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Discussion and decision
1. Introduction
In RAN2#72 meeting a CR for T321 supervisor values in case of SI acquisition for handover was agreed [1]. For UTRA SI reading it was decided to put the timer value of 1 second with square brackets.

RAN2#72bis decided to ask RAN4 [6] for their feedback on the value proposed in [1] and in the contribution [7], largely reproduced below. In satisfaction of feedback received in the last discussion, we propose introducing MPS UTRA SI acquisition in LTE.
2. Discussion
During the discussion in RAN4#58 [8], companies have expressed preference to:

(a) address the RAN2 request [6] for a T321 supervisor value by introducing performance requirements in RAN4.
(b) maintain a performance requirement for SI acquisiton delay similar for intra-UMTS case [2].

This section addesses both preferences, adapting the intra-UMTS SI acquisiton requirement for inter-RAT SI Acquisition by LTE UEs.
2.1. RAN4 requirement for intra-UMTS SI reading
As pointed out in [1], the requirement for UMTS SI reading is defined as follows [2, section 5.13.2].

· TCSG-SI-Report = [630]+ 40*SIB3_REP
The RAN4 requirement assumed 4 decoding attempts for each step towards SIB3 reading, namely SFN acquisition, MIB reading and SIB3 reading. For the SIB3 repetition of 320 ms, TCSG-SI-Report becomes 1910 ms. In addition, the maximum allowed interruption time (gap) during the period TCSG-SI-Report is defined. 
Separately, upper layer supervision timer is provided by RRC in the form of the IE “Reporting interval” for the periodical measurement reporting [3]. 
2.2. Proposed requirement for inter-RAT SI reading

The derivation of TCSG-SI-Report [4], [9] is based mostly on standardized or agreed WCDMA RRC delays and estimates. In most cases, the same values should apply to inter-RAT SI Acquistion, as illustrated in Table 2.2-1
Where a difference exists, the inter-RAT proposal is hilighted and discussed below the table.

Table 2.2-1: Delay parameters for SI Acquisition

	Parameter
	Intra-UMTS [9]
	Inter-RAT (proposed)

	1. Measurement Control Reconfiguration
	 50 ms (25.331)
	  15 ms (36.331)

	2. Target cell acquisition
	N/A (cell assumed known)
	x =     0 ms: known cell

x = 300 ms: unknown cell
(Tbasic_identify_UTRA_FDD  = 300 ms)

	3. Inter-RAT tuning and setup delay
	N/A
	  60 ms = Dhandover + TIU (36.133)

	4. Decoding SFN
	 20 ms (25.101, 25.331)
	Same

	5. Physical layer decoding and extraction of the SFN
	 20 ms (estimate)
	Same

	6. Receiving MIB
	 80 ms 
(estimate from 25.101 & 25.331)
	Same

	7. Decoding MIB
	 50 ms (25.331)
	Same

	8. Receiving SIB3
	 20+SIB3_REP*10ms 
(estimated from 25.101 & 25.331)
	Same

	9. Decoding SIB3
	100 ms (25.331)
	Same

	10. Inter-RAT tune-back to source
	 N/A
	   0 ms

	11. Reporting System Information
	2 x UL DCCH TTI (25.133)
	2x UL DCCH TTI (+ DRX cycle delay) (36.133)


For the hilighted parameters:

1. Measurement Control Reconfiguration:  N = 15 ms in 36.331, §11.2
2. Target cell acquisition: 
a. If RAN4 agrees the same performance should apply to the inter-RAT CGI acquisition with autonomous gaps, then Tbasic_identify_UTRA_FDD  = 300 ms should apply.
b. If RAN4 only considers the case of SI acquistion for handover to known target cell, then 0 ms should apply.
3. Inter-RAT tuning and acquisition: since there is no other benchmark, we propose to rely on inter-RAT handover figures that measure inter-RAT handover processing (Dhandover) and uncertainty (TIU).
10. Inter-RAT tune back and acquisition: We think that this additional time can be relatively infinitessimal.
For N acquisition attempts and excluding reporting and configuration delays, the inter-RAT (LTE source, WCDMA target) SI Acquistion delay can be expressed as [4]:
TCSG-SI-Report(N) = x + 60 + {20*N+40} + {80*N+20 + 50}+ {SIB3_REP*N*10 + 20 + 100}
Since N=4 attempts was deemed acceptable:
	TCSG-SI-Report(N=4) = x + 690 + 40 * SIB3_REP

· x =     0 ms: known cell

· x = 300 ms: unknown cell


2.3. Text Proposal
Based on the analysis given in the previous section, we propose the following text for TS 36.133, roughly similar to the equivalent text for intra-UMTS SI Acquistion [2]:

	8.1.2.4.7.x
E-UTRAN FDD – UTRAN FDD System Information Acquisition

8.1.2.4.7.x 1
Introduction

The requirements in this section apply to a UE which supports system information (SI) acquisition of a UTRAN FDD CSG cell in preparation for handover, as well as to UEs which support CGI acquisition of a UTRAN FDD cell.  The UE may acquite UTRAN FDD sytem information via autonomous gaps in uplink and downlink transmission. 

8.1.2.4.7.x.2
SI Acquisition Delay

The SI acquisition 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. The measurement reporting delay also excludes any RRC procedure delay which is defined in TS 36.331 [2] when SI reading is initiated.

SI decoding is explicitly requested by RRC signalling. The SI reporting delay shall not be more than TSI-Report where TSI-Report in ms is given by

TSI-Report = Tidentify_CELL_for_SI_Acquisition + 690 + 40*SIB3_REP

SIB3_REP is the repetition period at which the UTRA FDD cell schedules SIB3 blocks in units of frames

Tidentify_CELL_for_SI_Acquisition = Tbasic_identify_UTRA_FDD  for unknown cells or 0 ms for known cells

This requirement is applicable for 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 [TBD] such that the system frame number of the UTRA FDD cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts. 

8.1.2.4.7.x.3
SI reporting delay

The SI reporting delay occurs due to the delay uncertainty when inserting the SI measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the SI reporting may be delayed until the next DRX cycle.


2.4. T321 Supervisor Timer
While UTRAN RRC allows UTRAN the flexibility of a network-controlled SI reporting delay, E-UTRAN RRC only provides a hard-coded supervisor timer (T321) for CSG SI acquisition for Handover.

To limit handover failures, we propose limiting T321 for this purpose to the case SIB3_REP = 32 TTIs, hence a max of: 
T321
= TSI-Report-max + 2 * TTIDCCH + DRXmax 
= (300 ms + 690 + 40 * 32) + 2 * TTIDCCH + DRXmax
= 2270 + 2 * TTIDCCH + DRXmax 
3. Conclusion
Based on the discussion in the previous sections, we propose:

Proposal 1: Inter-RAT CSG SI Acquistion MPS to added to 36.133

Proposal 2: RAN4 to reply to RAN2 LS R2-110671 with a value of T321 = 2270 + 2 * TTIDCCH + DRXmax
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