3

3GPP TSRAN WG1 #38 Meeting
Tdoc R1-040877
Prague, Czech Republic, 16–20 August, 2004
Agenda item:
9.2: FDD Enhanced uplink: scheduling principles
Source: 
Mitsubishi Electric
Title: 



Primary Node-B Selection by UE in SHO
Document for:
Discussion and Decision

1.Introduction
There are some alternatives regarding the selection of scheduling NodeB (the primary Node B) in SHO [5]. The primary NodeB selection in UE (UE selection method) was proposed in [1].

In [2], we consider suitable channel condition for selection criteria of primaryNode B in SHO from non-primary Node B scheduling point of view. It was proposed that uplink channel quality should be taken into account in primary Node B selection because the scheduler controls the radio resources effectively.

In this document, we consider the suitable location of primary Node B selection in SHO and the measurement of channel conditions for selection criteria of primary NodeB in SHO. 

2.Discussion

2.1 Location of primary Node B selection in SHO

There is an issue on the primary Node B selection in SHO, where to select the primary Node B.

Location of primary Node B selection was proposed in [1], it is cited below,
----------------------------------------------------------------------------------------------------------------------------------
· UTRAN selection method: UTRAN selects the proper Node B as the primary scheduling Node B considering channel condition, UL system load, or other system status information and signals this information by Iub or Iur to each Node Bs in active set. With this scheme, network signalling would be increased and also delay might be too large to use the selected Node B as the proper primary scheduling Node B.
· UE selection method: UE selects the proper Node B as the primary scheduling Node B considering channel condition, UL system load, or other system status information and signals this information to each Node Bs in active set. Signalling delay is not as large as UTRAN selection method, so the selection of the primary scheduling Node B can reflect the system status better and the system throughput could be increased.
----------------------------------------------------------------------------------------------------------------------------------
In [1], UE selection method was recommended. We also recommend UE selection method.

The benefits of UE selection method are shown as follows:

· Receiving multiple scheduling assignments
When UE receives scheduling assignments from multiple Node Bs, UE can select or combine those scheduling assignments and decide the primary Node B. (There are some scheduling strategies, One is that UE obeys the lowest TFC, the other is UE obeys the highest TFC)

· No signalling delay inside network
When UE receives scheduling assignment from one Node B and primary Node B is changed by RNC, the change is delayed due to signalling delay inside network. UE selection method doesn’t need this kind of delay.

· Low Iub/Iur signalling traffic
The UE selects the Node B directly without network signalling.

The drawbacks of UE selection method regarding complexities are shown as follows:

· UE Complexity 
UE has to receive scheduling assignments from multiple Node Bs.
This drawback diminishes when only the primary Node B transmits the scheduling assignment according to UE selection result. 


· Node B Complexity
Node B(s) has to receive the selection result of primary Node B. (UE transmits the selection result of primary Node B.)
This drawback diminishes when UE transmits E-DCH immediately and doesn’t transmit the primary Node B selection result. Of course, it is preferable that Node Bs knows which Node B UE obeys. However, it is not mandatory.

· RNC Complexity
It seems to be no impacts on RNC and Iub/Iur in case of UE selection method.

Summary of this section 

It was concluded that UE selection method has advantages for fast selection and select or combining scheduling assignment from multiple Node Bs.


2.2 Measurement of channel condition for selection criteria of primary Node B in SHO by UE
When the UE selects the primary Node B, there is another issue. What channel conditions does the UE take into account?

In [2], this issue was considered from non-primary Node B point of view. It was concluded that uplink channel quality should be taken into account in order to reach the E-DCH to primary Node B and the scheduler controls the radio resources effectively. 
In this document, this issue is considered again from measurement and signalling point of view.

· Selection criteria based on Downlink channel quality

This is suitable for UE selection method from measurement complexity point of view

· Measurement 

· CPICH RSCP is readily measured in UE.

· Signalling overhead
·  UE doesn’t have to indicate channel quality to Node B
· Selection criteria based on Uplink channel quality 

· There are some issues from complexity point of view, because DPCCH SIR is not able to measure in UE side.

· Measurement
· DPCCH SIR at Node B can’t be measured in UE side.
· Signalling overhead

· UE has to receive uplink channel quality information from Node Bs

· Selection criteria based on both Downlink channel quality and Uplink channel quality

This is ideal for link imbalance case. However, complexity is problem. In case of UE selection method, Major complexity is related to uplink channel quality indication.

In practical method, both link qualities should be taken into account in case of primary Node B selection. UE combines those link qualities and selects Primary Node B in order to avoid the link imbalance situation.

Summary of this section 

It was preferable that uplink channel quality is taken into account in case of primary Node B selection because the scheduler controls the radio resources effectively. 

However, uplink channel quality based selection has measurement complexity. There are two challenging issues from complexity point of view. One is that “DPCCH SIR at Node B can’t be measured in UE side”. The other is that the “UE have to receive uplink channel quality information from multiple Node Bs”.


3.Conclusion 
In this document, we considered that UE selection method of primary Node B in SHO.

First, Location of primary Node B selection was considered. It is concluded that UE selection method is preferable.

Second, measurement of selection criteria of primary NodeB is considered. It was preferable that uplink channel quality is taken into account in case of primary Node B selection because the scheduler controls the radio resources effectively. However, in case of UE selection method, Uplink channel quality based primary Node B selection has measurement complexity.
In case of UE selection method, Uplink channel quality measurement and its signalling are challenging problems. 

We also propose the possible solution for these problems in [3].
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