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1. Introduction
In RAN5 meeting in Montreal an AP#47.24 was created:
“Investigate feasibility of generic connection diagram for inter RAT test cases, taking into account RX diversity for origin and target RAT.”
In this contribution we analyse the applicable test cases with the goal to derive appropriate connection diagrams from it.

In a first step we highlighted and commented the table of content, showing

Green = RX diversity required for origin and target cell and
 Blue = RX diversity required for origin   and   RX diversity to be investigated for target cell. 

The table of content is from 36.521-3 V9.0.0.
In a next step we tried to derive proposals from the observations. With respect to V 9.0.0 the proposals are quite easy and straightforward. Clause 4 , preview, however contain submissions beyond V 9.0.0. The proposals are more arbitrary.

2. Contents

In all tests of clause 4:

Testrequirement = cell reselection delay = time                   
With respect to RX diverssity:

E-UTRAN to E-UTRAN intra frequency:  RX diversity is assumed for target cell
E-UTRAN to E-UTRAN inter frequency:  RX diversity is assumed for target cell
E UTRAN to NON E-UTRAN:                     RX diversity for target cell must be investigated 

4
E-UTRAN RRC_IDLE State Mobility
25
4.1
E-UTRAN Cell Selection
26
4.2
E-UTRAN Cell Re-Selection
26
4.2.1
E-UTRAN FDD – FDD cell re-selection intra frequency case
26
4.2.2
E-UTRAN TDD – TDD cell re-selection intra frequency case
30
4.2.3
E-UTRAN FDD – FDD cell re-selection inter frequency case
34
4.2.4
E-UTRAN FDD – TDD cell re-selection inter frequency case
39
4.2.5
E-UTRAN TDD – FDD cell re-selection inter frequency case
39
4.2.6
E-UTRAN TDD – TDD cell re-selection inter frequency case
39
4.3
E-UTRAN to UTRAN Cell Re-Selection
44
4.3.1
E-UTRAN FDD – UTRAN FDD cell re-selection
44
4.3.1.1
E-UTRA FDD-UTRAN FDD cell reselection: UTRA FDD is of higher priority
44
4.3.1.2
E-UTRAN FDD – UTRAN FDD cell re-selection: UTRA FDD is of lower priority
48
4.3.1.3
E-UTRAN FDD – UTRAN FDD cell re-selection in fading propagation conditions: UTRA FDD is of lower priority
52
4.3.2
E-UTRAN FDD – UTRAN TDD cell re-selection
56
4.3.2.3.1
3.84Mcps TDD option
57
4.3.2.3.2
1.28Mcps TDD option
57
4.3.2.3.3
7.68Mcps TDD option
57
4.3.3
E-UTRAN TDD – UTRAN FDD cell re-selection
61
4.3.4
E-UTRAN TDD – UTRAN TDD cell re-selection
65
4.3.4.1
E-UTRA TDD-UTRAN TDD cell re-selection : UTRA is of higher priority
66
4.3.4.2
E-UTRAN TDD – UTRAN TDD cell re-selection: UTRA is of lower priority
69
4.4
E-UTRAN to GSM Cell Re-Selection
73
4.4.1
E-UTRAN FDD – GSM cell re-selection
73
4.4.2
E-UTRAN TDD – GSM cell re-selection
77
4.5
E-UTRAN to HRPD Cell Re-Selection
81
4.5.1
E-UTRAN FDD – HRPD Cell re-selection
81
4.5.1.1
E-UTRAN FDD – HRPD Cell Reselection: HRPD is of Lower Priority
81
4.6
E-UTRAN to cdma2000 1xRTT Cell Re-Selection
84
4.6.1
E-UTRAN FDD – cdma2000 1xRTT Cell re-selection
84
4.6.1.1
E-UTRAN FDD – cdma2000 1x Cell Reselection: cdma2000 1X is of Lower Priority
84
In all tests of  clause 5:

Test requirement  = cell reselection delay = time                   
With respect to RX diverssity:

E-UTRAN to E-UTRAN intra frequency:  RX diversity is assumed for target cell
E-UTRAN to E-UTRAN inter frequency:  RX diversity is assumed for target cell
E UTRAN to NON E-UTRAN:                     RX diversity for target cell must be investigated 
5
E-UTRAN RRC_CONNECTED State Mobility
88
5.1
E-UTRAN Handover
88
5.1.1
E-UTRAN FDD-FDD Handover intra frequency case
88
5.1.2
E-UTRAN TDD-TDD Handover intra frequency case
94
5.1.3
E-UTRAN FDD-FDD Handover inter frequency case
98
5.1.4
E-UTRAN TDD-TDD Handover inter frequency case
103
5.1.5
E-UTRAN FDD-FDD inter frequency Handover: unknown target cell
107
5.1.6
E-UTRAN TDD-TDD inter frequency handover: unknown target cell
112
5.2
Handover from E-UTRAN to other RATs
116
5.2.1
E-UTRAN FDD – UTRAN FDD handover
116
5.2.2
E-UTRAN TDD – UTRAN FDD handover
122
5.2.3
E-UTRAN FDD – GSM handover
129
5.2.4
E-UTRAN TDD – UTRAN TDD handover
134
5.2.5
E-UTRAN FDD – UTRAN TDD handover
138
5.2.5.3.1
3.84Mcps TDD option
139
5.2.5.3.2
1.28Mcps TDD option
139
5.2.5.3.2
7.68 Mcps TDD option
140
5.2.6
E-UTRA TDD – GSM handover
145
5.2.7
E-UTRAN FDD – UTRAN FDD handover: unknown target cell
150
5.2.8
E-UTRAN FDD – GSM handover: unknown target cell
155
5.2.9
E-UTRAN TDD – GSM handover unknown target cell
159
5.2.10
E-UTRAN TDD – UTRAN TDD handover:unknown target cell
163
5.3
Handover from E-UTRAN to non-3GPP RATs
167
5.3.1
E-UTRAN FDD – HRPD Handover
167
5.3.2
E-UTRAN FDD – cdma2000 1xRTT Handover
172
5.3.3
E-UTRAN FDD – HRPD Handover: unknown target cell
176
5.3.4
E-UTRAN FDD – cdma2000 1xRTT Handover: unknown target cell
180
In all tests of  clause 6.1

Test requirement  = cell re-establishment delay = time                   
With respect to RX diverssity:

All test in this subclause are E-UTRAN resestablishment:   RX diversity is assumed
6
RRC Connection Mobility Control
184
6.1
RRC Re-establishment
185
6.1.1
E-UTRAN FDD Intra-frequency RRC Re-establishment
185
6.1.2
E-UTRAN FDD Inter-frequency RRC Re-establishment
189
6.1.3
E-UTRAN TDD Intra-frequency RRC Re-establishment
193
6.1.4
E-UTRAN TDD Inter-frequency RRC Re-establishment
198
Test requirement in clause 6.2  is power and timing

With respect to RX diverssity:

All test in this subclause are E-UTRAN internal:   RX diversity is assumrd
6.2
Random Access
202
6.2.1
E-UTRAN FDD – Contention Based Random Access Test
202
6.2.2
E-UTRAN FDD – Non-Contention Based Random Access Test
209
6.2.3
E-UTRAN TDD – Contention Based Random Access Test
214
6.2.4
E-UTRAN TDD – Non-Contention Based Random Access Test
220
All test in  subclause 7 

With respect to RX diverssity:

are E-UTRAN internal:   RX diversity is assumed
7
Timing and Signalling Characteristics
226
7.1
UE Transmit Timing
226
7.1.1
E-UTRAN FDD – UE Transmit Timing Accuracy
226
7.1.2
E-UTRAN TDD – UE Transmit Timing Accuracy
232
7.2
UE Timing Advance
239
7.2.1
E-UTRAN FDD – UE Timing Advance Adjustment Accuracy
239
7.2.2
E-UTRAN TDD – UE Timing Advance Adjustment Accuracy
244
7.3
UE Transmit Timing
249
7.3.1
E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
249
7.3.2
E-UTRAN FDD Radio Link Monitoring Test for In-sync
254
7.3.3
E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync
259
7.3.4
E-UTRAN TDD Radio Link Monitoring Test for In-sync
265
7.3.5
E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX
270
7.3.6
E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX
278
7.3.7
E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX
284
7.3.8
E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX
291
 In all tests of clause 8 

Testrequirement = reporting  delay = time                

With respect to RX diverssity:

E-UTRAN to E-UTRAN intra frequency:  RX diversity is assumed for target cell
E-UTRAN to E-UTRAN inter frequency:  RX diversity is assumed for target cell
E UTRAN to NON E-UTRAN:                     RX diversity for target cell must be investigated 
8
UE Measurements Procedures
297
8.1
E-UTRAN FDD intra frequency measurements
297
8.1.1
E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells
297
8.1.2
E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells
303
8.1.3
E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX
309
8.1.4
E-UTRAN FDD-FDD Intra-frequency event triggered reporting under AWGN propagation conditions in asynchronous cells with DRX when L3 filtering is used
317
8.1.4
Void
324
8.2
E-UTRAN TDD intra frequency measurements
324
8.2.1
E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells
324
8.2.2
E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX
330
8.3
E-UTRAN FDD-FDD Inter-frequency Measurements
337
8.3.1
E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells
337
8.3.2
E-UTRAN FDD-FDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells
343
8.4
E-UTRAN TDD-TDD inter frequency measurements
350
8.4.1
E-UTRAN TDD-TDD Inter-frequency event triggered reporting under fading propagation conditions in synchronous cells
350
8.4.2
E-UTRAN TDD-TDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in synchronous cells
355
8.5
E-UTRAN FDD – UTRAN measurements
364
8.5.1
E-UTRAN FDD – UTRAN FDD event triggered reporting under fading propagation conditions
364
8.5.2
E-UTRAN FDD - UTRAN FDD SON ANR cell search reporting under AWGN propagation conditions
370
8.5.3
E-UTRAN FDD – UTRAN FDD event triggered reporting when DRX is used under fading propagation conditions
376
8.6
E-UTRAN TDD – UTRAN FDD measurements
384
8.6.1
E-UTRAN TDD – UTRAN FDD event triggered reporting under fading propagation conditions
384
8.7
E-UTRAN TDD – UTRAN measurements
391
8.7.1
E-UTRAN TDD – UTRAN TDD event triggered reporting under fading propagation conditions
391
8.7.2
E-UTRAN TDD – UTRAN TDD cell search when DRX is used under fading propagation conditions
397
8.7.3
E-UTRAN TDD - UTRAN TDD SON ANR cell search reporting under AWGN propagation conditions
407
8.8
E-UTRAN FDD – GSM measurements
413
8.8.1
E-UTRAN FDD – GSM event triggered reporting in AWGN
413
8.8.2
E-UTRAN FDD – GSM event triggered reporting when DRX is used in AWGN
419
8.9
E-UTRAN FDD – UTRAN TDD measurements
427
8.9.1
E-UTRAN FDD – UTRAN TDD event triggered reporting under fading propagation conditions
427
8.10
E-UTRAN TDD – GSM measurements
433
8.10.1
E-UTRAN TDD – GSM event triggered reporting in AWGN
433
8.10.2
E-UTRAN TDD-GSM event triggered reporting when DRX is used in AWGN
440
8.11
Monitoring of Multiple Layers
450
8.11.1
Multiple E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions
450
8.11.2
E-UTRAN TDD – E-UTRAN TDD and E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions
451
8.11.4
InterRAT E-UTRA TDD to E-UTRA TDD and UTRA TDD cell search
457
All test in this subclause 9

 are E-UTRAN internal:   RX diversity is assumed
9
Measurement Performance Requirements
466
9.1
RSRP
467
9.1.1
FDD Intra frequency RSRP Accuracy
467
9.1.1.1
FDD Intra Frequency Absolute RSRP Accuracy
467
9.1.1.2
FDD Intra Frequency Relative Accuracy of RSRP
472
9.1.2
TDD Intra frequency RSRP Accuracy
477
9.1.2.1
TDD Intra Frequency Absolute RSRP Accuracy
477
9.1.2.2
TDD Intra Frequency Relative Accuracy of RSRP
482
9.1.3
FDD Inter frequency RSRP Accuracy
487
9.1.3.1
FDD - FDD Inter Frequency Absolute RSRP Accuracy
487
9.1.3.2
FDD - FDD Inter Frequency Relative Accuracy of RSRP
492
9.1.4
TDD Inter frequency RSRP Accuracy
497
9.1.4.1
TDD – TDD Inter Frequency Absolute RSRP Accuracy
497
9.1.4.2
TDD - TDD Inter Frequency Relative Accuracy of RSRP
502
9.2
RSRQ
507
9.2.1
FDD Intra frequency RSRQ Accuracy
507
9.2.1.1
FDD Intra Frequency Absolute RSRQ Accuracy
507
9.2.2
TDD Intra frequency RSRQ Accuracy
512
9.2.2.1
TDD Intra Frequency Absolute RSRQ Accuracy
512
9.2.3
FDD – FDD Inter frequency RSRQ Accuracy
517
9.2.3.1
FDD – FDD Inter Frequency Absolute RSRQ Accuracy
517
9.2.3.2
FDD – FDD Inter Frequency Relative Accuracy of RSRQ
522
9.2.4
TDD - TDD Inter frequency RSRQ Accuracy
528
9.2.4.1
TDD – TDD Inter Frequency Absolute RSRQ Accuracy
528
9.2.4.2
TDD – TDD Inter Frequency Relative Accuracy of RSRQ
533

3. History

With respect to UTRAN   RX diversity in RRM tests we had already discussions and results.
R5-091063,   LS R5(R4,   RX diversity tests in 34.121 clause 8 (RRM)

R5-090377,  Discussion,     RX diversity tests in 34.121 clause 8, especially clause 8.7,    appended to the LS

R4-091434,    Response R4(R5

Here the summary of the results:

In R5 091063 RAN 5 decided:

1.  In delay tests the results are probably independent from RX diversity or single antenna reception
2. in case of RX diversity, RAN5 assumes switch diversity processing of measurements at the UE side
and asked RAN4 for feedback

In  R4-091434 

RAN4 confirmed (2)

RAN4 did not comment (1), such that RAN5 put in force their decision for 34.121 clause 8.

In  LTE- inter RAT RRM testcases we have delay tests for the UTRAN target and measuremts of the UTRAN Taget call as well.  We want to reuse the former decisions and would even like to extend them to other target RATs such as GSM and CDMA2000.
4. Observations and Proposals:
4.1. We have intra RAT testcases, where intra RAT is always E-UTRAN.
This includes intra- and inter frequency tests. 

For those test cases we have the following type of test results:

· different delays as a result of an event,  such as cell re-selection, cell re-establishment,  reporting delay

· timing as a result of a power change

· timing (UE RX to TX)

· measurement results (RSRP, RSRQ)

We do not need to differentiate between single antenna UEs and RX diversity, since in E_UTRAN RX diversity is assumed in any case. Those tests are highlighted in green.
4.2. We have inter RAT test cases, where the target RAT is UTRAN, GSM or CDMA2000.

For those test cases we have only 1 type of testresult (highlighted in blue):

· different delays as a result of an event,  such as cell reselection, cell reestablishment,  reporting delay

The target RAT may employ RX diversity or single RX antenna. It is worth to discuss, whether the test outcome depends on RX diversity or single RX antenna.
As already announced in clause 3 (History), the proposal is as follows:
The signal offered from the target RAT is 
duplicated and connected to the DUT (independent whether the target RAT employs RX diversity or single antenna)
4.3. We don’t have inter RAT test cases in V.9.0.0, where for the target RAT other types of results are derived such as.
· timing as a result of a power change

· timing (UE RX to TX)

· measurement results (RSRP, RSRQ)

4.4. Preview
In RAN5 meeting #47 in Montreal 4 CRs were submitted, one of them was agreed. The withdrawn documents are expected to be re-submitted. These contributions are critical with respect to RX diversity:
	T-Doc Link
	Decision / Source
	Title, Description, Feedback

	R5-103776
	CR – Withdrawn
CATR
	New TC 9.x: E-UTRAN TDD GSM carrier RSSI accuracy 



	R5-103777
	CR – Withdrawn
CATR
	New TC 9.x: E-UTRAN FDD GSM carrier RSSI accuracy

	R5-103427
	CR – Withdrawn

CATR
	New TC 9.x: E-UTRAN FDD - UTRA FDD CPICH RSCP absolute accuracy

	R5-1034779
	CR – Agreed

R&S
	New TC 9.4: E-UTRAN FDD -UTRAN FDD CPICH Ec/No absolute accuracy




In contrast to bullet 4.2 above, the UE captures measurements from the target RAT. In two cases it captures UTRAN measurements, in 2 cases it captures GSM measurements.
For the target-RAT-UTRA-measurements, we would like to re-propose the decision, mentioned in clause 3 (history)
( in case of RX diversity, RAN5 assumes switch diversity processing of measurements at the UE side.

The signal offered from the target RAT is 
duplicated and connected to the DUT (independent whether the target RAT employs RX diversity or single antenna)
For the target-RAT-GSM-measurements, we would like to extend the UTRA decision to GSM, mentioned in clause 3 (history)

( in case of RX diversity, RAN5 assumes switch diversity processing of measurements at the UE side.

The signal offered from the target RAT is 
duplicated and connected to the DUT (independent whether the target RAT employs RX diversity or single antenna)

4.5. New Connection diagrams in 36.508 
The above proposals need new connection diagrams. 

[image: image1]
Figure A.22: Connection for 2 cells with static propagation condition. Origin(E-UTRAN)- and target cell (≠ E-UTRAN) received with RX diversity. 






[image: image4]
Figure A.24: Connection for 2 cells with multipath fading propagation condition. Origin (E-UTRAN)- and target cell (≠ E-UTRAN) received with RX diversity. 
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Figure A.27: Connection for 3 cells with antenna configuration 1x2 in static (cell 1) and multipath fading conditions (cell 2 and 3) and multiple RAT  and receive diversity, 
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Figure A.29: Connection for 3 cells with antenna configuration 1x2 in  multipath fading (cell 1and 2) and multiple RAT  (cell 3 static) and receive diversity.
Splitter





Splitter





Splitter





Σ





AWGN





SS  Target ≠ E-UTRA





AWGN





AWGN





Σ








Σ





RX


diversty











UE














RX/TX





SS Origin cell


E-UTRA  TX





























                 RX








Splitter





Splitter





Σ





AWGN





SS Target  ≠ E-UTRA





AWGN





AWGN





Σ








Σ





RX


diversty











UE














RX/TX





SS Origin cell


E-UTRA  TX





























                 RX





Splitter





Splitter





Splitter





Σ





AWGN





SS  Target ≠ E-UTRA





AWGN





AWGN





Σ








Σ





RX


diversty











UE














RX/TX





SS Origin cell


E-UTRA  TX





























                 RX






























































Fader





Fader





Fader





Splitter





Splitter





Σ





AWGN





SS Target  ≠ E-UTRA





AWGN





AWGN





    Σ








Σ





RX


diversity











UE














RX/TX





SS Origin cell


E-UTRA  TX





























                 RX





Fader





Fader





Fader








�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.





_1344145283.doc

[image: image1]

splitter







splitter







Fader 2







Fader 1







SS2  TX                



Target



E-UTRAN



            RX







AWGN







AWGN 







splitter







Σ







Σ















RX























UE



under 



test























TX/RX







SS1  TX                











Origin 



Cell



E-UTRAN



























 











          RX







SS3  TX                



Target



E-UTRAN



            RX







splitter







  Fader 4







  Fader 3




















_1344230205.doc

[image: image1]

splitter







splitter







Fader 2







Fader 1







SS2  TX                



Target



E-UTRAN



            RX







AWGN 







AWGN 











splitter







Σ







Σ















RX























UE



under 



test























TX/RX







SS1  TX                











Origin 



Cell



E-UTRAN



























 











          RX







SS3  TX                



Target



≠  E-UTRAN



            RX







splitter







Fader  







AWGN











Σ
















_1344230320.doc

[image: image1]

splitter







splitter







Fader 4







Fader 3







SS2  TX                



Target



E-UTRAN



            RX







AWGN 







AWGN 











splitter







Σ







Σ







Fader 1







Σ











RX























UE



under 



test























TX/RX







SS1  TX                











Origin 



Cell



E-UTRAN



























 











          RX







SS3  TX                



Target



≠  E-UTRAN



            RX







splitter











AWGN















Fader 2
















_1344158745.doc

[image: image1]

Fader







Fader







Fader







Fader







AWGN 











AWGN











splitter







splitter







SS2  TX                



Target cell



E-UTRAN



 



           RX















splitter







                      Σ







                         Σ







Diversity RX























UE



under 



test























TX/RX







SS1  TX                























Origin Cell 



E-UTRAN















 











                    RX












_1338120264.doc

[image: image1]

splitter







splitter







SS2  TX                



Target cell



E-UTRAN



 



           RX







AWGN 



RX/TX



Target band











AWGN 



Diversty RX



Target band







splitter







     Σ







      Σ







Diversity RX























UE



under 



test























TX/RX







SS1  TX                























Origin Cell 



E-UTRAN















 











                    RX







AWGN



Diversity RX 



Origin band







AWGN 



RX/TX



Origin Band
















