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Background

This contribution introduces the radio link synchronisation concept in TS 25.101 V3.1.0, according to the guidelines agreed by the RRM ad hoc (excerpt from approved RRM ad hoc report):
-
NBAP will be used both for reporting out-of-sync and in-sync detection.

-
Action: RAN WG1 is to determine the criteria for the downlink case.

-
Action: RAN WG1 is to determine the reference algorithm for out-of-sync and in-sync detection in the Node B (uplink). For TDD it was accepted that a use of periodic in-sync reporting is FFS.
-
Action: RAN WG3 is to add the parameters in support of this reference algorithm in NBAP (uplink).

-
Action: RAN WG4 is to define tests (detection point is when UE switches off uplink transmission).
Rationale for the test parameters for out-of-sync handling

The downlink synchronisation primitives CPHY-Out-of-sync-IND and CPHY-Sync-IND and the out-of-sync handling of the UE transmitted power is proposed in a CR for TS 25.214 [2]. The criteria for downlink synchronisation are defined using two thresholds Qout and Qin. These are stated to be “defined implicitly by the relevant tests in TS 25.101”. This proposal is such a test.

The choice of the thresholds Qout and Qin to indicate loss of the downlink DPCCH is based on the performance of the uplink power control. The reason is that proper operation of uplink power control is essential for system performance. A UE that is not properly power controlled is a “rogue” mobile, possibly creating uncontrolled interference to cells within its own network. 

The test is based on the same parameters as the “Demodulation of DCH” test in clause 8.2.3 of TS 25.101 with static propagation conditions for the 12.2 kbps measurement channel. For that test, the required DPCH_Ec/Ior is –16.6 dB and Ior/Ioc = -1dB. The 12.2 kbps measurement channel employs slot format 11 in TS 25.211, having spreading factor 128 and one symbol (2 bits) corresponding to 128 chips per TPC command. For AWGN where all own-cell interference Ior is orthogonal, this results in a TPC energy over noise density of E_TPC/Ioc = -16.6 dB + 10log10(128) – 1 dB = 3.5 dB.

The theoretical BER performance for the TPC symbols can be derived from the literature, e.g. [1]. The theoretical BER is according to [1]
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where (b is the E_TPC/Ioc. These BER probabilities are also plotted in Figure 1. With the conservative assumption that the implementation margin for receiving TPC bits is 3 dB, we can see in Figure 1 that the TPC error rate will be 7-8%. When looking at the different test cases in Chapter 8 of TS 25.101, one can conclude that this specific AWGN test is the one with the highest TPC error rate, since all other cases give operating points with higher E_TPC/Io. The fading cases will give TPC error rates closer to the Rayleigh curve in Figure 1, but these cases have considerably higher E_TPC/Io. We can thereby assume that TPC BER at any operating condition is less than 10%.
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Figure 1. Theoretical BER for the TPC symbols, calculated from [1].

Having too high TPC BER will increase the variance of the UE output power, and hence also increase the average transmitted power. Figure 2 shows the change in transmitted Eb/N0 for varying TPC error rates. Up to 10% BER gives an insignificant loss, 30% gives a 3 dB loss while 40% gives a substantial 8 dB loss. 

It should be noted that there is an additional criteria for out-of-sync that depends on CRC detection. That can be seen as the main criteria, that will take care of most situations where the downlink quality becomes inadequate. The DPCCH quality criteria discussed here is more of a “back-up”, handling cases where there are long periods of DTX or no CRCs. It can therefore be chosen conservatively several dB below the operating point, corresponding to medium high TPC BER, since it will not be a common scenario. The thresholds Qout and Qin used for out-of-sync and in-sync indication respectively, should also be chosen so that the risk of triggering them in normal operating conditions is minimised.

Therefore, we choose the 30% TPC BER level as corresponding to Qout. 

Figure 1 shows that TPC BER is 30% around E_TPC/Io = -8dB, which with implementation margin is –5 dB. The resulting DPCCH level for the chosen test is DPCCH_Ec/Ior = -5 dB - 10log10(128) + 1 dB = -25 dB. This is 8.4 dB below the operating point for the test case (–16.6 dB).

Qin should be chosen several dB above Qout for hysteresis. We choose a 4 dB hysteresis, resulting in Qin at  DPCCH_Ec/Ior = -21 dB. This corresponds to a TPC BER of approximately 20%.
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Figure 2. Impact of TPC BER on transmitted Eb/N0 for the 12.2 kbps measurement channel.

The Test

The idea with the test in the CR is to drop the DPCCH power level below the level that corresponds to threshold Qout and then increase it back up again above Qin.

The power level starts at the operating point and is dropped in steps. At a level 3 dB above Qout (from A to B in Figure yy), the UE shall not shut its transmitter off. When dropping 3 dB below Qout (from B to D) the UE shall shut its transmitter off within 200 ms. The power is then increased again to a level 3 dB below Qin (from D to E) and shall the not turn its transmitter on. Then the power increases 3 dB above Qin (from point E) and the UE may turn its power back on.

The parameters in the test only define the stepping of the DPCCH power. The power of the DPDCH bits is not defined after the power steps start (point A), since the criteria for out-of-sync shall not be based on the DPDCH bits.

The complete cycling of the DPCCH power must occur within the time defined by the timer T313 and parameter N313 defined by the “Radio Link Failure Criteria” in TS 25.331. When setting these parameters to the maximum value, the Radio Link Failure criteria in higher layers will trigger after 25 s. This implies that the test time from A to E should be less than 25 s. We have chosen 5 s per power step.

Proposal

The out-of-sync behaviour on L1 should be specified through a test of when the transmitter shuts off in a scenario with rapidly dropping DPCCH power level, as described in the attached CR. We propose that

· The principle and the description of the test is agreed as it is presented in the CR

· The actual DPCCH power levels are put in brackets, to be confirmed by 3GPP members until the next RAN WG4 meeting.

References

[1]
John G. Proakis, “Digital Communications”, Second Edition, McGraw-Hill, 1989.

[2]
CR 25.214-066: Radio link synchronisation in UTRA/FDD, Source: Ericsson, Tdoc R1-000248.

3GPP TSG-R4 meeting #11
Document
R4-000141

San Diego, CA, US, 29 Feb- 3 March, 2000









3G CHANGE REQUEST
Please see embedded help file at the bottom of this
page for instructions on how to fill in this form correctly.




25.101
CR

Current Version:
3.1.0








3G specification number (

( CR number as allocated by 3G support team



For submision to TSG
RAN #7
for approval
X
(only one box should

list TSG meeting no. here (
for information

be marked with an X)



Form: 3G CR cover sheet, version 1.0        The latest version of this form is available from: ftp://ftp.3gpp.org/Information/3GCRF-xx.rtf



Proposed change affects:
USIM

ME
X
UTRAN

Core Network


(at least one should be marked with an X)



Source:
Ericsson
Date: 
2000-02-22



Subject:
Out-of-synchronisation handling of the UE in TS 25.101



3G Work item:




Category: 
F
Correction






A
Corresponds to a correction in a 2G specification





(only one category 
B
Addition of feature





shall be marked
C
Functional modification of feature
X




with an X)
D
Editorial modification







Reason for 
change:

Out-of-synchronisation handling for the UE is specified in TS 25.133. The thresholds stated there for shutting the UE power off and on are implicitly defined by this test which is proposed for TS 25.101.





Clauses affected:
6.4



Other specs
Other 3G core specifications
X
(  List of CRs:
CR 25.214-066 in R1-000248

CR 25.133-xxx in R4-000142

CR 25.433-xxx in R3-000478

CR 25.423-xxx in R3-000479

affected:
Other 2G core specifications

(  List of CRs:



MS test specifications
X
(  List of CRs:



BSS test specifications

(  List of CRs:



O&M specifications

(  List of CRs:




Other 
comments:


<--------- double-click here for help and instructions on how to create a CR.

6.4.X
Out-of-synchronisation handling of output power
The UE shall monitor the DPCCH quality in order to detect a loss of the signal on Layer 1, as specified in TS 25.214. The thresholds Qout and Qin specify at what DPCCH quality levels the UE shall shut its power off and when it may turn its transmitter on respectively. The thresholds are not defined explicitly, but are defined by the conditions under which the UE shall shut its transmitter off and turn it on, as stated in this clause.
6.4.X.1
Requirement

The parameters in Table xx are defined using the DL reference measurement channel (12.2) kbps specified in Annex A.3.1 and with static propagation conditions. 
Table xx: DCH parameters for test of Out-of-synch handling
Parameter
Unit
Value
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The conditions for when the UE shall shut its transmitter on and when it may turn it on are defined by the parameters in Table xx together with the DPCH power level as defined in Figure yy.
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Figure yy. Conditions for out-of-synch handling in the UE. The indicated thresholds Qout andQin are only informative.
The requirements for the UE are that
1. The UE shall not shut its transmitter off before point B.

2. The UE shall shut its transmitter off before point C, which is Toff = [200] ms after point B
3. The UE shall not turn its transmitter on between points C and E.

4. The UE may turn its transmitter on after point E.
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