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1. Introduction
In RAN4 2010AH#01 we introduced a discussion paper [1] on UTRA HNB inbound handover. The purpose of this contribution is to present an update based on the discussions which took place during the ad hoc meeting
2. Discussion

During 2010AH#01, two main points were raised

2.1. Procedure for intra frequency handover

One comment which was made was that the procedure in [1] was appropriate for inter frequency handover, but for intra frequency handover, a more normal network procedure would be to preconfigure the range of primary scrambling code (PSC) for which SIB decoding is expected, and then the UE autonomously attempts to decode the SIBs of cells which are within the preconfigured PSC range. We agree with the comment, and although a two step procedure which is similar to the inter frequency procedure may still be a theoretical possibility, it would seem better to verify the performance of SIB reading using a one step procedure closer to the one more likely to be used in practice.

Considering the impact to RAN4 work, we see this as primarily affecting the test method for intra frequency, rather than the basic core requirement for SIB decoding. We think it should be feasible to have one common SIB reading delay requirement for both intra frequency and inter frequency usage. When it comes to the test cases, this common requirement needs to be used in conjunction with the existing requirement for cell detection  for the intra frequency case or the requirement to process a measurement control command i.e. RRC procedure delay requirement for the inter frequency case.

2.2. General requirement versus requirement scenario

Another interesting discussion was whether the HNB SIB reading requirement should be a general one which would allow multiple attempts at decoding SFN/MIB/SIB3 or as we proposed in [1] a more specific one in restricted side conditions which would allow for the performance requirement to be based on one attempt at each attempt.

After further consideration, we think that as there are existing requirements in TS25.101 defining required BCH demodulation performance, it may be desirable to specify the SIB reading delay requirement based on allowing for a certain number (e.g. N=4) attempts at each step. Similar to other RRM requirements this would give a good level of confidence that the SIB reading delay could be expected to be met in quite many different kinds of conditions. Similarly to the way forward discussed for HeNB mobility, testing could be performed in AWGN conditions.

Given the existence of the BCH demodulation requirements, we think the side conditions of the requirement could explicitly refer to SFN, MIB and SIB3 being decoded within N attempts, since the existing requirements already give some meaning to when this side condition can be met.
Considering that each phase of SIB decoding (SFN, MIB and SIB3) consists of acquiring one TTI (20ms) of information with the same channel coding and other details, it could make sense to use the same N value for each stage. Expanding the analysis in [1] to cover this gives

THNB-SI-Report = A + {20*N+20 + Tbasic_decode }+ {80*N+20 + 50}+ {SIB3_REP*N*10 + 20 + 100}+ {2* UL DCCH TTI}

A = 0ms (intra frequency case, no procedure delay) or 50ms (inter frequency case, RRC procedure delay)
N = number of attempts allowed in the side condition of the requirement

Tbasic_decode= time for decoding SFN (e.g. 20ms). Assumed that RRC procedure delays for MIB(50ms) and SIB3(100ms) include this factor already

SIB3_REP is the SIB3 repetition period in units of frames (e.g. 32 frames)

In addition, the intra frequency cell identification time should be considered in the test case.
For inter frequency case, this would imply the following need for decoding gap lengths and periodicities

1) Continuous gap for acquiring SFN of length 20*N ms
2) N gaps of 20ms, every 80ms for MIB acquisition

3) N gaps of 20ms every 10*SIB3_REP ms for SIB3 acquisition
As discussed in the previous contributions, assuming a CS voice based service using a 20ms TTI, we believe each gap of 20ms implies that 3 TTI can be lost on both the uplink and downlink of the CS voice service, due to arbitrary timing offsets. The implications are
1) The initial continuous SFN reading gap can affect N+2 20ms TTI of the DCH

2) The MIB reading gaps can affect 3*N 20ms TTI of the DCH

3) The SIB3 reading gaps can affect 3*N 20ms TTI of the DCH

In total then, the number of affected TTI is 7*N+2 on the downlink, and the same on the uplink.
Based on these principles, we provide a text proposal for the requirement in the next section.
3. Requirements

Based on the discussion of section 2, a text proposal for the SI reporting requirement is given for further discussion and review. The requirements are based on an assumption (and explicit side condition) that each SI block is successfully acquired in 4 attempts, however the appropriate number of attempts to allow in the side condition could be a topic for further discussion.
3.1. CSG SI reporting delay

The CSG SI reporting delay is defined as the time between any occurrences that will trigger a SI decoding until the UE starts to transmit over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. The measurement reporting delay also excludes any RRC procedure delay which is defined in [16] when SI reading is initiated by a measurement control message.
For intra frequency CSG cells, CSG SI decoding is typically triggered when a cell with primary scrambling code in a preconfigured range meets the criteria for measurement reporting. For inter frequency CSG cells, CSG SI decoding is explicitly requested by RRC signalling.

The CSG SI reporting delay shall not be more than TCSG-SI-Report where TCSG-SI-Report in ms is given by

TCSG-SI-Report = [630]+ 40*SIB3_REP
SIB3_REP is the repetition period at which the CSG cell schedules SIB3 blocks in units of frames

This requirement is applicable for CSG target cell configurations where the information required to make the SI report can be determined from the MIB and SIB3 alone, and SIB3 is not segmented into multiple TTI. Additionally, for the requirement to be applicable, the reception conditions shall be such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.

3.2. CSG decoding interruption

When inter frequency CSG SI decoding of a neighbour cell is requested by UTRAN, the UE may interrupt ongoing downlink reception, and uplink transmission to perform the decoding on another frequency. The total of the gaps in reception and the total of the gaps in transmission during the period TCSG-SI-Report shall not exceed TCSG-SI-Interruption where TCSG-SI-Interruption =600ms. This requirement is applicable for CSG target cell configurations where the information required to make the SI report can be determined from the MIB and SIB3 alone, and SIB3 is not segmented into multiple TTI. Additionally, for the requirement to be applicable, the reception conditions shall be such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.
4. Conclusions

This document has presented further considerations on HNB handover SI decoding core requirements, along with a text proposal for the requirement. In [1] we proposed that this might be captured in TS25.101 as a requirements scenario. However, the requirements have been modified to become more like measurement reporting delay/interruption time requirements, it would now seem more appropriate to capture them in 25.133.
It is anticipated that a test case based on these requirements would also be added in 25.133 annex A.
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