Proposal 5: RACH measurements are prioritised according to IE “RACH reporting priority” even when EUTRAN RACH measurements are not configured. 
Proposal 6: Decide whether to further optimise the RACH Measured results asn1.
Two alternative approaches are provided in the CRs in [6] and [7]. Alternative 1 in [6] implements proposals 1, 4, and 5 using approach 1 (proposal 2 not possible using VLEC). Alternative 2 in [6] implements all of the above proposals except proposal 6.
Proposal 7: Decide which approach to use for Rel-11 given the advantages/disadvantages of each approach. 
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