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1
Introduction
RAN#51 agreed on a new SI [1] to analyze further enhancements for HNB and HeNB. This paper details further on the U-RNTI management by the HNB-GW as this issue was raised in a contribution to RAN3#73 [2].
2
Benefit Analysis
Key to support mobility in CELL_FACH/CELL_PCH/URA_PCH state is the HNB-GWs ability to know the HNB that assigned the U-RNTI provided by the UE during cell update procedure.
Contribution [2] introduces two different solutions regarding management of U-RNTI:
· Static partitioning by HNB-GW to HNB during registration;

· Assignment by the HNB-GW.

Static partitioning is at first look a simple and straight forward approach, but has the disadvantage that the pool of U-RNTI’s once assigned to an HNB could get exhausted. U-RNTI is a 32 bit field that needs to contain mandatorily the RNC-ID having a length of 12 or 16 bits. Further assume that a HNB-GW needs have the ability to address 64k HNBs this results in a total of 28 bits to uniquely identify an HNB(Note, these 28 bits correspond to the Cell-ID). Consequently there are only 4 bits left to allow for not more than 16 different U-RNTIs per HNB.

 This might be sufficient for typical home-scenarios but not for pro-equipment like used for enterprise-scenarios. Furthermore the HNB could not simply re-use a specific U-RNTI if the UE is no longer attached to it, as this UE might stay in CELL_FACH/CELL_PCH/URA_PCH mode and present this U-RNTI value some time later during cell update procedure to another HNB/RNC. 
There have been already contributions to previous RAN3 meetings, proposing methods to allow the HNB-GW to get involved into the process of assigning U-RNTI values [3], [4]. These contributions proposed to enhance the HNBAP UE REGISTRATION procedure to allow the UE to inform the HNB-GW about the U-RNTI(s) assigned to the UE and the HNB-GW to respond with different U-RNTI(s) in case these values are already in use. In case the U-RNTI value(s) suggested by the HNB are not accepted by the HNB-GW, the HNB performs the RRC RECONFIGURATION procedure towards the UE. However, executing this procedure adds additional delay as stated in [2].
Therefore it is highly beneficial to further analyze the methods for assignment and control of U-RNTI values assigned by HNBs.

3
Discussion
The UE shown in Figure 1 below is assigned an U-RNTI value by HNB-1 and then repeatedly performs the Cell Update request with different HNBs. This might e.g. happen in an enterprise or mall scenario. 
Note, that Iurh-connectivity via the HNB-GW is assumed.

[image: image1.emf]HNB-1 UE

(macro) 

RNS

3) RRC Connection setup complete

2) RRC Connection Setup (U-RNTI-1) 

1) RRC Connection request

HNB-2 HNB-3

4) RRC Cell Update request (U-RNTI-1)

5) RRC Cell Update confirm (U-RNTI-1)

UE in CELL_FACH state

UE in CELL_FACH state

U-RNTI 

remains 

unchanged

6) RRC Cell Update request (U-RNTI-1)

7) RRC Cell Update confirm (U-RNTI-1)

U-RNTI 

remains 

unchanged

HNB-GW

UE in CELL_FACH state

6) RRC Cell Update request (U-RNTI-1)

7) RRC Cell Update confirm (U-RNTI-100)

fetch UE context 

from previous HNB.

via HNB-GW. 

new U-RNTI 

assigned

asisgned U-RNTI 

needs to be released

fetch UE 

context 

from 

previous 

HNB.

store 

new 

mapping

.

fetch UE 

context 

from 

previous 

HNB.

store 

new 

mapping

.


Figure 1: UE performing consecutive cell updates.
Figure 1 depicts the underlying assumption that the proposed concept allows that the U-RNTI has not to be changed as long the UE is attached to HNBs served by the same HNB-GW. It needs to be modified only when the UE performs the cell update procedure towards a cell served by the macro network.
Performing a little comparison between the static and the non-static U-RNTI partitioning provides the following overall picture:
	#
	static partitioning
	non-static partitioning

	1
	U-RNTI re-allocated  at every HNB change 
	U-RNTI kept while UE is moving within the HNB-GW area

	2
	no U-RNTI database necessary within GW, routing based on HNB specific prefix
	U-RNTI database necessary in GW

	3
	not necessary
	UE HNB-level position needs to be updated with U-RNTI database in GW as long as UE is in active mode

	4
	methods necessary to release U-RNTIs for which no explicit UE-deregistration was possible.

	5
	in max 16 active UEs per femto cell possible
	total number of UEs only limited by U-RNTI numbering space as such.


We are of the opinion that issue #5 outweighs all other issues. Although a centralized management would necessitate the introduction of functions and respective signaling within the HNB system, we would like to ask RAN3 to agree on this scheme.
4
Proposal
Proposal 1:
It is proposed that RAN3 agrees to include of section 2 and 3 of this contribution about the centralized U-RNTI allocation scheme into TR 37.803[5].
Proposal 2:
It is proposed that RAN3 agrees on further pursuing the non-static U-RNTI assignment scheme only, as the static scheme has shortcomings in case of enterprise/mall scenarios. 
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