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6.1.12
Binding Identifiers for MBMS
Binding identifiers can be used for MBMS both in Radio Network Control plane Application Part protocols and in Transport Network Control Plane's ALCAP protocol. When ALCAP is used, Binding Identifiers (Binding ID) are used to initialise the linkage between ALCAP and the MBMS Application Part (RNSAP, NBAP) identifiers. When no ALCAP is used, the Binding ID may also be used to carry the UDP port on Iub and Iur interfaces.

The handling of the MBMS Binding identifiers is the same as the handling of Binding identifiers for dedicated resources described in section 6.1.8.3.
6.1.x
Use of Extended Identifiers

The use and deployment of extended RNC-ID and extened S-RNTI in deployments is described in Annex A2.
Annex A (Informative) – SPID ranges and mapping of SPID values to cell reselection and inter-RAT/inter frequency handover priorities

Ranges of SPID (Subscriber Profile ID for RAT/Frequency Priority) values, respectively Operator Specific and Reference values and the mapping at RNS of Reference SPID values to cell reselection and inter-RAT/inter frequency handover priorities are defined in TS 36.300 [35].
Annex A2 (Informative) – Deployment of Extended Identifiers
A2.1
RNC Sizing Changes

A2.1.1
U-RNTI Considerations
The U-RNTI of 32 bits is normally divided in the following way:
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Figure A2.1.1.1: RNC Side, normal split of U-RNTI in RNC-ID and S-RNTI
When a large number of small RNCs were considered (HSPA+ cells), then extended RNC-ID was added, this took bits from the S-RNTI reducing this to 16bits thus:
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Figure A2.1.1.2: RNC-Side, split of U-RNTI in RNC-ID and S-RNTI in the case of many small RNCs deployed
Whilst this limited the S-RNTIs available to a RNC to 65k, as the RNCs were smaller this was acceptable, and allowed the addressing of 65k RNCs (per PLMN).

Also related is the cell identity, containing the cell id and the RNC-ID
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Figure A2.1.1.3: RNC Side, normal split of Cell identity in RNC-ID and Cell id.
Or for extended RNC-ID
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Figure A2.1.1.4: RNC Side, split of Cell identity in RNC-ID and CELL I in case of extended RNC-ID (many smell RNCs deployed)
Rules are applied to handle extended RNC–ID in relation to the addressing of RNCs in Clause A2,2. 
For extending the S-RNTI to handle larger number of UEs.

The UE side is unchanged:
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Figure A2.1.1.5: UE Side, Normal split of U-RNTI in RNC-ID and S-RNTI
The RAN side uses a shorter RNC-ID and extended S-RNTI to give 4x increase in the number of UEs that can be supported on a RNC.
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Figure A2.1.1.6: UE Side, Split of U-RNTI in RNC-ID and S-RNTI in case of large number of UEs deployed.
Rules and methods to achieve this extension are in Clause A2.1.2 and A2.1.3.

A2.1.2
Extend S-RNTI and reduce RNC-ID: Solution 1
In this solution the S-RNTI is extended by 2 bits and the RNC-ID reduced by 2 bits. This gives an increased number of UE supported to 2^22, but a reduced number of RNC-IDs available at 1024 (2^10). 

UE Side
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Figure A2.1.2.1: UE Side, Normal split of U-RNTI in RNC-ID and S-RNTI 
RAN Side
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Figure A2.1.2.2: RNC Side, Extended S-RNTI and reduced RNC-ID ranges
Although this approach increases by 4 the number of SRNTIs available, new rules are needed to handle addressing large RNCs with 10bit RNC-IDs. It is also incompatible with extended RNC-ID.  The co-existence of extended RNC-ID and extended S-RNTI in one network may not be possible or the rules would become exceedingly complex. 

Reallocation of U-RNTI to allow more S-RNTI

Initially we look at the current restrictions in the standards.

In TS25.331 Section 8.1.1.6.5 (System Information Block type 5 and 5bis), UE checks the 12bits of RNC-ID for performing URA update. Therefore the UE is using the 12bits of the RNC-Id in the U_RNTI to check for change in RNC and perform URA update. 

2> if the UE is in CELL_PCH or URA_PCH state:

3> for FDD and for 1.28 Mcps TDD, if the UE supports HS-DSCH reception in CELL_PCH and URA_PCH state; and

3> if IE "HS-DSCH paging system information" is included:

4> if this IE is not currently stored; and

4> if the value of the IE "SRNC identity" in the variable U_RNTI is not equal to the 12 MSBs of the received IE "Cell identity" in System Information Block type 3; and
4> if the UE is in URA_PCH state:

5> initiate the URA update procedure as specified in subclause 8.3.1, using the cause "periodic URA update".

Due to this, RNC with Extended S-RNTI implementation would make sure to design the U-RNTI, to avoid unnecessary URA updates. This can be done by ensuring that the 2 MSB of the extended the S-RNTI are the same for UEs in the same area. 
A2.1.3
Pooled RNCs: Solution 2
In this solution a large RNC consists of 4 (or 2) RNCs each with a 12 bit RNC-ID. This could be considered a version of Solution 1, but here the large RNC is handled as a single RNC where the 2 LSBs of the RNC-ID are zero.
UE Side
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Figure A2.1.3.1: UE Side, Normal split of U-RNTI in RNC-ID and S-RNTI
RAN Side
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Figure A2.1.3.1: RNC Side, RNC-ID split into extended RNC-ID and sub-RNC indicator.
On the RAN side only the 10 MSBs are used for routing/addressing RNCs. Large RNC RNC-IDs are identified by RNC ID range and the 2 LSBs of RNC-ID being zero. CN routing and RNC routing would need updating to ensure that the mobility to the correct RNC occurs based on 10 bit RNC-ID. Other non-pooled RNCs will be routed in the normal way. This has perhaps more impact on the network than solution 1 but the large RNC would support the extended number of UEs, as it acts like 4 RNCs. 

A2.2
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. 

A2.2.1 
Solution for RNC-ID Extension

The Extended RNC-ID is only introduced into the network internal signalling specifications, e.g. RANAP between RNC and CN and does not require any changes to the RRC protocol 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. 
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Figure A2.2.1.1: Interpretation of U-RNTI in UE side and RAN side is configured 
to use the extended RNC ID 
As the same logic is applied for Cell Identity, 4MSB of the 16bit C-ID are used as an extension of RNC-ID. Thus under the RNC using the extended RNC-ID, the bits available for the C-ID are reduced to 12bits (4096).
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Figure A2.2.1.2: Interpretation of Cell identity (= UC-ID) 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 in 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
	1 048 576
	65 536

	The number of UEs for Inter-RAT HO at once in RNS
	1 024
	64

	The number of cells in RNS
	65 536
	4 096


A2.2.2
Rules for Configuration

There are some limitations for configuring network when the extended RNC-ID scheme is used. The network configuration shall follow all four 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 A2.2.2.1)

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 A2.2.2.3 and A2.2.2.4)
Rule4):
In case a URA spanned over multiple RNCs with extended RNC-ID and the RNCs have different capability on HS-DSCH reception in URA_PCH state, the RNCs capable of HS-DSCH reception in URA_PCH state shall not have the same 12bit MSB in their extended RNC-ID compared to the RNCs not capable of HS-DSCH reception in URA_PCH. (See Figures A2.2.2.5 and A2.2.2.6)

Depiction of Configuration Rules
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Figure A2.2.2.1: Configuration example for Rule 1 and 2
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Figure A2.2.2.2: Configuration example for Rule 1 and 2.
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Figure A2.2.2.3: Problematic configuration example
 (does not follow Rule3)
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Figure A2.2.2.4: Configuration example for Rule3
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Figure A2.2.2.5
Problematic configuration example (does not follow Rule4)
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Figure A2.2.2.6
Configuration example for Rule4
A2.2.3 
Configuration Example

The RNC ID configuration example below is following the rules listed in A2.2.2 and showing the configuration in Figure A2.2.2.2 in a large scale.
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Figure A2.2.3.1: Valid RNC ID Configuration Example
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