3GPP TSG-RAN WG3 #72







R3-111172
Barcelona, Spain, May 9 - 13, 2011
Agenda item:
13
Source: 
Huawei
Title: 
Discussion on 3G HNB Enhancements for R11
Document for:
Discussion & Approval
1 Introduction
In RAN#51, a new SI of further enhancements for HNB and HeNB was agreed in [1]. Six possible features were identified to be evaluated the benefit in this study item. These features can be grouped like following:
Enhanced Mobility between HNB and Marco

Evaluate the benefit of support of enhanced mobility including soft handover between HNB and macro network (RAN3 led).
Evaluate the benefit of support for enhanced SRNS relocation between HNB and Macro RNC (RAN3 only)
Enhanced Mobility between HNBs

Evaluate the benefit of support of  Inter-CSG HNB-HNB enhanced mobility . (RAN3 only)
Evaluate the benefit of support for enhanced mobility including  SHO between HNBs on different HNB-GWs. (RAN3 only)
General Feature Completion
Evaluate the benefit support of RAN sharing for HNBs, in line with SA decisions.  
Evaluate the benefit of the enhancements for support of enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states. (RAN3 led)
In this paper, it discusses all the groups and gives the evaluation for all features.
2 Discussion
2.1  Enhanced Mobility between HNB and Marco
In R10, a direct interface between HNBs is introduced to support soft handover and enhanced mobility between HNBs for lots of reasons like: SHO can decrease the interference and call drops, HHO can decrease the signalling load in CN and reduce the latency during the handover etc. All these can also reflect the enhanced mobility between HNB and Marco.

Frequency resource is very limited in wireless communication and cost huge money for the operators. The operators may have no enough resource to have a separate frequency for 3G HNB. Then it is a popular cast that the HNBs and macro network deployed in the same frequency. The interference is the biggest issue to be resolved in the co-channel deployment. Better experience on the handover between HNB and Marco is the other nature requirement like if the HNB is deployed in a public/enterprise area, there would be frequent that the user will change to the Marco when he moves to the border of HNB deployment. SHO as a character of WCDMA is the most efficient way to resolve this issue. In addition, soft handover and the macro diversity are significantly reducing the ratio of call drops and improve the communication quality in UMTS network. All these will highly improve the User experience during using HNB. And the enhanced SRNS relocation between HNB and macro network can reduce the signalling load of the core network and shorten the handover. 
Proposal1: Both SHO and enhanced SRNS relocation between HNB and Marco should be supported in R11.
As Marco RNC has successfully deployed, it is better to minimize the impacts on Marco for the enhancements. It it reasonable to keep RNSAP unchanged/minimum changed and the RNC can only see the GW as a normal RNC to concentrate all RNSAP procedures to the Marco. It seems that it is easy to extend current GW based H2H mobility to support enhancement motility between HNB and macro network. There are two main issues: one is that the HNB-GW may need terminate all non-UE associated messages in RNSAP; the other one is that how the access control is performed when inbound handover happens.

2.2 Enhanced Mobility between HNB and Marco
There are two topics in this group as well:
· Evaluate the benefit of support of Inter-CSG HNB-HNB enhanced mobility. (RAN3 only)
This is a leftover issue from R10 WI, and a possible happen case in enterprise environments. For example, some neighbour stores in a shopping mall may use different CSG ID, or one company may deploy CSG with different CSG ID for different application. In these cases, inter-CSG mobility is inevitable and has the benefit to study the enhancements.
Proposal2: Inter-CSG HNB-HNB enhanced mobility should be supported in R11.
Comparing to intra-CSG handover, the main issue for this enhancement is how to perform access control: the access control is performed in source side or target side; both non-CSG UEs and CSG UEs should be considered; CN involvement etc.

· Evaluate the benefit of support for enhanced mobility including SHO between HNBs on different HNB-GWs. (RAN3 only)
In rel-10, the driven for the enhanced H2H mobility is the enterprise case. Because the GW discovery is based on HNB’s location, it is very likely that all the HNBs in the same enterprise connect to the same GW and the HNBs connecting to different GWs is likely not the neighbours in real deployment. To simplify the implementation of HNB and GW, it is better to restrict the enhanced mobility between HNBs to intra-GW only. But if the enhanced mobility between HNB and Marco is introduced, all the rules implemented in that case can be easily reused. 
Proposal3:Support for enhanced mobility including SHO between HNBs on different HNB-GWs should be low priority in R11 discussion.
2.3 General Feature Completion
· Evaluate the benefit of the enhancements for support of enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states. (RAN3 led)
This is also a leftover issue from R10 WI due to the late detection on RAN2 impacts. The intension of this completion is very clear: with the increasing of smart phones and applications, small and frequent packages have grown explosively; for this type of traffic, it is more efficient to transport via CELL_FACH/ CELL_PCH/ URA_PCH status for signaling latency reduction, system throughput gaining and UE battery saving.
Proposal4:Enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states should be supported in R11.
As the discussion in R10, following issues should be addressed in the R11:
1. CSG UEs’ action in Cell_FACH: In current RAN2 specification, the autonomous search for CSG UE in the cell_fach state is not supported. The exact action for the CSG UEs should be investigated if the CSG/Hybrid cell is not in the NCL.

2. Parsing U-RNTI: the target RNC identifies the source RNC via the U-RNTI in the RRC message. But the HNBs connecting to the same GW, it is no way to identify the HNB just via U-RNTI. There are two possible ways to resolve this issue: static partitioning and GW controlled assignment. 
3.  How to transmit Cell Update: it will be depending on the present of Iurh and also based on the resolve of U-RNTI parsing.
4. Access control for inter-CSG case: comparing to the handover in cell_DCH, the handover in these states is based on the Cell reselection. The UE will only contact the target if it has reselected in the target. The exact access control for this type should also be discussed including CSG UEs and non-CSG UEs.

· Evaluate the benefit support of RAN sharing for HNBs, in line with SA decisions.  
In the recently SA#51 meeting, the need of support RAN sharing is discussed in RAN and SA plenary. SA concluded in [2] that in general all new features (or enhancements to existing features) should be designed to work in network sharing environments. It means that RAN sharing should be supported in nature and doesn’t need any explicit requirement in stage 1. But some problems are raised in RAN2, SA2 and CT1 to support RAN sharing in H(e)NBs before Release10, related discussion is still ongoing in respective working group. 
There is no big problem for  HNB-GW to perform PLMN selection for MOCN for initial access in RAN3. But there are two small limitations: the HNB will not report the supported PLMN to the GW, it means that all the HNBs shall share the same sharing information; selected PLMN ID is included in Initial UE message, and it also means that the GW shall interpret the initial UE message to get this information.
But there is a big problem for inbound handover: if the PLMN in use is not supported in the target cell, the source RNC/eNB select the target PLMN based on either: (i) pre-configured information in the RNC/eNB, or (ii) the SNA Access Information IE/the Equivalent PLMNs list provided by the SGSN/MME [2]. But the macro network can not get all the information of HNB cells deployed in it. It seems that the method used in macro to handover to a shared cell can not work in the inbound handover procedure to the shared HNB cells. So maybe some UE assistant methods or special configured information provided to the macro are necessary to solve this problem. It is necessary for RAN3 to waiting the outcome from RAN2 and other working groups.

Proposal 5: The discussion in section 2.3 should be considered in RAN sharing discussion.
3 Conclusion

Considering the evaluation above, it is proposed RAN3 to agree following proposals:
Proposal1: Both SHO and enhanced SRNS relocation between HNB and Marco should be supported in R11.
Proposal2: Inter-CSG HNB-HNB enhanced mobility should be supported in R11
Proposal3:Support for enhanced mobility including SHO between HNBs on different HNB-GWs should be low priority in R11 discussion.
Proposal4:Enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states should be supported in R11.

Proposal 5: The discussion in section 2.3 should be considered in RAN sharing discussion.
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