3GPP TSG-RAN3 Meeting #70 
(
R3-103197
Jacksonville, USA, 15th – 19th November 2010

Agenda Item:
13.2.1
Source: 
Alcatel-Lucent
Title: 
U-RNTI management within the HNB RAN
Document for:

Discussion & Approval
1 Introduction 
The issue of how to manage U-RNTI allocation to UEs in an HNB RAN has been previously discussed, especially in the area of UE relocation between HNBs. This paper presents some additional issues that need to be considered when deciding on a solution.
2 Discussion

The management of U-RNTIs to UEs within an HNB network has previously been discussed and a couple of solutions proposed [1] [2].

A 32-bit U-RNTI is normally composed of:


- RNC-id (typically 12 bits)


- S-RNTI (typically 20 bits)

The RNC-id would be used to identify the HNB-GW and hence its value would be fixed for all UEs supported by HNBs managed by that HNB-GW. The S-RNTI would be assigned by the HNB. 

In both previously discussed solutions it is proposed that the HNB-GW centrally manages the set of U-RNTIs available to HNBs under its control and that mechanisms are introduced to allow U-RNTI clashes to be recognised and resolved. This requires the HNB-GW to be informed by an HNB of the U-RNTI it allocates to each UE that attaches to that HNB. 

Both solutions rely on the HNB-GW to recognise and help resolve clashes with U-RNTIs allocated by HNBs. This assumes that each UE supported by HNBs controlled by the HNB-GW must be provided with an unique U-RNTI. 
However it is very likely that any one HNB-GW will have to support HNBs that comply to different releases of the 3GPP specification, i.e. a “mixed release network”. Therefore even if one of the proposed solutions is chosen, it can at best only be used to resolve U-RNTI clashes if the HNB-GW & all supported HNBs are Rel-10 compliant. Since this is unlikely, it suggests that U-RNTI ambiguity can exist within the HNB-GW group of HNBs, i.e. that the same U-RNTI can be assigned by more than one HNB. 
One of the reasons for resolving U-RNTI ambiguity is when supporting Cell_FACH mobility between HNBs, which is part of the RAN3 Rel-10 HNB WI. This allows the Target HNB to be able to retrieve the context of a UE that has reselected to it from the Source HNB.

In a mixed network a UE attached to a pre Rel-10 HNB could in theory reselect to a Rel-10 HNB. If the target HNB then uses the HNB-GW to identify the source the HNB-GW would not “know” about the U-RNTI allocation on the pre Rel-10 HNB and hence would either:

a) Not be able to identify the source HNB or 
b) Would identify the wrong HNB, e.g. when a Rel-10 HNB allocates the same U-RNTI as a pre-Rel-10 HNB.
In addition these issues would also be valid for error scenarios in any U-RNTI management scheme that relies on unambiguous U-RNTI allocation. 
Therefore any proposals for handling U-RNTIs & Cell_FACH mobility between HNBs has to also provide solutions for these issues. 

An additional consideration/issue in determining a suitable solution is that if unambiguous U-RNTI is required the implicit assumption is that there is a limit on the number of UEs that can be supported by a single HNB-GW and that this limit is 2^20 UEs. This may seem reasonable when only considering UEs in Cell_DCH, but there are other RRC Connected mode states that UEs can be in, e.g. Cell_FACH & Cell_PCH. Support of such modes within the HNB RAN can significantly increase the number of UEs that can be supported by the HNBs managed by a single HNB-GW. Hence having an artificial limit on the number of UEs supported by a HNB-GW may be undesirable.
3 Conclusion and proposals
This paper outlines some further issues (summarised below) that have to be considered when designing a solution to manage U-RNTIs with an HNB network.

Issue 1: U-RNTI ambiguity cannot be guaranteed in a “mixed release” HNB RAN

Issue 2a: What is the correct course of action if the HNB-GW cannot identify a source HNB when requested by a target HNB following UE reselection?

Issue 2b: What is the correct course of action if the HNB-GW identifies the wrong source HNB when request by a target HNB following UE reselection?

Issue 3: Is it reasonable to limit the number of UEs that can be supported by a HNB-GW to 2^20?
It is proposed to solve these issues before agreeing on a U-RNTI solution.
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