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1
Introduction

At RAN3#76 it was discussed the need to document the deployment of extended S-RNTI as supporting large RNC configurations. At present there is no obvious current document to do this and the Stage 3 material does not provide a description of the ways and restrictions on deployment of this feature. It was also noted that the use of extended RNC ID (hence shortened S-RNTI) which was introduced in Rel-7 has guidelines of a similar nature and could usefully be included with the related extended S-RNTI material.
2 Proposed Document

It is proposed to introduce a new TR to document the use of extended S-RNTI, and to also include the extended RNC-ID deployment guidelines, which are in TR 25.999.  This new document can have a title such as:
UMTS: Deployment Guidelines

It could then contain any future features that need additional information (that may be in discussion documents) in order for them to be correctly implemented and interoperable.

Below is a first draft of the proposed document.
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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document describes deployment procedures, guidelines, and requirements to enable features of UMTS to be successfully deployed. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 41.001: "GSM Release specifications".

[3]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

It is preferred that the reference to 21.905 be the first in the list.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Topics
4.1
RNC Sizing Changes
4.1.1
U-RNTI Considerations
The U-RNTI of 32 bits is divided thus:


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:


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


Or for extended RNC-ID


Rules are applied to handle extended RNC–ID in relation to the addressing of RNCs in Clause 4.2. 

4.1.2
Extend S-RNTI and reduce RNC-ID: Solution 1
In the proposal in [1] the S-RNTI was to be 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 just 1024. (2^10). 



[image: image2]
Although this approach increases by 4 the number of SRNTIs available it is at the cost of some impact on the UEs and new rules 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, normal RNC-ID and extended S-RNTI in one network may not be possible or the rules would become exceedingly complex. 

In [2], RAN3 requested RAN2 to identify whether there is any other impact on the UE and RRC interface and whether the S-RNTI IE in 25.331 ASN.1 is impacted.

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".

If the interpretation of the Cell Identity changes, so 10 MSB need to match the RNC-ID in U-RNTI then a legacy UE would still check 12bits. Support of legacy UEs would require that the large RNC assigns only S-RNTIs in the 20bit range, to maintain the 2LSBs of RNC-ID as zero to avoid confusion when performing URA update.

So whilst the legacy UEs cannot use the increased S-RNTI range proposed in [1], perhaps in order to realize a larger S-RNTI pool, the reallocation of bits solution could be made to work for rel-11 UEs supporting the functionality. A possible way to envisage being able to do this, is that the usage of RNC-Id of 10bits is indicated (broadcast) by the Network, and the Rel-11 UEs indicate that they support the 22bit S-RNTI. Then the network can assign those UEs an S-RNTI using the extra 2bits.

4.1.3
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 legacy UEs are supported, as the large RNC is handled as a single RNC where the 2 LSBs of the RNC-ID are zero.



[image: image3]
On the RAN side only the 10 MSBs are used for routing/addressing RNCs. Signalling would indicate which RNC-IDs referred to large RNCs, in a similar way to the handling of extended RNC-IDs. CN routing and RNC routing would need updating to ensure that the mobility to the correct RNC occurs based on 10 bit RNC-ID. This has perhaps more impact on the network than solution 1 but no impact on the UE, and the large RNC would support the extended number of UEs, as it acts like 4 RNCs. 

4.2
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. 

4.2.1 
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 7.4.1-1: 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 7.4.1-2: 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


4.2.2
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 4.2.2.1)

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 4.2.2.3 and 4.2.2.4)
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 4.2.2.5 and 4.2.2.6)

Depiction of Configuration Rules
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PS only  RAN  2 and 3  with 16 - bit  RNC - ID  

RAN  1 and 4  with 12 - bit  RNC - ID  

CN #1  

CN #2  

Only CN #1 needs to be  upgraded to understand  16bit RNC - ID    

1 )  

4  

3  

2  

 

Figure 4.2.2.1: Configuration example for Rule 1 and 2
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Figure 4.2.2.2: Configuration example for Rule 1 and 2.
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Figure 4.2.2.3: Problematic configuration example
 (does not follow Rule3)
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Figure 4.2.2.4: Configuration example for Rule3
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Figure 4.2.2.5
Problematic configuration example (does not follow Rule4)
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Figure 4.2.2.6
Configuration example for Rule4
4.2.3 
Configuration Example

The RNC ID configuration example below is following the rules listed in 4.2.2 and showing the configuration in figure 4.2.2.3 in a large scale.
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Figure 4.2.3.1: Valid RNC ID Configuration Example

4.2
Other common styles

Normal:
Used for main document text.

NO:
Used for Notes in the text (Allows Tab and Indent). See example below.

NW:
Same as NO, but Without line space after. Used when there are many notes in sequence.

NOTE 1:
This is an example of a note formatted in style NW. The style is designed to allow space for note numbering and line wrap with a hanging indent. There is no line space after.

NOTE 2:
This is an example of a note formatted in style NO. The style is designed to allow space for note numbering and line wrap with a hanging indent. There is a line space after.

Bullet styles:
The following bullet styles are provided.

B1:
Bullet level 1 for main bullet points.

B2:
Bullet level 2 for sub bullets.

B3-B5:
for further sub bullets.

NOTE:
Bullets are usually formatted manually, using a hyphen ( - ) or alphanumeric identifiers: a), b), or 1), 2) etc. followed by a tab character. Automatic bullet features should not be used as they may be lost if template styles are re-applied later.

Table styles:
TAH, TAL, TAC, TAR, TAN, for TAble Headers, Left justified, Centred, Right justified and Notes in tables: Style TH is used for the Table Heading (title or caption). See example below.

Table 1: Example of Table styles

	Col 1 Header (TAH)
	Col 2 Header (TAH)
	Col 3 Header (TAH)

	Left Justified (TAL)
	Centred (TAC)
	Right Justified (TAR)

	NOTE:
A special style is provided for notes within a table (TAN).


Figure Styles:
Figures and graphics are formatted with style "TH" which keeps the figure with the following paragraph, usually the figure title. Figure Titles (captions) are formatted with style "TF". See example below.


[image: image13.emf] 

Ensure the graphic is not set to "float over  text" as this is not visible in Normal View.  


Figure 1: Example figure layout. To remove "float over text" select the graphic and "Format Object ..." - De‑select "float over text" in the Position Tab

Page setup parameters

This clause defines the margin parameters and the header to be used (implemented in the macros).

Title page (= title section)

A4 portrait, Top: 4 cm, Bottom: 19 cm, Left: 1,5 cm, Right: 1,5 cm, Gutter: 0 cm, Header: 0 cm, Footer: 0 cm.

Portrait sections

A4 portrait, Top: 2.5 cm, Bottom: 2 cm, Left: 2 cm, Right: 2 cm, Gutter: 0 cm, Header: 1,5 cm, Footer: 0,6 cm.

Landscape sections

A4 landscape, Top: 2 cm, Bottom: 2 cm, Left: 2 cm, Right: 2,5 cm, Gutter: 0 cm, Header: 1,5 cm, Footer: 0,6 cm.

Headers and footers

Header

The following contains the master location for all headers (except for the title section). These paragraphs contain framed fields which will result in one header line and are bookmarked "header".

The left entry contains a possible additional document reference, e.g. " Release 1999", identified on the title page by the use of the ZGSM character style.

Release 11

The centre entry is the page number.

16

The right entry repeats the title page information, identified by the use of the ZA paragraph style.

3GPP TR ab.cde V0.0.1 (2012-08)

NOTE:
For documents which are split into more than one file, the possible additional document reference and the title page information need to be hardcoded in all files except the one containing the title section.

Footer

The footer contains always "3GPP" (except for the title page).

3GPP

Proforma copyright release text block

(e.g. for PICS and PIXIT Proformas)

This text box shall immediately follow after the heading of an element (i.e. clause or annex) containing a proforma or template which is intended to be copied by the user. Such an element shall always start on a new page.

Notwithstanding the provisions of the copyright clause related to the text of the present document, the 3GPP Organizational Partners grant that users of the present document may freely reproduce the <proformatype> proforma in this {clause|annex} so that it can be used for its intended purposes and may further publish the completed <proformatype>.

<x1>
The TTCN Graphical form (TTCN.GR)

The TTCN.GR representation of this ATS is contained in an Adobe Portable Document Format™ file (<pdf_file_name>.PDF contained in archive <zip_file_name>.ZIP) which accompanies the present document.

<x2>
The TTCN Machine Processable form (TTCN.MP)

The TTCN.MP representation corresponding to this ATS is contained in an ASCII file (<mp_file_name>.MP contained in archive <zip_file_name>.ZIP) which accompanies the present document.

Annexes are only to be used where appropriate:
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