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Introduction

This document discusses general requirements on cell selection and re-selection, both for idle and connected mode.
Discussion

In TS 25.133 V3.0.0, performance requirements on cell selection and cell re-selection are by a limited set of test cases. At the TSG RAN WG4 RRM Adhoc meeting in London, 23rd-24th Aug 2000, the re-structuring of TS 25.133 was discussed. General requirements on cell selection and re-selection are to be captured in section 4 (and 5 for connected mode) of TS 25.133, while test cases, testing the performance of the general requirements in specific test scenarios, are to be listed in annex.  We can list the following points:

a) The existing requirements on cell selection/re-selection delay are not feasible as general requirements, as these requirements are dependent on a defined test scenario.

b) From existing requirements, it is not possible to understand how UE performance at cell selection/re-selection is impacted when there are different number of neighbouring cells to be monitored on different carriers, radio access modes and technologies, and also how UE performance is affected by used DRX cycle length.

c) Performance requirements on UE detection of a suitable cell are missing. In this contribution, we propose a requirement for the Cell selection criteria (see TS 25.304). 

d) Test cases are performed in AWGN radio environment. There are no requirements on UE to perform measurement averaging or filtering. For GSM, there are detailed requirements on UE for averaging and evaluation (GSM 05.08).

e) Measurements for cell selection and re-selection in WCDMA cannot be directly compared with GSM. In GSM, measurements are quite simple. In WCDMA, a UE must first search for cells, before measurements can be performed. The list of neighbouring cells can be divided into ‘visible cells’  (i.e. cells that UE is able to detect and measure) and ‘not visible cells’ (i.e. cells that UE cannot detect). These concepts are very hard to quantify, as they are much dependent on a defined scenario. 

f) Requirements on UE searching for new cells while camped on a serving cell are not obvious from existing requirements. It can be claimed that requirements on cell search for new cells (i.e. cells that have not been ‘visible’ yet for the UE) are needed for handling of UE mobility.

g) For a typical UE implementation, the number of FDD carriers, but not the number of FDD cells on a carrier, directly affects the UE measurement resources (and thus UE power consumption).

h) In GSM, detailed requirements on MS cell selection and re-selection are specified in GSM 05.08, almost as an implementation description. The requirements are very hard to verify in MS conformance test. Here, considerably less stringent requirements are tested. 
An example: GSM 11.10 V9.0.1, section 20.3 specifies a test case for basic cell re-selection. According to this test case, a cell B becomes 5dB better than cell A (serving cell). The requirement for passing this test is 20s. This value is in the test motivated by 5 seconds to perform running average, 10 seconds to detect C2 differences, 2,4 seconds to read BCCH of Cell B, 1 second to perform RA, which gives a total of 18,4 seconds.

Below follows a proposed list of general UE requirements on measurement and evaluation for cell selection and re-selection. The requirements are applicable for Idle mode and Connected mode Cell-PCH and URA-PCH. The DRX cycle length is used as basis to set the timing requirements. In this way, we get a trade-off between ‘UE re-selection accuracy’, number of carriers/modes/systems and UE power consumption. The proposed UE requirements 

General UE requirements on cell selection and re-selection

(1) Measurements and evaluation of cell ranking criteria at cell selection
At cell selection, UE shall search for a suitable cell according to cell selection procedures and criteria in TS 25.304. For each cell ranked at cell selection, UE shall make [2] measurements of CPICH Ec/Io (dB) and CPICH RSCP (dBm) separated in time [1.5]  ( [0.5] s. The ranking shall be based on the unweighted average of these measurements. 

(2) Monitoring of cell selection criteria for serving cell
When camped on a FDD cell, UE shall measure CPICH Ec/Io and CPICH RSCP of serving cell every DRX cycle and evaluate cell selection criteria S according to TS 25.304. If cell selection criteria S is not fulfilled in [5] consecutive DRX cycles, UE shall trigger cell re-selection to highest ranked cell according to cell re-selection criteria in TS 25.304.

Comments: 
Cell selection criteria S should be set such that when the S criteria is not fulfilled, UE communication (page reception, RACH access) is not possible with acceptable quality via that cell. 

(3) Intra-frequency cell measurements
When camped on a FDD cell, UE measure CPICH Ec/Io and CPICH RSCP for intra-frequency cells every TmeasureFDD s. UE shall maintain a running average of [2] measurements for each intra-frequency cell (including serving cell). 
(TmeasureFDD, see Table 1)

(4) Inter-frequency cell measurements (FDD) 
When camped on a FDD cell, UE measure CPICH Ec/Io and CPICH RSCP for inter-frequency cells every (Ncarrier-1)  * TmeasureFDD s, where Ncarrier is the number of carriers used for inter-frequency FDD cells. UE shall maintain a running average of [2] measurements for each inter-frequency cell. 
(TmeasureFDD, see Table 1)

Comments:
Measurements on inter-frequency FDD carriers will not affect intra-frequency measurements. One additional FDD carrier means that UE will spend same time on measuring intra-frequency cells as inter-frequency cells. Two additional FDD carriers means that UE will still perform same measurements on intra-frequency cells, but divide its inter-frequency measurements between the two additional carriers. 

(5) Measurements and evaluation of Cell re-selection criteria for Inter-frequency cells (TDD)
TDB

(6) GSM cell measurements
When camped on a FDD cell, UE shall measure the RSSI of [N] GSM cells every TmeasureGSM s. These measurements shall be evenly distributed among all GSM cells listed as neighbouring cells to the serving cell. UE shall maintain a running average of [4] measurements for each cell.

Comments:
Measurements on inter-frequency FDD carriers will not affect intra- and inter-frequency measurements. 

(7) Evaluation of Cell re-selection criteria
When camped on a FDD cell, UE shall evaluate cell re-selection criteria, according to TS 25.304, every K1 s. UE shall use the running average values maintained for each cell.

(8) Identification of new intra-frequency cells (FDD)
When camped on a FDD cell, UE shall search for and identify strong intra-frequency cells every TsearchFDD s. 
(TsearchFDD, see Table 1)

(9) Identification of new inter-frequency cells (FDD)
When camped on a FDD cell, UE shall search for and identify strong inter-frequency cells every 2* TsearchFDD * Ncarrier DRX cycle, where Ncarrier is the number of carriers used for inter-frequency FDD cells.
(TsearchFDD, see Table 1)

DRX cycle (s)
TmeasureFDD (s)
TsearchFDD
TmeasureGSM (s)

0.08
0.48 (6 DRX cycles)
1.92 (24 DRX cycles)
1.28

0.16
0.64 (4)
2.56 (16)
1.28

0.32
0.96 (3)
3.84 (12)
1.28

0.64
1.28 (2)
5.12 (8)
1.28

1.28
1.28 (1)
6.4 (5)
1.28

2.56
2.56 (1)
7.68 (3)
2.56

5.12
5.12 (1)
10.24 (2)
5.12

10.24 (NOTE 1)
10.24 (1)
10.24 (1)
10.24

20.48 (NOTE 1)
20.48 (1)
20.48 (1)
20.48

40.96 (NOTE 1)
40.96 (1)
40.96 (1)
40.96

Table 1
NOTE 1:
For the longer DRX cycles (10.24, 20.48, 40.96), cell re-selection evaluation based on regular measurements, as described in this document, seems not feasible. Here, requirements on specific procedures (e.g. Immediate Cell Evaluation, see 25.304) are needed. These requirements are FFS.


Connected mode Cell-FACH is not considered above. 
We propose to use intra-frequency cell re-selection requirements valid for DRX cycle length 0.80 s. 
Inter-frequency cell re-selection and re-selection to GSM cell requires Measurement Occasions (defined in System Information. General requirements are FFS

Specification of Test Cases

In addition to specifying general requirements, TSG R4 should also specify test cases, to verify the general requirements in a defined test scenario.

Proposal

The following is proposed:

1. (1) above is introduced as a general requirement for cell selection in TS 25.133.

2. (2)-(9) above are introduced as general requirements for cell re-selection in TS 25.133.

3. Existing test scenarios for cell re-selection are kept in TS 25.133 (possibly modified in accordance with the general requirements). 

If the proposals are accepted, CR to TS 25.133 will be produced. If the re-structuring of TS 25.133 is approved, the proposed requirements in this document should replace the existing requirements on cell selection and re-selection. 
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