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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 increase the bit length of the RNC-ID, from 12bits to a higher number of bits [1] during RAN3 #55 meeting. However at RAN3 #55 and TSG RAN#35 meeting, one company expressed their concerns about the limitations of the solution and wanted to confirm the impact from other WGs. Thus LS R2-070xxxx has been sent the relevant WGs.(RAN2, SA2, GERAN2 and CT4) This contribution describes the solution to extend the bit length of the RNC-ID and provides the answers to each question in the attachment (RP-070131) of the LS. The most important motivation of this solution is that a legacy UE does not require any changes and can operate in an RNS which uses an extended RNC ID. 
2. Solution without any changes to UE
2.1 Brief Explanation on RNC ID in RRC Specification
The RNC ID is transmitted in RRC as 
· SRNC identity in U-RNTI, U-RNTI Short
· 12MSB of Cell Identity
SRNC identity in U-RNTI, U-RNTI Short 

The UE obtains the U-RNTI including the SRNC identity of the RNC to which a UE has a finally established RRC Connection after the RRC Connection Setup message was sent by SRNC. The SRNC Identity is a part of U-RNTI. There are no cases where the SRNC identity (12 bits) is transmitted in the message alone. The SRNC-identity is not changed until the SRNC for the UE is changed by SRNS Relocation. 

It should be noted that the U-RNTI can be reallocated if desired by the SRNC with several signalling procedures (Active Set Update, Physical/Transport Channel Reconfiguration and Radio Bearer Reconfiguration/Release but the SRNC Identity part of the U-RNTI remains unchanged until SRNS Relocation. e.g. by CELL UPDATE CONFIRM after cell reselection sent by new SRNC). A UE can never change the value of U-RNTI or allocate one.

In uplink signalling the SRNC identify part in U-RNTI is only used by RAN to identify whether and to which RNC the received CCCH message (i.e. CELL UPDATE and URA UPDATE only) should be forwarded via Iur by RNSAP: ULINK SIGNALLING TRANSFER INDICATION message. 

In downlink signalling the SRNC identity part in U-RNTI does not play any role as the complete U-RNTI is always used by UTRAN to identity the UE in CCCH or PCCH message (i.e. CELL/URA UPDATE CONFIRM, RRC CONNECTION RELEASE or UTRAN originated PAGING message).

Subclause 10.3.3.47 and 10.3.3.48 from 25.331 is copied below for information 

10.3.3.47
U-RNTI
The U-RNTI (UTRAN Radio Network Temporary Identity) is allocated to a UE having a RRC connection and identifies the UE within UTRAN.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	SRNC identity
	MP
	
	bit string(12)
	The SRNC identity bits are numbered b20 to b31, where b20 is the least significant bit.

	S-RNTI
	MP
	
	bit string(20)
	The S-RNTI bits are numbered b0 to b19, where b0 is the least significant bit.


10.3.3.48
U-RNTI Short

The U-RNTI (UTRAN Radio Network Temporary Identity) is allocated to a UE having a RRC connection and identifies the UE within UTRAN.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	SRNC identity
	MP
	
	bit string(12)
	The SRNC identity bits are numbered b20 to b31, where b20 is the least significant bit.

	S-RNTI 2
	MP
	
	bit string(10)
	The S-RNTI 2 bits are numbered b0 to b9, where b0 is the least significant bit.


12MSB of Cell Identity

The RNC ID is mapped  to the first 12bits of Cell identity (28bit string).

Subclause 10.3.2.2 from 25.331 is copied below for information 

10.3.2.2
Cell identity

This information element identifies a cell unambiguously within a PLMN.

NOTE:
This information element may carry any implementation dependent identity that unambiguously identifies a cell within a PLMN.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Cell identity
	MP
	
	bit string(28)
	


2.2 Short Description of the Solution
The proposed solution is to partition the 32 bits of the U-RNTI in a slightly different manner in UTRAN so that some bits of the S-RNTI (20bits) part of the U-RNTI are used to extend the SRNC-ID part in the UTRAN. 

E.g. if 4 MSBs of S-RNTI are used as an extension part of  SRNC-ID so that a total of 16 bits (12bit SRNC-ID plus 4bit S-RNTI) are used as SRNC-ID, the RNC-ID space is extended to 65536. (Figure 1) With this change the SRNC-ID is increased to 16 bits within the access network, but the bits available for S-RNTI IE are reduced to 16 bits (65536).  This could potentially be too small for legacy RNCs whereas the value is high enough in smaller RNSs. As for U-RNTI Short IE, the available bits for S-RNTI 2 are reduced to 6bits but this value is also high enough in the smaller RNS since the U-RNTI Short is included only in RRC: HANDOVER TO UTRAN COMMAND used for Inter-RAT HO to UTRAN and it is expected that normal U-RNTI(32bits) are allocated to UE by SRNC immediately after the HO is completed.  
The same logic is applied for Cell Identity, 4MSB of the 16bit C-ID are used as an extension of RNC-ID.  The bits available for the C-ID are reduced to 12bits (256) but the value is high enough in the smaller RNSs, too. 
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Figure 1: U-RNTI
This extension for the SRNC-ID in the network is not visible for the UE. As specified today, the UE always treats the 12 bits as SRNC-ID and 20 bits as S-RNTI. 
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Figure 2: U-RNTI short

For the interpretation of "U-RNTI short" the UE pads the 10 bit S-RNTI with zero's, but this can be taken into account by the network.
2.3 Answers to the questions
In  RP-070131, a few questions were listed. In this section, answers are provided. Note that even though the RNC-ID extension was not linked to HSPA architecture evolution SI, one solid use-case of the extended RNC-ID is for PS only small RNC scenario. If the PS only small RNC is considered in conjunction with extension of the RNC-ID, the problems listed below are even less relevant.
· Recovery from RL failure and other failure scenarios will in some cases not work as the target RNC is not aware how the U-RNTI has been originally coded.

=> By allocating RNC-IDs between 12 bits and 16 bits properly, the problem can be solved. (Example in Annex)
=> In the area where RNCs (having 12 bit RNC-ID) can have Iur connections, the same 12 bit in the RNC-IDs should not be used for the 16 bit RNC ID in this area. 
· Coding of U-RNTI differs depending on if the UE is handed over from UTRAN or GERAN which reduce robustness and can cause additional failure scenarios.

=> If PS only small RNC is considered, this short U-RNTI is not so relevant issue. This short U-RNTI is supposed to be used for CS and PS HO from 2G to 3G. But for the PS only small RNC case, only PS HO is relevant but depending on the operator policy, even this PS HO may not happen very frequently. Most transition from 2G to 3G will happen before setting up the PS bearer by cell reselection. In any case, the RNC which allocates an extended RNC-ID should be able to cope with different interpretation of U-RNTI.
· Group release functionality will cease to work.

=> By configuration, the same 12 bit will not be used by RNC with 12-bit RNC-ID and the RNC with the extended RNC ID if they can have Iur connection. And as CRNC always should know if SRNC uses 12-bit RNC-ID or 16-bit RNC-ID, there should not be a problem.
· Limited number of simultaneous ongoing GERAN -> UTRAN handovers can cause restrictions on the number of handovers that can be performed in one RNC.

=> If PS only small RNC is considered, this short U-RNTI is not so relevant issue. This short U-RNTI is supposed to be used for CS and PS HO from 2G to 3G. But for the PS only small RNC case, only PS HO is relevant but depending on the operator policy, even this PS HO may not happen very frequently. Most transition from 2G to 3G will happen before setting up the PS bearer by cell reselection. In any case, as the RNC, which allocates an extended RNC-ID, is assumed a small RNC and will allocate a new full-length U-RNTI after relocation, this shouldn’t be a problem.
· Inconsistencies between RAN2 and RAN3 specifications, in where RAN3 specifications include extended RNC identities and RAN2 specifications does not.

=> This new interpretation of U-RNTI is not visible to UE that always treats the U-RNTI as a whole. 

=> Thus, the easiest way forward could be to add a note in RAN3 specifications, stating that regardless of this new way of interpreting U-RNTI, the original interpretation is still used on RRC.
· Change of RNC identity concept impact CN nodes by means of how they are configured and their handling of routing tables.

=> As the solution includes RANAP CR, this is business as usual. Of course CN node will have impact if CN node is connected to an RNC with extended RNC-ID. However the impact to the CN node should be considered as a configuration issue. And this is not relevant to RAN2.
In any case, it should be understood that this extended RNC-ID is needed only when the number of RNCs in one PLMN is larger than 4096 and before it, even though specifications support it, no need to implement it. Also as operators can choose which RNCs in the area should be identified by 16-bit RNC-ID, operators can choose the area which has the least impact to the rest of the network.

Currently there is no other solution to be considered, it should be also understood that if RAN2 concluded that this solution is not usable, there is no solution to extend the RNC-ID.

3. conclusion and Proposal
This contribution showed that the summery of the solution which RAN3 is discussing to extend RNC-ID space. And this contribution also provided some answers to the questions on the solution. It is proposed to discuss & agree on the answers provided above and to reply to 3GPP TSG RAN and RAN3 saying that as the limitations which the solution has are very minor and RAN2 could not find any major problem with the solution. Thus RAN2 can agree on the solution from RAN2 point of view.
reference

[1] R3-070280: Extension of RNC-ID: Source Nokia, Siemens.
Annex: Example for the Configruation 

[image: image3.emf]eHSPA 

Node B

RNC ID: 00A2

eHSPA 

Node B3

RNC ID: 00A1

RNC1

(Upgraded)

RNC ID: 

00B

I

u

r

I

u

r

Iur

eHSPA 

Node B1

RNC ID: 

00B1

Iur

R

R

C

 

C

o

n

n

e

c

t

i

o

n

SRNC-ID: 00B

S-RNTI:1xxxx

Cell/URA Update

U RNTI:00B1xxxx

?

RNC-ID Table: 

RNC1:           00B

eHSPA NB1: 00B1

eHSPA NB3: 00A1


[image: image4.emf]eHSPA 

Node B2

RNC ID: 00A2

eHSPA 

Node B3

RNC ID: 00A1

RNC1

(Upgraded)

RNC ID: 

00B

I

u

r

I

u

r

Iur

eHSPA 

Node B1

RNC ID: 

00B1

No Iur and not neighbouring

R

R

C

 

C

o

n

n

e

c

t

i

o

n

SRNC-ID: 00B

S-RNTI:1xxxx

Cell/URA Update

U RNTI:00B1xxxx

RNC-ID Table: 

RNC1:           00B

eHSPA NB3: 00A1

SRNC-ID: 00B

S-RNTI:1xxxx

No case that UE anchored by 

eHSPA Node B1 moves to 

cell under the Node B2


� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���








3GPP


[image: image5.emf]eHSPA 

Node B

RNC ID: 00A2

eHSPA 

Node B3

RNC ID: 00A1

RNC1

(Upgraded)

RNC ID: 

00B

I

u

r

I

u

r

Iur

eHSPA 

Node B1

RNC ID: 

00B1

Iur

R

R

C

 

C

o

n

n

e

c

t

i

o

n

SRNC-ID: 00B

S-RNTI:1xxxx

Cell/URA Update

U RNTI:00B1xxxx

?

RNC-ID Table: 

RNC1:           00B

eHSPA NB1: 00B1

eHSPA NB3: 00A1

[image: image6.emf]eHSPA 

Node B2

RNC ID: 00A2

eHSPA 

Node B3

RNC ID: 00A1

RNC1

(Upgraded)

RNC ID: 

00B

I

u

r

I

u

r

Iur

eHSPA 

Node B1

RNC ID: 

00B1

No Iur and not neighbouring

R

R

C

 

C

o

n

n

e

c

t

i

o

n

SRNC-ID: 00B

S-RNTI:1xxxx

Cell/URA Update

U RNTI:00B1xxxx

RNC-ID Table: 

RNC1:           00B

eHSPA NB3: 00A1

SRNC-ID: 00B

S-RNTI:1xxxx

No case that UE anchored by 

eHSPA Node B1 moves to 

cell under the Node B2

[image: image7.wmf]SRNC identy

12 

bits

S

-

RNTI

-

2

1

0 

bits

SRNC identy

16 

bits

S

-

RNTI

-

2

6 

bits

UE Side

RAN Side

_1235762239.vsd
eHSPA 
Node B
RNC ID: 00A2


eHSPA 
Node B3
RNC ID: 00A1


RNC1
(Upgraded)
RNC ID: 
00B


Iur


Iur


Iur


eHSPA 
Node B1
RNC ID: 
00B1


Iur


RRC Connection


SRNC-ID: 00B
S-RNTI:1xxxx


Cell/URA Update
U RNTI:00B1xxxx


?


RNC-ID Table: 
RNC1:           00B
eHSPA NB1: 00B1
eHSPA NB3: 00A1



_1235798384.vsd
SRNC identy
12 bits


S-RNTI-2
10 bits


SRNC identy
16 bits


S-RNTI-2
6 bits


UE Side


RAN Side



_1235762307.vsd
eHSPA 
Node B2
RNC ID: 00A2


eHSPA 
Node B3
RNC ID: 00A1


RNC1
(Upgraded)
RNC ID: 
00B


Iur


Iur


Iur


eHSPA 
Node B1
RNC ID: 
00B1


No Iur and not neighbouring


RRC Connection


SRNC-ID: 00B
S-RNTI:1xxxx


Cell/URA Update
U RNTI:00B1xxxx


RNC-ID Table: 
RNC1:           00B
eHSPA NB3: 00A1


SRNC-ID: 00B
S-RNTI:1xxxx


No case that UE anchored by eHSPA Node B1 moves to cell under the Node B2



_1235760421.vsd
SRNC identy
12 bits


S-RNTI
20 bits


SRNC identy
16 bits


S-RNTI
16 bits


UE Side


RAN Side



