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Discussion and decision
1.  Introduction
In [1] overall flow of CSG inbound handover was clarified and open issues were identified. This paper discusses way forward on the open issues regarding network ordered SI reporting, especially on the following point:
· How to implement network ordered SI reporting, e.g., to extend the “reportCGI” functionality (i.e., upgrade ANR) or to introduce a separate functionality.
In deciding the stage 3 implementation for the Rel-9 network ordered SI reporting feature, commonality/ differences between the Rel-8 “reportCGI” (ANR) feature and the necessary functionality for CSG inbound handover in Rel-9 should be studied. If the Rel-8 “reportCGI” feature is to be extended to cover the Rel-9 purpose, backward compatibility also needs to be taken into account, i.e., when a Rel-9 UE is asked for “reportCGI”, the UE needs to know whether this was for the Rel-8 procedure or Rel-9. The commonality/ differences, as well as how can the Rel-8 “reportCGI” feature can be extended, are studied in the sequel.

2. Discussion
2.1
Information to be reported

For Rel-8 “reportCGI”, CGI and TAC are mandatory and the PLMN identity list is optional. For Rel-9 SI reporting, CGI, TAC and “member/ non-member” indication are mandatory, and based on the request from RAN3 [4] CSG identity can be either mandatory or optional. Although overhead should be minimised where possible, especially in a time critical message like MeasurementReport, making CSG identity optional would require an additional control bit, adding another case for conformance testing. Assuming that the proposal 1 in [2] are agreeable, i.e., no autonomous SI reporting by the UE is adopted, the only case where the UE reports the additional information is in case of network ordered SI reporting. Hence, for simplicity, it is proposed to make the CSG identity as a mandatory field in case of network ordered SI reporting.
Proposal 1
Reporting of csg-Identity should be mandatory in network ordered SI reporting.

Hence, Rel-9 network ordered SI reporting can be easily implemented by extending the MeasResults IE as shown below.
MeasResults ::=





SEQUENCE {


measId







MeasId,


measResultServCell




SEQUENCE {



rsrpResult






RSRP-Range,



rsrqResult






RSRQ-Range


},

measResultNeighCells



CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000,



...


}

















OPTIONAL,


...
}

MeasResultListEUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA 

MeasResultEUTRA ::=
SEQUENCE {


physCellId






PhysCellId,


cgi-Info






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode,



plmn-IdentityList




PLMN-IdentityList2 



OPTIONAL


}


 











OPTIONAL,


measResult






SEQUENCE {



rsrpResult






RSRP-Range





OPTIONAL,



rsrqResult






RSRQ-Range





OPTIONAL,



...,


v9x0-NCE-Fields





SEQUENCE {



cellMemberStatus-v9x0



ENUMERATED { member }

OPTIONAL,




csg-Identity-v9x0




CSG-Identity


}













OPTIONAL

}

}
2.2
Use of gaps to perform SI reading
For Rel-8 “reportCGI”, the UE is only allowed to use natural gaps available from DRX operation. In contrast, for Rel-9 network ordered SI reporting, the UE is allowed to create gaps autonomously to acquire the SI (within the limits expected to be defined by RAN4). The UE needs to know whether the autonomous gaps are allowed or not by measurement control. This can be implemented by extending ReportConfig as follows, similarly to the CR [3] that was discussed by email [67b#6].
ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




-- Omitted for readability



},




hysteresis






Hysteresis,




timeToTrigger





TimeToTrigger



},



periodical







SEQUENCE {




purpose








ENUMERATED {















reportStrongestCells, reportCGI}



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





ReportInterval,


reportAmount





ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},


...,


reportConfigEUTRA-v9x0



ReportConfigEUTRA-r9


OPTIONAL
}
ReportConfigEUTRA-r9 ::=


SEQUENCE {


ue-AutonomousGaps-v9x0



ENUMERATED { allowed }


OPTIONAL
-- Cond reportCGI
}
2.3
Duration to attempt SI reading
For Rel-8 “reportCGI” the timer T321 is fixed to 1 s for E-UTRA and 8 s for UTRA. For Rel-9 network ordered SI reporting, this would be too long considering that the procedure is for an on-going handover procedure. If the timer value is too long, the following risks are foreseen:

· Increased risk of RLF (the procedure is part of on-going handover);

· The eNB might detect UL de-synchronisation if the UE does not transmit SRS, CQI, etc. for a long time (e.g., 200 ms);

· The service quality might be impacted, e.g., for VoIP.

The LS from RAN4 [5] indicated that normally, the UE should be able to receive MIB and SIB1 within 2 attempts for E-UTRA. The LS [5] indicated as follows:

· Typically MIB could be decoded within 2 attempts with >99% probability

· In the worst case scenarios (assuming a zero offset between the macro eNB and HeNB and ideal measurements), it could be decoded within 3 attempts with >99% probability.

· SIB1 could be decoded within 2 attempts with >99% probability. 

· In the worst case scenarios (assuming a zero offset between the macro eNB and HeNB and ideal measurements), the SIB1 could be decoded within 4 attempts with >99% probability.
Given that MIB and SIB1 have 4 repetitions within a periodicity of 40 ms and 80 ms, respectively, 120 ms should be enough to acquire both MIB and SIB1 with sufficient reliability. Even if the UE was unsuccessful in reading the SI within 120 ms, the network can always ask again to report SI. Then, the same timer T321 can be reused, with a different fixed timer value.
Proposal 2
T321 should be fixed to 120 ms for E-UTRA for Rel-9 network ordered SI reporting.

The value is FFS for UTRA.

2.4
UE behaviour if SI reading was unsuccessful
For Rel-8 “reportCGI”, the UE transmits an empty measurement report if it was unsuccessful in reading SI before T321 expiry. For Rel-9 network ordered SI reporting, there seems to be no reason to deviate from this behaviour. From eNB perspective, having a response would be desirable even if the content was empty, since without any response, the eNB has to wait for the next action to take (e.g., asking once again to report SI) accounting for the maximum L2 retransmission delay.
Proposal 3
The UE should transmit a measurement report even if it was not able to read SI within T321.

2.5
Reporting of timing difference
One of the open issues related to the Rel-9 network ordered SI reporting was whether the timing difference between the target and source cells should be reported from the UE, in order to assist the eNB in scheduling the UE so that the amount of dropped subframes can be minimised. For this to work, the UE should report the timing difference “prior to” the network order for SI reporting (unless this is reported in the RRCReconfigurationComplete message in response). This implies that the timing difference needs to be reported in a non-SI measurement report. Consequently, this would require further consideration on how this reporting behaviour is controlled by the network and for which cells and under what conditions the UE should report. Since the dropped subframes can still be recovered by HARQ retransmissions and this only lasts for a short time (120 ms if Proposal 2 is agreeable), reporting of the timing difference is not essential.
Proposal 4
Reporting of timing difference is not necessary for Rel-9 network ordered SI reporting.

2.6
Other aspects
For other aspects, e.g.,

· measId handling after transmitting the measurement report (implicit removal);

· measId handling upon T321 expiry (i.e., implicit removal);
· T321 handling upon reconfiguration of measurements (stopping);

there seems no reason to deviate from the Rel-8 behaviour.

Proposal 5
The rest of the measId and T321 handlings should be exactly the same as for Rel-8 “reportCGI” feature.
3. Conclusions
The commonalities/ differences between the Rel-8 “reportCGI” (ANR) feature and the Rel-9 network ordered SI reporting were studied. From the analysis, it seems feasible to realise the required functionality for Rel-9 by extending the Rel-8 “reportCGI” feature. To ascertain backward compatibility, the network can signal that the Rel-9 behaviour is requested by use of 1 bit in ReportConfig, namely “ue-AutonomousGaps” described in 2.2. Nevertheless, since this bit is not only used for the gap control but also to control other aspects related to the feature (e.g., the value of T321), the bit should be renamed to a more generic name, e.g., “si-RequestForInboundHO” or “si-RequestForHO” in short. The differences of the Rel-8 and Rel-9 behaviours, that are to be controlled by this bit, are summarised in Table 1.
Table 1  Differences between Rel-8 and Rel-9 behaviours for “reportCGI”.
	
	Rel-8 “reportCGI” (ANR)
	Rel-9 network ordered SI reporting

	Information to be reported
	Mandatory: CGI, TAC

Optional: PLMN id list
	Mandatory: CGI, TAC, member/ non-member, CSG id

	Use of gaps to perform SI reading
	UE is only allowed to use natural gaps from DRX.
	UE is allowed to create gaps autonomously (within the limits to be specified by RAN4).

	Duration to attempt SI reading
	T321 is fixed to 1 s for E-UTRA and 8 s for UTRA.
	T321 is fixed to 120 ms for E-UTRA. For UTRA this is FFS.

	UE behaviour if SI reading was unsuccessful
	UE transmits an empty MR.
	Same as Rel-8.


This comes to the following proposal:
Proposal 0
Rel-9 network ordered SI reporting should be realised by extending the Rel-8 “reportCGI” (ANR) feature. Backward compatibility should be ensured by use of 1 bit in ReportConfig, namely “si-RequestForHO”.
Moreover, the following proposals were made:
Proposal 1
Reporting of csg-Identity should be mandatory in network ordered SI reporting.

Proposal 2
T321 should be fixed to 120 ms for E-UTRA for Rel-9 network ordered SI reporting.

Proposal 3
The UE should transmit a measurement report even if it was not able to read SI within T321.

Proposal 4
Reporting of timing difference is not necessary for Rel-9 network ordered SI reporting.
Proposal 5
The rest of the measId and T321 handlings should be exactly the same as for Rel-8 “reportCGI” functionality.

A CR to TS 36.331 implementing the above proposals is prepared in [6].
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