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Discussion
1. Introduction
In RAN4 2010AH#01 the way forward on E-UTRA CSG inbound handover performance requirements was technically agreed in [1]. The purpose of this contribution is to present further considerations on the items which still need to be evaluated in [1] to progress the development of core requirements.
2. Discussion

2.1. Requirements for SI reading
Two different proposals were made for specifying SI reading delay

(1-1) Minimum requirement for SI reading

· Option 1. Fixed value

· Option 2. Variable value depending on how many attempts are needed to surely decoding MIB/SIB1 in any propagation conditions.

· e.g. 10X + 20Y ms where X and Y are the 90 % attempts for MIB and SIB1 respectively

Our view here is that it is probably reasonable to use a fixed value, as proposed in option 1. Since other RRM requirements such as physical cell detection performance are specified in this way, it seems beneficial to specify SI reading delay similarly. The fixed value in the requirement should give the minimum SI performance which is achievable and necessary to achieve acceptable performance at the system level, ie acceptable probability of successful handover. Side conditions would naturally need to be specified. If the actual conditions encountered by the UE are better than the specified side conditions then it is quite reasonable to expect that the UE will report SI more quickly than the minimum requirement; this is rather similar to they way that physical cell search is likely to behave in practice also – at better SNR than the minimum, the cell search is very likely to be completed more quickly, although there are no variable requirements in 36.133 for cell search.
Some discussion would be needed on the appropriate way to specify the side conditions. In the case of cell search, the side conditions are expressed in terms of signal to noise rato (SCH Ês/Iot) and level (SCH_RP) and in principle something similar could be determined for conditions in which there was an expectation of successful MIB and SIB1 decoding also. However, in view of the fact that there are existing demodulation performance requirements, receiver performance is already well understood and specified by 36.101, and we think that the side condition can be expressed in a more generic way such as “in radio conditions where the MIB and SIB can be successfully decoced in no more than X attempts each”. An appropriate value for X which covers many different cases may be agreed based on RAN4 simulations, and the basic performance of the receiver is already assured by the requirements scenarios in 36.101.
2.2. RRC procedure delay and other implementation margins

In [1], it is noted that RRC procedure delay of 15ms can be assumed. This seems to be the correct value for measurement configuration as indicated in the following table reproduced from 36.331.

	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection establishment


	RRCConnectionSetup
	RRCConnectionSetupComplete
	15
	

	RRC connection release
	RRCConnectionSetupRelease
	
	NA


	

	RRC connection re-configuration (radio resource configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (measurement configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-configuration (intra-LTE mobility)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	

	RRC connection re-establishment


	RRCConnectionReestablishment
	RRCConnectionReestablishmentComplete
	15
	

	Initial security activation
	SecurityModeCommand
	SecurityModeCommandComplete/SecurityModeCommandFailure
	10
	

	Initial security activation + RRC connection re-configuration (RB establishment)
	SecurityModeCommand, RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	The two DL messages are transmitted in the same TTI

	Paging
	Paging
	
	NA
	

	Inter RAT mobility

	Handover to E-UTRA
	RRCConnectionReconfiguration (sent by other RAT)
	RRCConnectionReconfigurationComplete
	NA
	

	Handover from E-UTRA
	MobilityFromEUTRACommand
	
	NA
	

	Handover from E-UTRA to CDMA2000
	HandoverFromEUTRAPreparationRequest (CDMA2000)
	
	NA
	Used to trigger the handover preparation procedure with a CDMA2000 RAT.

	Measurement procedures

	Measurement Reporting
	
	MeasurementReport
	NA
	

	Other procedures

	UE capability transfer
	UECapabilityEnquiry
	UECapabilityInformation
	10
	


36.331 does not specify a response time for processing of the information in the MIB/SIB, which would need to be decoded by the UE L1 and passed to higher layers for RRC decoding of the ASN.1. Once available to the higher layers, encoding of the measurement report containing global cell identity and other fields can commence. It is also important to note from a testing point of view that RRC procedure delays do not include delays caused by scheduling, the random access procedure or physical layer syncronisation. The understanding fo RRC procedure delay is illustrated in figure 11.2-1 of 36.331, reproduced below.
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Figure 11.2-1: Illustration of RRC procedure delay

Considering that some allowance is needed for processing the MIB and SIB1 in L1 and higher layers, we propose that although not specified in 36.331, an allowance of 15ms could also be made for this purpose, since this is the value used for processing most other RRC commands that result in a response in 36.331. There is also the normal delay uncertainty which results when inserting the measurement report to the TTI of the uplink DCCH, and this should be addressed similarly to other RRM requirements. The actual uncertainty is up to 2 TTI (2ms), so is relatively small.
Based on these considerations, it is proposed that in addition to the 15ms RRC procedure delay discussed in [1], 30ms is allowed for processing of MIB and SIB contents, and an uncertainty of up to 2ms TTI is excluded from the core RRM requirement using similar wording as other reporting delay requirements.

Another implementation aspect which might be considered by RAN4 is whether there is a need for allowing some time for frequency correction for MIB and SIB1 decoding, especially considering that the frequency error minimum requirement for the home BS class in TS36.104 is specified as ±0.25 ppm and hence there may be a signficant frequency difference from a demodulation point of view between the serving cell and HeNB.
2.3. Uplink transmission blanking

For interfrequency SIB reading, it seems clear that uplink blanking is necessary, as a common local oscillator may be shared between uplink transmission and downlink reception, and a requirement to transmit during gaps would create an overall requirement for variable duplex operation.

Considering intrafrequency SIB reading, our view is that it is also necessary to blank the uplink. Since the automatic frequency correction (AFC) may need to be adjusted to match to the HeNB downlink, and the absolute accuracy requirement of a HeNB is relaxed compared with a macro cell, the UE could otherwise appear to the macro cell to be significantly off frequency, and failing to meet the transmit frequency error requirements in 36.101. This assumes that the UE operates with a absolutely fixed duplex spacing, and cannot do independent frequency corrections on uplink and downlink but we think this is a good baseline assumption for deriving the serving cell performance requirements. 

The implication of this is that both uplink and downlink may be interrupted during autonomous gaps for both intrafrequency and interfrequency cases, meaning that any uplink physical channel may be interrupted for the duration of the gap, and that there can be an impact to both downlink and uplink throughput due to SIB reading.
In terms of requirements, it was agreed in [1] that the number of ACK/NACK should be used as a metric for the serving cell performance. This means that in principle the serving cell performance requirement applies to the downlink throughput, which is evaluated by the ACK/NACK counting. However, it could be expected that due to the possible uplink gaps there may also be completely missing ACK/NACK transmissions, even for TTI that the UE has successfully received, since the timing of the autonomous gaps is rather arbitrary (depending on UE implementation and the time offset between the macro cell and CSG cell). In a practical operation the downlink throughput will anyway be reduced by DTX of the corresponding ACK/NACK since packets for which the NW fails to get a ACK will end up being retransmitted. From a requirements and testing point of view, it is then necessary to account for the DL-UL timing relationship to consider the further impact on DL throughput due to missing ACK/NACK and this aspect should be carefully considered in the description of the testcase.
3. Conclusions

This contribution has presented further considerations on the items regarding mobility to HeNB to progress the development of core requirements. We proposed to develop SI reading requirements based on a fixed delay, similarly to other RRM delay requirements and presented considerations on side conditions that it may be feasible to directly specify the assumed maximum number of MIB/SIB reading attempts under which the requirement holds. On RRC procedure delays and other implementation aspects, we presented considerations on practical aspects and propose that approximately 30ms in addition to RRC procedure delay is allowed for L1 and higher layer processing of SIBs. We also Another implementation aspect which might be considered by RAN4 is whether there is a need for allowing some time for frequency correction for MIB and SIB1 decoding, Finally we presented some considerations on uplink blanking, proposing that autonomous gaps should allow for uplink blanking even in the intrafrequency case, and that possible DTX of the ACK/NACK during gaps should be accounted in the test requieremt.
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