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1
Introduction
The current limitation on capacity in RNC is becoming a significant issue for operators as the number of subscribers and connected devices continues to increase rapidly. To enable further expansion in subscriber/connected device numbers, the RNC will require the possibility to define more S-RNTI’s than is possible in the current 3GPP specifications.
At the RAN3#74 meeting, a solution to allow the extension of S-RNTI was proposed by AT&T in [1].
Subsequently in RAN2#77, the LS [2] was received from RAN3 requesting RAN2 to clarify whether the proposal in [1] would impact the User Equipment and RRC signaling.

This paper discusses how the extension of S-RNTI, using the proposal in [1], can be achieved without any impact on the User Equipment and RRC signaling as defined in the 25.331 specification.
2
Discussion




2.1
S-RNTI extension

To allow for S-RNTI extension, only the U-RNTI structure, from the perspective of the RNC, is proposed to be modified such that S-RNTI uses 22 bits instead of 20 bits, and the SRNC Identity uses 10 bits instead of 12 bits [1]. By doing so, it makes it possible to allow 4 times more UE’s in the RNC.
In an expanded RNC, the reduced number of SRNC Identity’s will not be an issue. This is because even though less RNC’s will be used, each RNC will now have the possibility to serve 4 times more subscribers.
2.2
Solution for S-RNTI Extension

The Extended S-RNTI is only introduced into the network internal signalling specifications, e.g. RNSAP between RNC’s, and does not require any changes to the RRC protocol. This means that legacy UE’s can operate in an RNC which is configured to use extended S-RNTI.
This is possible by partitioning the 32bits of the U-RNTI in a different manner in an RNC which is configured to use the extended S-RNTI. Thus the two most LSB bits of the SRNC Identity (12bits) part of the U-RNTI are used to extend the S-RNTI part in the RNC. Therefore, the extension for the S-RNTI in the network is not visible for the UE. 
UE view of U-RNTI

	SRNC Identity (12 Bits)
	S-RNTI (20 Bits)


RAN view of U-RNTI
	SRNC Identity (10 Bits)
	S-RNTI (22 Bits)


The SRNC Identity also forms part of the Cell Identity. In an RNC with Extended S-RNTI, where only 10 bits of the SRNC Identity are used, the remaining 2 LSB shall be padded.

UE view of Cell Identity
	SRNC Identity (12 Bits)
	Cell-ID (16 Bits)


RAN view of Cell Identity

	SRNC Identity (10 Bits)
	(2 bits)
	Cell-ID (16 Bits)


As specified today in 25.331 the UE always treats the 32 bit together as U-RNTI, except for the case when handling the SIB5/5bis message. In sub-clause 8.1.1.6.5 the UE checks the 12 MSB of the received U-RNTI against the 12 bits of the RNC-ID of the Cell Identity received in the SIB3 in order to determine whether a URA update should be performed.
So if we consider a case where the Extended S-RNTI is used, the RNC-ID part of the U-RNTI received in SIB5/5bis will now only be 10 bits, and so the check performed by the UE in sub-clause 8.1.1.6.5 could lead to unnecessary URA updates. However careful network planning with regard to allocation of S-RNTI for URA & non-URA users will ensure that the introduction of Extended S-RNTI will not lead to any unnecessary URA updates due to the check performed by the UE as described in sub-clause 8.1.1.6.5.
2.3
Rules for Configuration

The extended S-RNTI is useful for large metropolitan areas. There are some limitations for configuring network when the extended S-RNTI scheme is used. The network configuration shall follow all rules as stated below together.

Explanation of terms

Legacy RNC: RNC does not support the concept of extended S-RNTI, e.g. Pre-Rel11 RNC/CN. 

Upgraded RNC: RNC does support the concept of extended S-RNTI, and can distinguish which S-RNTI scheme is used in the received message or sending message based on the stored configuration data.
Rule1):
In case RNC’s with legacy S-RNTI scheme and RNC’s with extended S-RNTI scheme co-exist in the network, configure the RNC-ID of RNC’s with legacy S-RNTI scheme such that the 10 MSB will not be the same as the RNC-ID of any RNC’s with extended S-RNTI to which the legacy RNC may have Iur connection.
Rule2):
In case a URA spanned over multiple RNC’s with extended S-RNTI, and the RNC’s have different capability on HS-DSCH reception in URA_PCH state, the RNC’s capable of HS-DSCH reception in URA_PCH state shall not have the same values in the 2 LSB of their RNC-ID compared to the RNC’s not capable of HS-DSCH reception in URA_PCH.
3
Conclusion
RAN2 is kindly requested to discuss and agree the following proposal:
Proposal 1: Extended S-RNTI can be introduced without any impact on UE or RRC signalling.
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