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1 Introduction 
In considering the support of large RNCs a significant limitation is 2^20 UEs from the size of the S-RNTI, therefore the S-RNTI would need to be extended. This extension may be needed to handle large numbers of 3G MTC devices in the future, and larger RNCs.  

Two sizes of extension were considered:

Extend S-RNTI by 2 bits to provide a 4x increase to 4194304 UEs


Extend S-RNTI by 4 or more bits to provide 16x increase to 16777216
Interaction with extended RNC-ID (small RNCs) was also considered.
A long term solution would ideally support:

· Very large numbers of UEs

· Both large RNCs and small RNCs with minimum of network planning and rules.

2 Way Forward
In [1] 3 possible solutions were identified:

Solution 1 extend S-RNTI and manage/ignore unnecessary URA updates by management and rules.

Solution 2 extend S-RNTI using the concept of virtual RNCs inside a single large RNC

Solution 3 extend S-RNTI significantly by changing UE and network.

Short term solution, provide signalling to support solutions 1 or 2 leaving it to an implementation choice which solution is best to deploy. Neither solution impacts the UE behaviour in any way. Co-existence between solutions 1 or 2 or normal RNCs is expected. 
Solution 1 the large RNC has a single RNC-ID. UEs in URA_PCH will be assigned S-RNTIs in a range to avoid unnecessary URA updates. Other UEs can be assigned any S-RNTI from the complete range. For markets where URA_PCH is not supported no restriction is needed.

Solution 2 the large RNC has 2 to 4 RNC-IDs assigned in groups of cells (cells with same RNC-ID located together) so that UEs in URA_PCH will not generate unnecessary URA updates. There would be no restriction on the assignment of S-RNTIs, and this will also provide 2-4x the cell capacity. The large RNC would have a single Iu (per domain) and routing/addressing on the RNC-ID could be handled by specific code range. 
Long term solution (post Rel-11) use solution 3 to extend the S-RNTI (or complete U-RNTI) to provide full range of RNC-IDs and S-RNTIs.and allow for very large RNCs (16M UEs).
For the short term solution these changes would need to be made:
· Add extended S-RNTI to RNSAP, possible changes to RANAP (D-RNTI).

· Possible changes for Solution 2 to RANAP, RNSAP for handling of RNC-ID. Procedure text changes only.
Proposal: That the short term solution(s) be standardized in Rel-11, long term solution to be considered for Rel-12.
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