
3GPP TSG-RAN WG4 Meeting RAN4-AH #2010-01
R4-100078
Sophia Antipolis, France
18th – 22nd January 2010
Agenda item:

2.3
Source:
Nokia, Nokia Siemens Networks
Title:
Performance requirements for UTRA inbound handover
Document for:

Discussion
1. Introduction
In this section we outline briefly the normal procedure for inbound handover from a UTRA macro cell to a CSG or hybrid cell

1. The network enables proximity reporting, inter-freq/inter-RAT  ( use for intra-freq FFS)

2. The UE indicates to the network when it comes near (proximity) to a member cell. In this indication sent in measurement report it also indicates on what RAT/frequency the member cell is expected

3. The UE can inform the network when it is leaving the area where its member cell is assumed to be present (‘leaving proximity area’)

4. NW enables compressed mode (not needed for intrafrequency) / configures the measurement event.

5. Event is triggered, UE reports measured PSC/PCI in the measurement report

6. From then on a network should ask the UE to read the relevant system information from a reported target cell if this cell is a CSG or Hybrid cell, in order to see if the UE is a member of the reported cell and to disambiguate any potential PCI/PSC confusion.

7. UE reports the acquired SI to the NW in a measurement report, NW prepares for handover. 

In addition, RAN2 has discussed that for intrafrequency inbound HO to UMTS, the NW may preconfigure the UE with the list/range of PSC for which the UE should try to acquire SI, ie at step 5 the SI information may already be reported for the preconfigured cells, and then steps 6/7 would not be needed.
Regarding performance requirements, as discussed in [1] and [2] the main aspect of the procedure for which performance requirements are envisaged is the SI reading phase (step 6) and there are two aspects which can be considered due to the used autonomous gaps – how rapidly the UE is able to report SI and what imact there is from SI reading gaps to the ongoing macro cell service eg throughput. We assume that the UE needs to interrupt both uplink transmission and downlink reception in order to decode SI blocks on another frequency.
Although the handover procedure shown in this section is the normal procedure, our understanding is that there is no explicit requirement for steps 1-3 to be performed, and since different UE implementation may use different methods (eg GPS, macro cell finger print etc) to indicate proximity. Hence it would seem beneifical not to use steps 1-3 in the test procedure. Steps 4-5 should still be performed, since it would be important that when the SI reading request is given to the UE at step 6, it already has timing information about the physical channels of the HNB (which would correspond to the normal situation).
2. SI reading requirements

SI reading requirements may be developed for both intrafrequency and interfrequency inbound handover to HNB. Since performance requirements already exist for UTRA BCH our view is that the point here is mainly to use the SI reporting mechanism as an enabler for verification and testing of the existing requirements, which are defined in section 8.11 of [3]. There are requirements for BCH demodulation without TX diversity in static propagation conditions as well as case 3 fading. We propose that the static requirement is used since case 3 corresponds to a much higher velocity (eg 120km/h) than would be relevant for HNB handover.
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Taking this requirement as a starting point, we assume the following steps are performed when the UE receives a measurement control message requesting reporting of UTRA SI.

(1) UE reconfigures to attempt to decode System Frame Number (SFN) of the HNB, from 25.331 an RRC procedure delay of 50ms applies when a measurement control message is sent by UTRAN until the UE needs to have completed the configruration

(2) UE starts to decode SFN at the next available PCCPCH TTI boundary. In the conditions specified in table 8.40 of 25.101, this means that a received SFN result should be available within 40ms with probability of 99%.
(3) Some allowance (not specified) is needed for the physical layer decoding and extraction of the SFN. We assume this can be performed relatively quickly (eg 20ms)

(4) UE computes the time when the MIB will next be transmitted by the CSG cell. This can be up to 80ms in the future. Hence, in the reference conditions for the requirement, MIB reception can therefore be completed within 100ms with a probability of 99%

(5) UE decodes the MIB in RRC. An RRC procedure delay of 50ms applies

(6) Assuming that the MIB contains necessary scheduling information of SIB3 and hence no SB1/SB2 reception is required, the UE computes the time at which SIB3 will next be transmitted. This will depend on the SIB3 repetition period (SIB_REP). In the reference conditions for the requirement, MIB reception can therefore be completed within 20+SIB3_REP*10ms with a probability of 99%

(7) RRC procedure delay for SIB3 is 100ms
(8) The information is now available for SIB reporting. As with other event triggered measurement reports, an additional delay of 2 UL DCCH TTI (in the test case probably 2 * 40ms) should be allowed before the UE has completed transmission of the measurement report

Putting these factors together, expected delay from the moment a measurement control message implying reception of SI to the completion of the transmission with a certain probability is

50 + 40 + [20] + 100 + 50 + 20 + SIB_REP*10 + 100 + 2* UL DCCH TTI
Eg assuming 320ms SIB3 repetition (typically used value currently) and 40ms DCCH TTI, this comes to 780ms

The probability that all of the SIB recepton are successful on the first attempt is 0.993 = 0.970299 which is within the 90% requirement typically used for RRM delay test cases. 

Hence the requirement could be that on 90% of attempts the UE reports SI within 780ms of receiving the measurement control command implying a request to decode the CSG SI. To ensure that the parameters in the core requirement are upheld in the presence of an additional macro serving cell for the intrafrequency case, it would be necessary to substitute some AGWN power in Ioc with the power needed for the macro cell, which is an interferer as far as the decoding of the HNB SIBs is concerned. Such considerations would not be needed for the interfrequency case, since the macro cell can be on a different frequency than the carrier that has the AWGN + CSG cell on it.
3. Throughput requirements

The LS response to RAN2 [4] indicated that each SIB block read could require approximately 60ms of interruption. This analysis was based on the assumption that the interrupted service was 20ms TTI CS voice frames since that was the case that RAN2 requested information about. In principle, throughput requirements could be tested either with a CS or HSDPA fixed reference channel.
Some aspects which need to be considered in the testing of throughput are

· There would be expected to be no throughput reduction due to gaps in interfrequency case since there would be expected to be no gaps. Hence no additional core requirement is needed, since normal demodulation requirements are applicable.

· The SIB reception probability should be predictable, so that the probability of a failed decode is understood, and hence the interruption to the ongoing service is predictable. The nost obvious way to achieve this is to set the throughput requirement in the same conditions as the SI reading requirement in section 2, which are proposed to be in AWGN conditions

· It is likely that uplink interruption is also needed for SI reading. Due to the linkage between uplink and downlink timing

· Testing rel99 DPCH CRC pass/fail is done using loopback functionality and this means that the loopback delay requirement also needs to be considered. From 34.109 the requirement is “The UE shall maintain a fixed loopback delay (the loopback delay shall not vary during a test) if the configuration of radio bearers with closed test loops remains unchanged. The loopback delay shall not exceed the number of radio frames correspondent to 10 times the TTI of the actual transport channel configuration.”. As this loopback delay (eg 200ms for a 20msTTI) is greater than the assumed gap lenth, this can result in 2x the expected data loss at the tester as illustrated in figure 1
· Testing HSDPA throughput is done using ACK/NACK on HS-DPCCH. Again, delay between HS-SCCH/HS-DSCH and HS-DPCCH should be considered, and there are several cases depending on whether only the HS-DSCH falls in the gap, or both HS-SCCH and HS-DSCH fall in the gap. Our analysis indicates that this extends the gap over which throughput impact may be experienced by 15.5 slots.
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Figure 1 : Loopback delay impact on lost data.
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Figure 2 : HS-SCCH to HS-PDSCH timing relationship
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Figure 3 : HS-PDSCH to uplink HS-DPCCH timing relationship

Since AWGN testing is proposed in section 2, it seems reasonable to assume that throughput reduction due to gaps scales according to the reception time missed in gaps. Assuming 780ms period for decoding SI (from the requirement discussion in section 2 and 3 60ms gaps for decoding SFN, MIB and SIB3, the observed throughput reduction would be (60*2*3)/780 = 47% for a 20ms TTI based fixed reference channel, or (70.333*3)/780 = 27% for an HSDPA service. Although these throughput reductions may seem significant, it should be kept in mind that (for the rel99 case)  it comes partly from the possible delay in the downlink to uplink loopback which is a test functionality rather than something that will be seen by the end user, and secondly the period over which throughput reduction may occur is limited to 780ms.
4. Conclusions

This contribution has outlined possible core requirements for UTRA HNB SIB reading, both relating to the delay in decoding and reporting SIB3 and also the impact on throughput during the reading.

The time taken to decode and report SIB3 is directly derived from existing UTRA core requirements (including both RAN4 PCCPCH demodulation requirements, and also RAN2 RRC procedure delays) so it would appear feasible to develop test cases for this aspect without further work on the core requirements which already apper sufficient to cover all that is needed. Both intrafrequency and interfreqency testing would seem technically feasible.

Regarding the impact to throughput, the analysis presented here depends on the assumption that 3 gaps of up to 60ms are needed to decode the interfrequency SI from a HNB. Such an assumption cannot be derived from existing core requirements, and as such it would seem necessary to specify this as a core requirement either in 25.101 or 25.133 in certain reference conditions which would facilitate decoding of the target SIB in one attempt with good probability. As such a core requirement would relate to the impact on HSDPA throughput (or CS BLER) it may be preferable to include it in the form of a requirement scenario in 25.101. 

After the addition of such a core requirement, the testing aspect can be further developed, considering aspects such as the additional effects of loopback delay, or the HS-PDSCH to uplink HS-DPCCH timing relationship as presented in section 3. 
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8.11.1 Minimum requirement without transmit diversity


For the parameters specified in Table 8.40 the average downlink power P-CCPCH_Ec/Ior shall be below the specified value for the BLER shown in Table 8.41. (The Down link Physical channels are specified in Annex C).


This requirement doesn’t need to be tested.


Table 8.40: Parameters for BCH detection


Parameter�
Unit�
Test 1�
Test 2�
�
Phase reference�
-�
P-CPICH�
�
��
dBm/3.84 MHz�
-60�
�
��
dB�
-1�
-3�
�
Propagation condition�
�
Static�
Case 3�
�



Table 8.41: Test requirements for BCH detection


Test Number�
P-CCPCH_Ec/Ior�
BLER�
�
1�
-18.5 dB�
0.01�
�
2�
-12.8 dB�
0.01�
�






DL





UL





Loopback TTIs lost due to no uplink transmission





Loopback TTIs lost due to DL loss and 10 TTI delay
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