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1. Introduction
At TSG RAN#34, RAN3 was tasked to perform specification work to extend the number space of the RNC-ID. As a solution for the extension, it has been proposed to introduce new 16bits IE: Extended RNC ID into RANAP/RNSAP [1]. 

During the discussion in RAN3#55, it was identified that it was helpful to describe configuration rules for the network which is configured to use the extended RNC ID. In addition, SA2 recommended to document the solution and the limitation for the solution etc in a specification [2]. 

This document proposes the text input for the RNC-ID Extension solution, including the limitation and configuration rules for TR25.999. 
2. Text Proposal 

---------------------------------------------------------------------------------------------------------------------------------------

X
RNC ID Extension
The problem of insufficient RNC ID number space was identified and it was agreed to extend the range of the RNC ID. As a solution for the extension of the number space, it was agreed to increase the bit length of the RNC-ID from 12bits to 16bits by introducing a new ID with 16bits-length , and to introduce an Extended RNC ID IE into the relevant specifications. While the maximum number of RNCs within one PLMN in the current specification is 4096,  the introduction of the new IE allows a maximum of 65536 (4096:legacy RNC ID + 61440: extended RNC-ID) RNCs to be deployed in one PLMN in the future. 

X.1 
Solution for RNC-ID Extension

The Extended RNC-ID is only introduced into signalling network internal signalling nodes, e.g., RANAP between RNC and CN and does not require any changes to radio interface specification (e.g. RRC) so that legacy UEs can operate in an RNS which is configured to use an extended RNC ID. 

This is possible by partitioning the 32bits of the U-RNTI in a different manner in RNS which is configured to use the extended RNC-ID. Thus some bits of the S-RNTI (20bits) part of the U-RNTI are used to extend the SRNC-ID part in the RNS using the extended RNC-ID. Therefore, the extension for the SRNC-ID in the network is not visible for the UE. As specified today, the UE always treats the 32 bit together as U-RNTI. 

[image: image1.emf]SRNC identy

12 bits

S-RNTI

20 bits

SRNC identy

16 bits

S-RNTI

16 bits

UE Side

RAN Side


Figure x.1
Interpretation of U-RNTI in UE side and RAN side is configured to use the extended RNC ID 
The number of UEs and cells in one RNS using the extended RNC-ID are different from the one using the current RNC ID as shown the table below since the 4bits used for the S-RNTI and Cell ID are used as part of extended RNC-ID in the RNS.
	
	Current RNC-ID
	Extended RNC-ID

	The number of UEs in RNS
	1048576
	65536

	The number of UEs for Inter-RAT HO at once in RNS
	1024
	64

	The number of cells in RNS
	65536
	4096


X.2 
Specification Impact

The following is the list for required changes for introducing the RNC-ID Extension scheme. 

TS25.331:

- 
Addition of text for referring to RAN3 specification in semantics description in U-RNTI
TS25.413:

-
Introduction of an Extended RNC-ID IE into Message/IE Groups which contain the RNC-ID IE but do not contain the Cell-ID (see Note 1)

TS25.423:

-
Introduction of Extended RNC-ID IE into Message/IE Groups which contain RNC-ID but do not contain Cell-ID (see Note 1)

TS48.008:
-
Introduction of Extended UTRAN RNC-ID into Message/IE Groups.
TS48.018

-
Introduction of Extended UTRAN RNC-ID into Message/IE Groups
Note 1:
The Extended RNC-ID IE is not needed to be introduced to Messages/IE Groups (e.g. UC-ID in RNSAP ) containing both, the RNC-ID and the Cell ID since the extended RNC ID can be obtained from combing the RNC-ID and the 4MSB of Cell ID. 

X.3 
Rules for Configuration

There are some limitations for configuring network when the extended RNC-ID scheme is used. The network configuration shall follow all three rules as stated below together.

Explanation of terms
Legacy RNC & CN: RNC/CN do not comprehend/support the extended RNC-ID IE/Scheme, e.g. Pre-Rel7 RNC/CN. 

Upgraded RNC & CN: RNC/CN comprehend/support the extended RNC-ID IE/Scheme and can distinguish which RNC-ID scheme are used in the received message or sending message based on the stored configuration data.

Rule1) 

In case relocation needs to be supported to/from an RNC using the extended RNC-ID, it is recommended to connect the source and target RNCs to the same upgraded CN to reduce the number of upgraded CN. In case CN cannot be upgraded, it is recommended to use legacy RNC-ID under that CN. (Example in figure X.2)

Rule2)  

Not configure the Iur interface connection between legacy RNC and upgraded RNC using the extended RNC-ID.

Rule3) 
In case RNCs with legacy RNC-ID and RNCs with extended RNC-ID co-exist in the network, configure the legacy RNC-ID so that legacy RNC-ID will not be the same as the 12 bit of MSB of any of extended RNC-ID to which the legacy RNC  may have Iur connection. (See the figure x.3 and x.4)"
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Figure x.1.
Configuration example for Rule 1 and 2.
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· Figure x.2.
Configuration example for Rule 1 and 2.
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Figure x.3
Problematic configulation example (does not follow Rule3)
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Figure x.4
Configuration example for Rule3

X.4 
Configuration Example
The RNC ID configuration example below is following the rules listed in x.3 and showing the configuration in Figure x.4 in a large scale.
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Figure x.5
Valid RNC ID Configuration Example
3.  
Conclusion

It is proposed to agree that text proposal in section 2 for HSPA TR.
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