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1	Introduction
It has been agreed to support two alternative procedures for request of on-demand system information, the Msg1 and Msg3 approaches. The Msg3 approach is based on that the UE includes information about its SI request in Msg3, which allows for information about e.g. what specific SI messages that the UE requests as well as other information that can be used for avoiding a waste of resources.
The following agreements on the Msg3 SI request procedure were reached at the RAN2#101bis meeting:
Agreements
1	A new type of RRC message RRCSystemInfoRequest is defined to support SI request.
2	The message RRCSystemInfoRequest is sent via CCCH with the signalling radio bearer of SRB0.
3	ASN.1 from the contribution can be taken as a baseline
4	RRC response message is not needed for MSG4 of MSG3 based SI request.

In this contribution we elaborate on:
-	link adaptations of transmissions of requested SI
-	the contents of the RRCSystemInfoRequest message
A Text Proposal for specification of the RRCSystemInfoRequest message in 38.331 is also included in the document. This includes addition of the RRCSystemInfoRequest message as a UL-CCCH-Message.
[bookmark: _Ref178064866]2	Discussion
2.1	Msg3 content for SI request
2.1.2	Link adaptation of transmissions of requested SI
When a UE has requested an on-demand SI message, the network will start broadcasting the SI message in its SI window, during a time period corresponding to e.g. a modification period. The broadcast of the SI message(s) will be resource consuming if it needs to be ensured that all UEs need to be reached by the transmission, e.g. if the transmission always needs to be performed assuming that the receiving UE is on the cell border. It would therefore be very beneficial if the broadcast transmissions of a requested SI message instead could be adapted for the UE(s) that will actually acquire it.
This should often be possible considering that in many cases only one, or a few, UE(s) will be trying to acquire the SI message(s) at the same time. The network may then e.g. limit the broadcasted transmissions to only some (or in some cases just one) of the existing beams, based on the direction of the received SI request(s). The network does not however know the DL radio situation for the UE(s) and does therefore not know what power level and coding scheme that would be appropriate for the UE(s) that will be acquiring the broadcasted transmissions. This leads to that the NW will either need to perform the transmission assuming the worst case or risk that the UE(s) will not be able to successfully receive the transmissions. Performing the transmissions for the worst case, i.e. for a UE at the cell border, would typically lead to that an unnecessarily high power level and low coding scheme would be used, which thus leads to an unnecessary increase in power consumption, interference level and resource utilization for the SI message transmission.
With information about the perceived DL channel status for a UE requesting an SI message it would be possible for the network to perform the transmission of the requested SI in an appropriate way, i.e. using an appropriate power level and coding scheme for the transmission to achieve a suitable link budget. For instance, the network may apply robust modulation and coding to increase the chances of successful reception for a UE with poor DL channel conditions or the network may transmit the requested SI-Message(s) with reduced power and/or using less redundancy when the requesting UE has good DL channel conditions. This would then decrease the power consumption, interference level and the resource utilization for the SI message transmission in many cases. It is thus proposed that the UE includes information about its perceived DL channel status in the Msg3.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc513653968]A UE should include its DL channel status information in the RRCSystemInfoRequest message, to enable the network to adapt the transmission of the requested SI accordingly.

2.1.2	Specification of Msg3 SI Request message
It was agreed at the RAN2#101bis meeting to define an RRCSystemInfoRequest message for the Msg3 based approach for on-demand SI. The message is sent via CCCH with the signalling radio bearer of SRB0, and is thus an UL CCCH message. The RRCSystemInfoRequest message should thus be included as a separate UL-CCCH-Message in sub-clause 6.2.1 in TS 38.331.
[bookmark: _Toc513653969]Define the RRCSystemInfoRequest message as a UL-CCCH-Message in sub-clause 6.2.1 in TS 38.331.

A Text Proposal targeting sub-clauses 6.2.1 and 6.2.2 in TS 38.331, capturing the above proposals is included in section 3. The TP is based on the outcome of email discussion [101bis#16][NR] Connection Control TP (with track changes accepted) for the UL-CCCH-Message part, and on the ASN.1 in [1] for the specification of the RRCSystemInfoRequest message. The TP contains some editorial corrections and changes for the latter. It is proposed to include the TP in section 3 into TS 38.331.
[bookmark: _Toc513653970]Include the TP in section 3 with ASN.1 coding of the RRCSystemInfoRequest message and definition of the RRCSystemInfoRequest message as a UL-CCCH-Message into TS 38.331.

[bookmark: _Ref189046994]3	Text Proposal
START OF FIRST CHANGES

[bookmark: _Toc503260292]–	UL-CCCH-Message
The UL-CCCH-Message class is the set of RRC messages that may be sent from the UE to the Network on the uplink CCCH logical channel.
-- ASN1START
-- TAG-UL-CCCH-MESSAGE-START


UL-CCCH-Message ::= SEQUENCE {
	message					UL-CCCH-MessageType
}

UL-CCCH-MessageType ::= CHOICE {
	c1						CHOICE {
		rrcSetupRequest						RRCSetupRequest,
		rrcResumeRequest				RRCResumeRequest,
		rrcReestablishmentRequest		RRCReestablishmentRequest,
		rrcSystemInfoRequest			RRCSystemInfoRequestspare13NULL,
		spare12 NULL,
		spare11 NULL, spare10 NULL, spare9 NULL,
		spare8 NULL, spare7 NULL, spare6 NULL,
		spare5 NULL, spare4 NULL, spare3 NULL,
		spare2 NULL, spare1 NULL
	},
	messageClassExtension	SEQUENCE {}
}

-- TAG-UL-CCCH-MESSAGE-STOP
-- ASN1STOP

END OF FIRST CHANGES


START OF SECOND CHANGES

[bookmark: _Toc241985306]–	SIRequestRRCSystemInfoRequest
The SIRequest RRCSystemInfoRequest message is used to request the other SI message(s) required by the UE, which are indicated in SIB1 as only provided on-demand but with no PRACH preamble and/or PRACH resource configured for the on-demand SI request.
Signalling radio bearer: SRB0
RLC-SAP: TM
Logical channel: CCCH
Direction: UE to NRNetwork
RRCSystemInfoRequest message
-- ASN1START
-- TAG-RRCSYSTEMINFOREQUEST-START

RRCSystemInfoRequest-r15 ::= SEQUENCE {
	criticalExtensions					CHOICE {
		RRCSystemInfoRequest-r15			RRCSystemInfoRequest-r15-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCSystemInfoRequest-r15-IEs ::= SEQUENCE {
	request-SIType-List				BIT STRING (SIZE (maxSI-Message)),
	-- perceived DL status.
	dlChannelStatus					DlChannelStatus,
	lateNonCriticalExtension				OCTET STRING					OPTIONAL,
	nonCriticalExtension					SEQUENCE{}						OPTIONAL
}

-- TAG-RRCSYSTEMINFOREQUEST-STOP
-- ASN1STOP

END OF SECOND CHANGES

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	A UE should include its DL channel status information in the RRCSystemInfoRequest message, to enable the network to adapt the transmission of the requested SI accordingly.
Proposal 2	Define the RRCSystemInfoRequest message as a UL-CCCH-Message in sub-clause 6.2.1 in TS 38.331.
Proposal 3	Include the TP in section 3 with ASN.1 coding of the RRCSystemInfoRequest message and definition of the RRCSystemInfoRequest message as a UL-CCCH-Message into TS 38.331.
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