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1 Introduction
For Rel-15 Msg-1 based SI request, si-RequestPeriod can be configured to indicate there is at least one RA association period that can be used for Msg-1 based SI request within si-RequestPeriod association periods.
	1>	if the Random Access procedure was initiated for SI request (as specified in TS 38.331 [5]); and
1>	if ra-AssociationPeriodIndex and si-RequestPeriod are configured:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB in the association period given by ra-AssociationPeriodIndex in the si-RequestPeriod permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] corresponding to the selected SSB).


However, in practice, we figure out a 1024 SFN boundary-crossing issue regarding si-RequestPeriod. In the RAN2#119-e meeting, an initial technical discussion was initiated to understand and find out the potential solution to this issue. Finally, this discussion was postponed. 
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[010] Noted, postpone the discussion on the 1024 SFN boundary-crossing issue regarding SI-request period


In this contribution, we would like to go into that issue in detail and provide our solution with a corresponding TP in Annex. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
According to the RRC spec [1], si-RequestPeriod is used to configure the SI-request period, including one or more than one RA association period, within which the UE can transmit a preamble to the network.  
SI-RequestConfig information element
-- ASN1START
-- TAG–SI-REQUESTCONFIG-START

SI-RequestConfig ::=                SEQUENCE {
    rach-OccasionsSI                    SEQUENCE {
        rach-ConfigSI                       RACH-ConfigGeneric,
        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
    }                                                                                                       OPTIONAL,   -- Need R
    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R
    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources
}

SI-RequestResources ::=             SEQUENCE {
    ra-PreambleStartIndex               INTEGER (0..63),
    ra-AssociationPeriodIndex           INTEGER (0..15)                                                     OPTIONAL,   -- Need R
    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                     OPTIONAL    -- Need R
}

-- ASN1STOP
-- TAG–SI-REQUESTCONFIG-STOP
	SI-RequestConfig field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Occasions for SI. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink BWP.

	si-RequestPeriod
Periodicity of the SI-Request configuration in number of association periods.

	si-RequestResources
If there is only one entry in the list, the configuration is used for all SI messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 1st entry in the list corresponds to the first SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting, 2nd entry in the list corresponds to the second SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change notification.




Figure 1: 1024 SFN boundary-crossing issue regarding SI-request period
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Let’s take a detailed example (as shown in Figure 1 above) to explain the 1024 SFN boundary-crossing issue. Specifically, assuming si-RequestPeriod = n4, ssb-PeriodicityServingCell = 80ms, SSB per RACH occasion (RO) = 1, 16 SSB are transmitted, and PRACH configuration period = 10ms with 10 valid ROs in each period. Further, we suppose 5 ROs within the PRACH configuration period overlapping with transmitted SSB become invalid based on the RO validation rule. With those, then the first RA association period (i.e. starting from SFN#0 to SFN#3) can be calculated as 40ms based on Table 8.1-1quoted from TS 38. 213 [2] (i.e. the minimum number of PRACH configuration periods required for including 16 valid ROs is 4 due to SSB overlapping). Similarly, the second/third/fourth RA association period can be calculated as 20ms, 20ms, and 40ms, respectively. Note that the length of RACH associated period can be varied due to the overlapping between RO and SSB. And that is the reason why the concept of RA association pattern period is introduced so that at least one valid RO that can be used is exist within every period of 160ms.  
	Table 8.1-1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period
	PRACH configuration period (msec)
	Association period (number of PRACH configuration periods)

	10
	{1, 2, 4, 8, 16}

	20
	{1, 2, 4, 8}

	40
	{1, 2, 4}

	80
	{1, 2}

	160
	{1}





Finally, we can determine the RA association pattern period as 80ms. And we can also figure out that the SI-request period herein equals 120ms, which cannot be divided by 1024SFN (i.e. 10240ms). If ra-AssociationPeriodIndex is configured to 3 for this case, it means the UE cannot initiate the RA procedure for Msg-1 based SI request as there is no next available ROs, when 1024 SFN boundary-crossing issue occurs for SI-request period (i.e. in the last SI-request period).  As a result, the length of SI-request period is not equal to the value of si-RequestPeriod configure by the network, which sounds a bit strange. What’s worse, the UE needs to wait for the next SI-request period, leading to unnecessary access delay.  
In addition, if RA association pattern period (i.e., 80ms) can not be divided by SI-request period (i.e., 120ms), RA association periods corresponding to ra-AssociationPeriodIndex in a SI-request period will be different from that of another SI-request period. Specifically, as shown in Figure 2, RA association period  corresponding to ra-AssociationPeriodIndex is located in frames 8 to 11 (in the length of 4 PRACH configuration periods) of the first SI-request period, and is located in frames 20 to 21 (in the length of 2 PRACH configuration periods) in the second SI-request period. Then, both UE and network will need to determine the RA association period corresponding to ra-AssociationPeriodIndex in each SI-request period, which will bring a large calculation amount and complexity to both UE and network.


Figure 2: RA association period variant issue regarding SI-request period
To get rid of the above issues, we think the simplest way to require the network to ensure the SI-request period is restricted to be a  multiple of 10ms, where  is a non-negative integer up to the maximum value 4 (i.e. the maximum length of SI-request period is not expected to be larger than the maximum value of RA associate pattern period (i.e. 160ms at most) for sake of reduction of access delay). If the NW implementation follows this requirement, then it can be guaranteed that the 1024 SFN boundary will never cross any SI-request period. Therefore, we propose
Proposal 1: Network ensures the configured period is restricted to be a  multiple of 10ms, where  is a non-negative integer up to the maximum value 4.
Last but not least, we have prepared the corresponding text proposal for 38.331. 
Proposal 2: If Proposal 2 is agreeable, RAN2 adopts the text proposal in Annex. 
3 Conclusion
In this contribution, we have discussed the 1024 SFN boundary-crossing issue regarding SI-request period and provided our solution with the corresponding TP in Annex. All the proposals are summarized as follows,
Proposal 1: Network ensures the configured period is restricted to be a  multiple of 10ms, where  is a non-negative integer up to the maximum value 4.
Proposal 2: If Proposal 2 is agreeable, RAN2 adopts the text proposal in Annex. 
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Annex
Text proposal for TS 38.331:
START OF the CHANGE
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The IE SI-RequestConfig contains configuration for Msg1 based SI request.
SI-RequestConfig information element
-- ASN1START
-- TAG–SI-REQUESTCONFIG-START

SI-RequestConfig ::=                SEQUENCE {
    rach-OccasionsSI                    SEQUENCE {
        rach-ConfigSI                       RACH-ConfigGeneric,
        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
    }                                                                                                       OPTIONAL,   -- Need R
    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R
    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources
}

SI-RequestResources ::=             SEQUENCE {
    ra-PreambleStartIndex               INTEGER (0..63),
    ra-AssociationPeriodIndex           INTEGER (0..15)                                                     OPTIONAL,   -- Need R
    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                     OPTIONAL    -- Need R
}

-- ASN1STOP
-- TAG–SI-REQUESTCONFIG-STOP

	SI-RequestConfig field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Occasions for SI. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink BWP.

	si-RequestPeriod
Periodicity of the SI-RequestConfig configuration in number of association periods. Network ensures the configured period is restricted to be a  multiple of 10ms, where  is a non-negative integer up to the maximum value 4. 

	si-RequestResources
If there is only one entry in the list, the configuration is used for all SI messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 1st entry in the list corresponds to the first SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting, 2nd entry in the list corresponds to the second SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change notification.



	SI-RequestResources field descriptions

	ra-AssociationPeriodIndex
Index of the association period in the si-RequestPeriod in which the UE can send the SI request for SI message(s) corresponding to this SI-RequestResources, using the preambles indicated by ra-PreambleStartIndex and rach occasions indicated by ra-ssb-OccasionMaskIndex.

	ra-PreambleStartIndex
If N SSBs are associated with a RACH occasion, where N > = 1, for the i-th SSB (i=0, …, N-1) the preamble with preamble index = ra-PreambleStartIndex + i is used for SI request; For N < 1, the preamble with preamble index = ra-PreambleStartIndex is used for SI request.


END OF the CHANGE
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