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1 Background
In the current specification TS25.123 [1], 3 has been defined as the maximum number of additional carriers monitored during the period of UE measurement in section 4.2.2.8.2, the original description is as following sentence with blue sign:

4.2.2.8.2
1.28 Mcps option

For idle mode cell re-selection purposes, the UE shall be capable of monitoring:

-
32 intra-frequency cells (including serving cell), and

-
32 inter-frequency cells, including

-
TDD mode cells on maximum 3 additional TDD carriers, and

-
Depending on UE capability, FDD mode cells distributed on up to 3 FDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers,

-
Depending on UE capability, [32] E-UTRA cells distributed on up to [TBD] E-UTRA carriers,

as indicated in cell information lists sent in system information (BCCH).
……
8.1A.2
Requirements

8.1A.2.1
UE Measurement Capability
The UE shall be able to monitor up to

-
32 intra frequency TDD cells, and

-
32 inter frequency cells, including

-
TDD cells distributed on up to 3 additional TDD carriers and

-
Depending on UE capability, FDD cells, distributed on up to 3 FDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

-
Depending on UE capability, [32] E-UTRA cells distributed on up to [TBD] E-UTRA carriers
……
However, in current TDD 1.28Mcps network, the number of TDD carriers allocated may be larger than 4, so that a UE can search out more than 3 additional carriers among the neighbor cells. In this case, when the UE locates in the handover area, the best cell does not be selected by the UE possibly, for that the cell might not belong to the “3 additional TDD carriers” which UE is monitoring.
Furthermore, during the network plan and network optimization, more carriers, even up to 8 carriers, may be allocated to support more users or higher cell throughput.. 
So this paper provides text proposal to increase the inter-frequency monitoring ability of UE in TDD 1.28Mcps.
2 Discussion

There are several aspects related to inter frequency monitoring ability of UE, which should be considered namely:
· Number of carriers among the neighbour cell
· Measurement performance, including physical layer measurement period, measurement accuracy and power consumption
· Network planning and optimization
2.1 Number of carriers among the neighbour cell
Figure 1 shows the statistics of number of neighbour cells that can be detected in TDD 1.28Mcps network.
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Figure 1 Statistics of number of neighbour cells in TDD 1.28Mcps network
It is shown that the percentage is 96% if the number of neighbour cells is less than 8. If there are 9 carriers in TDD 1.28Mcps networks, the ideal configuration is that the primary carrier of each neighbour cell is different from each other. That is, UE should monitor up to 8 additional carriers at a same time possibly. 

What’s more, a band with width of 155MHz has been allocated for TDD in China. In the use of  A/C frequency bands in China, inter frequency number will be much larger.

Of course, the inter frequency monitoring number of UE can be configured for the operator. The number of inter frequency monitoring by UE can be set to be 5 when 6 carriers are used , and to be 8 when 9 carriers are used in the network, and so on.
2.2 Measurement performance
Physical layer measurement period, measurement accuracy, and power consumption of UE, these three issues influence each other during the inter-frequency monitoring of UE. An example is brought forward as following. It is assumed that:

· Ncarrier is the number of carriers that UE measures including intra and inter frequency.

· P-CCPCH RSCP is measured once by UE per TmeasureNTDD frames for an intra-frequency cell, and per (Ncarrier – 1) * TmeasureNTDD frames for an inter-frequency cell. 
· DRX cycle is 1.28s and TmeasureNTDD equal to 1.28s too.

· UE should measure all intra-frequency cells and cells of one inter-frequency during one DRX cycle. 
If Ncarrier = 3, each inter-frequency cell could be measured once every 2 DRX cycle; and if Ncarrier = 9, each inter-frequency cell could be measured once every 8 DRX cycle.
On the other hand, UE can increase the number of cells measured per physical layer measurement period. 
For example, when Ncarrier = 9, UE measures all intra-frequency cells and cells of 4 inter-frequency per DRX cycle, then each inter-frequency cell could be measured once every 2 DRX cycle again, at cost of higher power consumption. In this case, power consumption of UE during idle mode is about 1.75 times as much as before, if the number of cells of a carrier is less than 4.
2.3 Network planning and optimization
So in the case of more additional carriers is unavoidable, the UE has to enhance his inter frequency monitoring ability. At the same time, the followings aspects should be considered in order to save power of UE, during network planning and optimization:
· Long DRX cycle configuration
· Avoid the configuration of undetectable inter frequency cells for UE
3 Conclusion
For 1.28 Mcps option, the followings are proposed: 

For idle mode cell re-selection purposes, the UE shall be capable of monitoring 32 inter-frequency cells, including
· TDD mode cells on up to minimum 8 additional TDD carriers,.
For CELL-DCH state, the UE shall be able to monitor up to 32 inter frequency cells, including

· TDD cells distributed on up to minimum 8 additional TDD carriers.
4 Proposal

A text proposal is provided for section 4.2.2.8.2 and section 8.1A.2.1 in TS 25.123 [1].  
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----------------------START OF TEXT PROPOSAL --------------------------
4.2.2.8.2
1.28 Mcps option

For idle mode cell re-selection purposes, the UE shall be capable of monitoring:

-
32 intra-frequency cells (including serving cell), and

-
32 inter-frequency cells, including

-
TDD mode cells on maximum 3 additional TDD carriers
TDD mode cells on up to minimum 8 additional TDD carriers, and

-
Depending on UE capability, FDD mode cells distributed on up to 3 FDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers,

as indicated in cell information lists sent in system information (BCCH).

---------------------------------NEXT CHANGED SECTION-----------------------------

8.1A.2.1
UE Measurement Capability

The UE shall be able to monitor up to

-
32 intra frequency TDD cells, and

-
32 inter frequency cells, including

-
TDD cells distributed on up to 3 additional TDD carriers andTDD cells distributed on up to minimum 8 additional TDD carriers, and
-
Depending on UE capability, FDD cells, distributed on up to 3 FDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

Performance requirements for different types of measurements and different number of cells are defined in the following sections.

The requirements in section 9 are applicable for a UE performing measurements according to this section.

The received P-CCPCH Ec/Io is defined as
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The received DwPTS Ec/Io is defined as
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------------------------END OF TEXT PROPOSAL-----------------------
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