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1
Introduction
In RAN2#71 meeting, optimised RACH messages were proposed [1] and companies were invited to analyse the gains provided by the improvement. In RAN2#71bis it was shown that when RACH measured results for inter-frequency neighbours are included, the message size is already exceeded and the UE needs to omit measurements for inter-frequency [2]. 
This contribution presents some further considerations on what areas could be improved in order to limit the size of RACH messages. 
2
Discussion
The maximum size of UL CCCH message is RACH TrBlk size – MAC header so 166 bits (168 – 2).
Cell Update and URA Update messages do not currently pose a risk, as the message size only RRC connection request really needs to be looked at in the short term. 
Proposal 1: Optimise RACH message size in Rel-10 + limit only to RRC Connection Request.
The main risk arises in case inter-frequency RACH measurement results are needed by the network. In this case, even in Rel-7 the message size is exceeded, and the inter-frequency results are dropped by the UE. In order to address this use-case, and optimisation should potentially be allowed to be implemented as early as Rel-7. The solution provided in [1] enables this, since it involves NW signalling support of the new message – and the fact that it is a new message means that it could be implemented independently from any other Rel-10 feature. 
In case inter-frequency RACH measurement results are not needed, there is less of an issue – however in Rel-10 the message size is close to the limit when including RACH measurement results for the serving cell. Therefore it’s beneficial to consider optimisations to RACH message size anyway before this limit is exceeded. 
Proposal 2: Determine how serious a problem it is if RACH measured results are omitted from the RRC connection request, and hence whether the solution should address this.
3
Solution Proposals
Nokia Corporation/Nokia Siemens Networks proposed [1] in RAN2#71 meeting. The solution proposal can save up to 14 bits for Rel-10 by removing the need to signal 1 bit per non-critical extension (=14 extensions). The solution is still not sufficient enough to enable the UE to report the RACH measurement result, therefore this solution may not solve the problem alone, however it does enable further optimisations.
Proposal 3: Agree to enable sending of a new RRC Connection Request message as previously presented in [1].

Further aspects to consider: 
1. Splitting the message into TDD and FDD messages. 

This would only save a few bits related to capability in FDD, since there are only a few TDD only capabilities – however it does mean that in the future, TDD/FDD messages can be extended independently. Some savings can be made in RACH measurement results also. 

2. Merging any IEs that have been extended. 

This only applies to RACH measurement results in RRC connection request, and save a few bits only

3. Exploiting feature dependencies. 

This possiblility has the potential to save some space. However, it needs to be checked carefully. Potentially, we could specify that only UEs supporting one of a particular set of features can send the new message. For example, a UE supporting CS-HSPA has dependancies on several other features, which would not need to be indicated due to the existing feature dependancies. 

An alternative would be to adopt a minimum feature set. For example, it could be specified that a UE supporting the new message, shall support at least the mimimum set of HSDPA/HSUPA/mac-es/mac-i/is/others(TBD) removing the need to signal these additional IEs.

4. General signalling optimisation. 

For example, in RACH measurement results for the serving frequency, the UE includes the PSC of the cell. If the UE signalled Cell ID instead, there would be a saving of a few bits per cell signalled. 

Proposal 4: Investigate the above potential areas for improvement (not exluding any other improvements), and conclude before Rel-10 asn1 freeze.
4
Conclusion
In this paper we have summarised again the problem with RACH message size limitation and, potential areas for improvement. We think that improvement is needed in Rel-10, which should potentially be allowed to be implemented in earlier releases also.

Proposal 1: Optimise RACH message size in Rel-10 + limit only to RRC Connection Request.
Proposal 2: Determine how serious a problem it is if RACH measured results are omitted from the RRC connection request, and hence whether the solution should address this.
Proposal 3: Agree to enable sending of a new RRC Connection Request message as previously presented in [1].

Proposal 4: Investigate the above potential areas for improvement (not exluding any other improvements), and conclude before Rel-10 asn1 freeze. 
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