3GPP TSG RAN WG3 Meeting #65bis
R3-092368
Miyazaki, Japan, 12th - 15th October 2009
Agenda Item:
14.1.5
Source:
NEC
Title:
U-RNTI Allocation in HNB Network
Document for:
Discussion
1 Introduction

In the case of Macro network, each RNC has only one SRNC ID and this unique SRNC ID is used for URNTI allocation. In case of HNB, the URNTI can be allocated based on 
· GW-RNC-Id (RNC ID received in HNBAP UE REGISTER ACCEPT) or 
· HNB-RNC-Id (RNC ID allocated by HMS during HNB Initialization/Discovery procedure).  
It is important to specify which RNC ID is used for U-RNTI Allocation in the same way as GW-RNC-Id is specified to be used in Iu interface. As of now there is the ambiguity in U-RNTI allocation method and this may result in IoT problem. This document discusses different ways of allocating URNTI and compares those methods.
2 Discussion
According to TS 25.331, Section 10.3.3.47, RNC ID used for URNTI allocation should be unique in a PLMN.

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

	SRNC identity
	MP
	
	bit string(12)
	The SRNC ID unique in PLMN is encoded to SRNC identity IE in descending order from b31 . The b31 is the most significant bit. If the SRNC ID is more than 12 bits as defined in [57], the remaining bits are included as most significant bits of S-RNTI IE.

	S-RNTI
	MP
	
	bit string(20)
	…


If this definition has to be strictly followed in HNB network, then the RNC ID which is used for URNTI Allocation must be unique in PLMN. 3GPP could relax this definition that SRNC ID need not be unique in PLMN in case of HNB. Then in order to avoid URNTI collision, the RNC ID used for URNTI allocation should be different among the neighboring HNBs. 

3GPP has to clarify the uniqueness of RNCID-for-HNB and GW-RNC-Id. At least one of these IDs should be unique in the PLMN or at least for the HNBs at vicinity. Otherwise, i.e. the SRNC IDs are “not unique”, some central entity e.g. HNB-GW should be involved in U-RNTI allocation mechanism in order to avoid U-RNTI Collision.

This means there are 6 possible ways by which U-RNTI is allocated:

· U-RNTI Allocation based on PLMN-wide unique RNCID-for-HNB

· U-RNTI Allocation based on PLMN-wide unique GW-RNC-Id

· U-RNTI Allocation based on vicinity -wide unique RNCID-for-HNB

· U-RNTI Allocation based on vicinity-wide unique GW-RNC-Id
· U-RNTI Allocation based on “non” unique RNCID-for-HNB

· U-RNTI Allocation based on “non” unique GW-RNC-Id

2.1 U-RNTI Allocation based on PLMN-wide unique RNCID-for-HNB

In this case, HNB-RNC-Id can be used for U-RNTI allocation, since it is unique for each HNB in the PLMN. The current number of bits representing the RNC ID will be insufficient to provide each HNB in a PLMN with a different RNC ID. So in this case the current number of bits representing the RNC ID may have to be extended beyond 16 bits.

This method is not backward compatible with Rel’8 due to length of RNC ID.

2. 2 U-RNTI Allocation based on PLMN-wide unique GW-RNC-Id

In this case GW-RNC-Id can be used for U-RNTI allocation since it is unique for each HNB in the PLMN. The current number of bits representing the RNC ID will be insufficient to provide each HNB in a PLMN with a different RNC ID. So in this case the current number of bits representing the RNC ID may have to be extended beyond 16 bits.
This method is not backward compatible with Rel’8 due to length of RNC ID.

TS 25.469 Section 9.2.26 says that this RNC ID is used in Iu Interface:

“Uniquely identifies the HNB-GW towards the CN on a particular Iu interface” 

NEC thinks that according to TS 25.469 Section 9.2.26, HNB-GW provides the same GW-RNC-Id to all the HNBs registered with it. So “PLMN-wide unique GW-RNC-Id” is violation of TS 25.469.
2. 3 U-RNTI Allocation based on vicinity-wide unique RNCID-for-HNB

In this case, U-RNTI definition in TS 25.331, Section 10.3.3.47 should be changed. HNB-RNC-Id can be used for relocation, provided it is unique among the HNBs in vicinity.
HMS can allocate different HNB-RNC-Id to neighboring HNBs. 
This method is backward compatible with Rel’8.

2. 4 U-RNTI Allocation based on vicinity-wide unique GW-RNC-Id

In this case, U-RNTI definition in TS 25.331, Section 10.3.3.47 should be changed. GW-RNC-Id can be used for relocation, provided it is unique among the HNBs in vicinity.

HNB-GW can allocate different GW-RNC-Id to neighboring HNBs. HNB-GW can decide about the neighborhood in the same way as HMS does. HNB shall include information which can be used by HNB-GW to derive the neighborhood relations. Based on that information, HNB-GW assigns GW-RNC-Id which is unique in the vicinity. 
This method is backward compatible with Rel’8.

2.5 U-RNTI Allocation based on “non” unique RNCID-for-HNB

This scenario is possible only in Rel’9. This scenario is not possible in Release 8. In Rel’8 SRNC ID should at least be unique in the vicinity. 

If U-RNTI is allocated based on “non unique” RNC ID, then there is a need for one central U-RNTI management entity to make sure that there is no U-RNTI duplication. The best place to have this central U-RNTI management entity in HNB-GW. 

This option is NOT preferred because since HNB-GW is best place for performing U-RNTI management in case of “non unique” RNC IDs, it is better to use GW-RNC-Id itself. There is no need for this option.
This method is NOT backward compatible with Rel’8.

2.6 U-RNTI Allocation based on “non” unique GW-RNC-Id

This scenario is not possible in Release 8. In Rel’8 SRNC ID should at least be unique in the vicinity. But this scenario is possible in Rel’9

This method could be considered an alternative to proposal in [1]. The significant difference between this method and [1] are:

· Correct U-RNTI is allocated during RRC Connection Setup procedure, not during NAS Setup procedure.
· Only HNB-GW is involved in URNTI allocation, hence no URNTI Reallocation method is required

The mechanism is explained in the below figure:
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In this case, correct U-RNTI is allocated to the UE during RRC Connection Setup procedure. HNB sends new HNBAP message to HNB-GW: HNBAP UE URNTI Request. HNB-GW allocates unique URNTI to the UE and replies with new HNBAP message: HNBAP UE URNTI Response with U-RNTI included. HNB sends this URNTI in RRC CONNECTION SETUP message to the UE. Because of this approach, there is no need for U-RNTI Reallocation method as in [1]. When the UE sends RRC Initial Direct transfer, UE Registration procedure will be triggered as in Rel’8. 

According to TS 25.331, U-RNTI exists if the UE is in connected state. So ideally U-RNTI will be released if the UE moves to IDLE state. Then when the UE establishes connection to the same HNB again, since UE context already exists for this UE, UE Registration procedure will not happen but still a new HNBAP procedure (HNBAP UE Resource Request/Response) of allocating U-RNTI should be performed. 

Alternative, as UE Context is not deleted when the UE moves to IDLE state, U-RNTI may not also be released when the UE moves to IDLE state. But this is violation of current 3GPP specification.
This method is NOT backward compatible with Rel’8.

2. 7 Comparison of U-RNTI allocation methods
	Comparison Item
	U-RNTI Allocation based on 


	
	PLMN-wide unique RNCID-for-HNB
	PLMN-wide unique GW-RNC-Id
	vicinity -wide unique RNCID-for-HNB
	vicinity-wide unique GW-RNC-Id
	Non-unique RNCID-for-HNB
	Non-unique GW-RNC-Id

	Violation of SRNC ID definition in TS25.331
	No violation (()
	No violation (()
	Violation of SRNCID definition (()
	Violation of SRNCID definition (()
	Violation of SRNCID definition (()
	Violation of SRNCID definition (()

	Violation of RNC ID definition TS25.467
	Not Applicable (()
	No violation (()
	Not Applicable (()
	Violation of RNC ID definition (()
	Not Applicable (()
	Violation of RNC ID definition (()

	Issue in Length of RNC ID
	Length of SRNC ID should be extended. (()
	Length of SRNC ID should be extended. (()
	12 or 16 bit SRNC ID is sufficient (() 
	12 or 16 bit SRNC ID is sufficient (()
	12 or 16 bit SRNC ID is sufficient (()
	12 or 16 bit SRNC ID is sufficient (()

	Impact to CN
	CN should be able to handle bigger RNC IDs  (()
	CN should be able to handle bigger RNC IDs  (()
	No Impact (()
	No Impact (()
	No Impact (()
	No Impact (()

	Backward Compatibility
	Not Backward compatible with Rel’8  because of the need for RNC ID length (()
	Not Backward compatible with Rel’8  because of the need for RNC ID length (()
	Backward compatible with Rel’8 (()
	Backward compatible with Rel’8 (()
	Not Backward compatible with Rel’8 (()
	Not Backward compatible with Rel’8 (()


3 Proposal
If U-RNTI allocation method is left open as an implementation problem, then it might cause IoT problems. So NEC would like RAN3 to discuss these options and agree upon one of these options.
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