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1.
Introduction

At R3 #74 meeting the need to extend S-RNTI had been discussed in [1].

Due to the RNS capacity expansion, the fact that the traffic and numbers of subscribers in WCDMA RAN have been increased rapidly requires more S-RNTIs in the UTRAN system and thus there is a need to extend S-RNTI in the current 3GPP standard specifications. This is becoming more of a reality as operators rapidly expand the number of connected devices to the network. 
This paper discusses how the 3GPP standard limitation in U-RNTI structure could be modified to meet the needs of S-RNTI extension.

2.
Discussion

2.1
The first step in S-RNTI extension
As the first step to extend S-RNTI, only U-RNTI structure is modified so that S-RNTI uses 22 bits instead of 20 bits. RNC-ID uses 10 bits instead of 12 bits [1]. By doing so, we allow 4 times more UEs in the RNC. At this stage, the other identities in the specification have not reached their limitations (see 2.2).
In expanded RNS, the reduced number of SRNC-IDs will not be an issue since less RNC will be used, and each RNC could serve 4 times more subscribers. 

RNC-ID IE in RANAP is still 12 bits and is not impacted by the S-RNTI extension. Within the same PLMN with the mixture of RNSs with and without the extended S-RNTI, the most 10 significant bit in RNC-IDs close to the RNS boards should be unique.
Proposal 1: Introduce new optional IE Extended S-RNTI and Extended S-RNTI Group in 25.423.
Introduce a new IE Extended RNTI with range from 2^20 to 2^22-1.
Introduce a new IE Extended S-RNTI (refer to Extended RNTI). In all the messages where S-RNTI is used, we include the Extended S-RNTI, so when the S-RNTI is larger than 1048575, the Extended S-RNTI will be used.
Introduce a new IE Extended S-RNTI Group so it equal to the corresponding bits of the Extended S-RNTI.
2.2
The second step in S-RNTI extension and RNS expansion
When RNC nodes continue with hardware evolution and RNS continues to expand, the below limitations in the specification would be reached and the possible extension should be considered.
Extend C-RNTI:

C-RNTI: Cell Radio Network Temporary Identifier is defined as 16 bits (0..65535). It is unique in the cell.

It is possible in the future that one cell can handle more UE than today and needs extension.
Extend D-RNTI
D-RNTI: Drift Radio Network Temporary Identifier is defined as 20 bits (0..2^20 –1). It is unique in DRNS.
It is possible in the future that one DRNS can handle more UEs in draft than today and needs extension.
Extend Cell Identifier (C-ID)
C-ID: Cell Identifier is defined as 16 bits (0..65535). It is unique in one RNS.
It is possible in the future that a RNS will handle more cells than today.

Extend Node B context

Node B context: The Node B Communication Context contains the necessary information for the Node B for communication with a specific UE. It is defined as 20 bits (0..2^20 –1). 

It is not likely that a RNC will only use less than 4 Node Bs. But the hardware evolution could make the Node B expansion possible.

Further Extend S-RNTI:

When a RNC could handle even more users, S-RNTI needs to use more than 22 bits while RNC-ID could be less than 10 bits. Meanwhile it is also possible that there are needs for RNC to get smaller and to further extend RNC-ID.

A flexible allocation between RNC-ID and S-RNTI could be introduced, so that RNC-ID uses n bits and S-RNTI uses 32-n bits (1<n<31)
Proposal 2: When there is a need for further RNS expansion, RAN3 shall consider to extend the above identifies.

2.3
Possible air interface/UE impact by extending S-RNTI
The U-RNTI is assigned by the SRNC to uniquely identify the UE within the UTRAN. Over the air, it is always U-RNTI communicated. The U-RNTI structure is purely internally interpreted in the Network. As long as U-RNTI size of 32 bits is not changed, there will be no impact on the air interface.
Between the UTRAN network and UE, U-RNTI is used in the below procedures:

· Paging Type 1: If the UE is in connected mode CELL_PCH or URA_PCH, U-RNTI is used to address the single UE.
· RRC Connection Release on CCCH; U-RNTI is used to identify the UE in CCCH.
· Radio Bear Reconfiguration: during simultaneously SRNS Relocation, the new U-RNTI is allocated; 

· Cell Update/ URA Update: 
· Cell Update/ URA Update Confirm: use U-RNTI to identify the UE in CCCH.

· UTRAN mobility information: allocate U-RNTI for a UE in connected mode;

· Inter-RAT handover to UTRAN: the new U-RNTI is allocated;
In these procedure, U-RNTI as a whole concept is used. The extension of S-RNTI will not impact UE in any of the procedure.
In the Group release information, the U-RNTI bit mask index is from b1 to b31, indicating bit positions in the U-RNTI structure. If all pairs of bits from b31 to the bit indicated by “U-RNTI bit mask index” are equal to the variable U_RNTI, then it is a group identity match. To modify the U-RNTI internal structure would not have impact on either group release or UE. 
Semantics description in IE U-RNTI in 25.331 needs to be updated to reflect the S-RNTI extension. This is the similar change to what Extended RNC-ID had on 25.331.
The corresponding change is captured in CR[3].
3.
Proposal

It is proposed that RAN3 discusses and agrees that at the first step, we extend S-RNTI as in proposal 1, and do further study on proposal 2
A CR on 25.423 [2] is provided for proposal 1.
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