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1. Introduction
In RAN4#54, a CR [1] was agreed to introduce CSG SI acquisition requirements in 36.133. In this CR, there were a number of TBD and other open items which need to be resolved, especially considering the need to develop CSG SI resading test cases
The main open items are

· For intrafrequency SI reading, it is open whether gaps in uplink transmission are allowed.

· Tbasic_identify_CGI, intra = [150 + TBD] ms and Tbasic_identify_CGI, inter = [150 + TBD] ms. These TBD were added at Nokia request based on the discussion that due to up to 0.25ppm HeNB frequency error, some additional time might be necessary for AFC acquisition prior to decoding
· The timeout, after which the UE should give up attempting to read CSG SI is left as a TBD value.

· The impact on throughput, reflected as an ACK/NACK sending
2. Intra frequency Uplink transmission gap need

Our view from [2] is that the 0.25ppm frequency accuracy requirement of HeNB means that there could be considerable (not allowed by specifications) frequency error in UE transmission to the macro cell if the UE local oscillator is tuned to syncronise with a HeNB for reception purposes. While it may be possible to correct using, for example, digital correction of the transmit frequency, this creates a new requirement of performing digital TX frequency correction for CSG operation which is not necessary for other purposes in E-UTRA UE implementation.  Moreover any transient effect when the local oscillator is retuned to the HeNB carrier frequency will make digital TX frequency correction challenging.
In addition, since the UE is not monitoring the macro node B downlink (eg for radio link failure, timing tracking etc) we think it is somewhat risky to mandate transmission of the uplink to the macro node B in these circumstances. Despite the fact that autonomous reception gaps should be relatively short (eg due to RLF detection window) still there may be technical and regulatory issues with transmitting to a node B while not monitoring the downlink.
Finally, from a system performance perspective, the benefits of uplink transmission when no downlink feedback is available has not really been analysed. Both RACH and scheduled transmissions may result in retransmissions even if the node B has successfully received the transmission; this means at least that autonomous gap users tend to take more uplink system resources than they should do if the downlink were being correctly monitored.
For each of these three reasons, we propose that it should be optional to transmit during downlink autonomous gaps
3. AFC acquisition

Based on further implementation analysis, we have concluded that the time needed for AFC acquisition of the HeNB carrier frequency is only prior to the first SI reading gap, assuming that the HeNB local oscillator  is stable during the SI reading window. Hence it can be assumed that AFC aquistion does not create a need to extend the 150ms SI reading window, and Hence if acceptable to other companies, it is proposed that Tbasic_identify_CGI, intra = [150] ms and Tbasic_identify_CGI, inter = [150] ms is used.

As our assumption is that the first SI decoding gap will need to be extended due to the need to accurately determine and tune to the HeNB carrier frequency, this implies that the first SI decoding gap needs to be longer, and we think this should be addressed in the serving cell throughput requirement. This is further expanded on in section 5
4. Timeout

Given that the required SI reading is [150]ms, it could make sense to agree some multiple of [150]ms  as the timeout after which the UE should give up. It seems there is no hard and fast analysis possible on the multiplier value since the extended time would be to cover unexpected cases, eg where the side conditions for decoding fail to be met for a time after SI reading has been requested, and it is primarily a safety margin to make the overall procedure robust, while at the same time, extending the margin excessively means that user throughput can be impacted for a significant time when SI reading fails.
Pragmatically, for non real time services, perhaps 1 second reduction in throughput may not be too noticeable. For real time services, it needs to be assumed that the limited throughput while SI decoding is being performed still maintains the service in a usable state, since even  a 150 ms break in speech would be noticeable. Based on this, we propose that the UE attempts to acquire SI for approximately 1 second before timeout which is around 6x the minimum requirement for SI reading of [150]ms. However, as there is no hard and fast analysis possible for setting the timeout, other values could also be considered.
5. Impact on throughput
Based on the assumption that the physical channel timing of the CSG cell is already known to the UE from gap based measurements, the 150ms Tbasic_identify_CGS was derived under the assumption that 5 attempts are made at decoding MIB and 5 attempts are made at decoding SIB1 (accounting tail latency). Consideration would also be needed on time to prepare for MIB and SIB reception prior to each gap which is an implementation dependent issue – channel estimation of the CSG cell is necessary for intra frequency decoding, and for inter frequency there is additional time required for RF synthesiser switching and perhaps AGC setting before each useful gap. Similar allowances also need to be made for switching back to the macro cell at the end of autonomous gaps, although the actual time needed may be different. This is illustrated in figure 1.
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Considering then, the interruption per MIB/SIB decode gap, this is 1ms + TRF+ Tbb. Due to the asynchronous operation of the CSG cell then the theoretical minimum disturbance to the serving cell reception from a 1 subframe gap is 2 subframes, and the practical disturbance in subframe units is
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 where TRF and Tbb are expressed in milliseconds. Considering that there may be up to a 0.3ppm step in frequency from the UE perspective when tuning to a HeNB, even for the intrafrequency case an adjustment period is needed to retune the local oscillator. Considering the need to develop band agnostic requirements we think that the same RF settling time should be assumed as for interfrequency cases.  Hence at least 3-4 subframes are lost from the serving cell whenever a SIB reception gap is performed for both intra and interfrequency cases.
 For the purposes of further analysis we assume that 4 subframes of the serving cell reception may be affected except for the first gap. As mentioned in section 3 we think that the first gap should allow additional time for AFC acquisition, and propose that an additional 5 subframes is allowed in the throughput requirement for the first gap, ie the first gap may be up to 9 subframes duration.
Considering the lost HARQ due to uplink, for FDD the HARQ timing is given in section 10.2 of [3] as “For FDD, the UE shall upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which an ACK/NACK shall be provided, transmit the ACK/NACK response in subframe n.” Hence the total number of lost ACK/NACK for each gap (assuming both interruption of uplink and downlink) may be 4 ACK/NACK (during the gap itself and due to uplink interruption) and an additional 4 NACKs after the gap (due to downlink interruption). Since there can be 10 such gaps and allowing for the first gap being up to 5 subframes longer, the total impact on throughput, assuming continuous scheduling on the downlink in every subframe would be up to 45 subframes where the SS receives no ACK from the UE, and an additional 45subframes where NACK is received due to the downlink reception gap.
6. Conclusions

This contribution is intended to provide additional analysis for the remaining open items in CSG SI reading core requirements.

Based on the analysis

· For intrafrequency SI reading, it is proposed that gaps in uplink transmission are allowed.

· Tbasic_identify_CGI, intra = [150] ms and Tbasic_identify_CGI, inter = [150] ms and AFC acquisition time is allowed for by the extension of the first gap in the throughput requirement
·  The timeout, after which the UE should give up attempting to read CSG SI is proposed as 1 second

· The impact on throughput, reflected as an ACK/NACK is that approximately 90 uplink subframes might either not be transmitted, or contain NACK instead of ACK due to UE reception gap.

7. References

[1] R4-101065, “Minimum requirements on SI reading for HeNB inbound mobility”, 
NTT DOCOMO, Telecom Italia
[2] “Considerations on performance requirements for EUTRA HeNB inbound handover”
Nokia
[3] 36.213, “Physical layer procedures”
MIB or SIB decoding





RF synthesiser settling (interfrequency only)





Channel estimation etc


















_1331105134.unknown

