Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2#101bis	Tdoc R2-1804981
[bookmark: _Hlk508630705]Sanya, China, 16th – 20th April 2018	

Agenda Item:	10.4.1.6.8
Source:	Ericsson
Title:	Details of RRC SI request
Document for:	Discussion, Decision
Introduction
At the RAN2#97bis meeting it was agreed that two alternatives (the Msg1 and the Msg3 based approaches) are supported for a UE in RRC_IDLE or RRC_INACTIVE to request SI messages that are provided on-demand. The network then indicates in the minimum SI which of the two alternatives that the UE shall use.
The following agreements were reached at the RAN2#98 meeting:
1:	For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).
2:	For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.

Agreements for On demand request for broadcast delivery
1	On demand SI request will maximise commonality with the RACH procedure
2	Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 
FFS	Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3

1	Only progress on the two agreed approaches for delivering on-demand system information (via dedicated signalling to RRC_CONNECTED UEs; via SI-Message broadcast to RRC_IDLE and RRC_INACTIVE UEs) and refrain from introducing additional solution variants.

At the RAN2 Adhoc meeting in Qingdao, the following agreements were reached for on-demand SI:
Msg1 based SI request method:
1:	RAPID is included in Msg2.
2: 	Fields Timing Alignment Information, UL grant and Temporary C-RNTI are not included in Msg2.
3:	RACH procedure for SI requests is considered successful when Msg2 containing a RAPID corresponding to the transmitted preamble is received.
4:	Msg2 reception uses RA-RNTI that corresponds to the Msg1 transmitted by the UE (details of RA-RNTI selection left to UP discussion)
5:	UE retransmits RACH preamble according to NR RACH power ramping 
6: 	Msg1 for SI request re-transmission is continued until reaching max preamble transmissions. Thereafter, a Random Access problem to upper layers is indicated. (depending on the NR RACH procedure design)
FFS: Upper layer actions when MAC reports Random Access problem. To be discussed in CP session.
7:	Back off is applicable for Msg1 based SI requests but no special Back off subheader/ procedure is required.
Msg3 based SI request method:
1: 	UE determines successful Msg3 based on reception of Msg4 
FFS Details of the Msg4 content used to confirm successful Msg3. To be discussed initially CP.
2:	Preamble(s) for SI request using Msg3 based Method are not reserved.
3:	RRC signalling is used for SI request in Msg3.
FFS: RRC signalling how to indicate the requested SI/SIB details left to ASN.1 work.
5:	Temporary C-RNTI received in Msg2 is used for Msg4 reception

The following further agreements on on-demand SI were then reached at the RAN2#101 meeting:
1	Previous agreement that SI request is an RC message is confirmed.
2	SI request and RRC connection request are 2 independent procedures.
3	UE ID is not included in MSG3
4	For contention resolution UE MAC performs same as other cases and check the contention resolution MAC CE against the transmitted request (common RACH procedure in MAC)

1	One indicator in SIB1 indicates whether an SI message is currently broadcast or not. The indication is valid until the end of the modification period. UE cannot infer whether this is a temporary broadcast of an on demand SI or a periodic broadcast SI.

1	On demand request for SI in connected will not be specified in R15 (can be specified in a later release when SIBs are defined that would benefit from this mechanism).
2	UE behaviour will not be specified for the case that a UE in connected mode fails to successfully received a modified SIB1 that is temporarily broadcast on the UEs active BWP.

In this contribution we elaborate on:
link adaptations of transmissions of requested SI;
the contents of Msg3
the use of Msg4 and its content;
a proposed ASN.1 coding for the Msg3 RRC SI request message.
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For Msg1 based SI request, it was agreed at RAN2#98 that the minimum granularity of requested SI is one SI-Message (a set of SIBs as in LTE). There are no agreements on the content of Msg3 when the Msg3 based method for SI request is used. It is however reasonable to assume that the same minimum granularity of the requested SI as for Msg1 based request is used, i.e. one SI-Message, since a SI-Message is the smallest transmission entity in the SI distribution framework.
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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. 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 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.
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ASN.1 coding of Msg3 SI Request message
As discussed in section 2.1.1, the granularity of the SI request should be an SI message. The requested SI message(s) should then be indexed based on the list of SI messages in the SI scheduling information in SIB1.
The request for SI messages in the Msg3 SI request message could then either be included as an SI message bitmap or as a list of the requested SI messages. If a bitmap is used it should cover all the SI messages that are scheduled by the network, as indicated in SIB1. Assuming the same maximum number of SI messages as in LTE is supported (maxSI-Message=32), the length of the bitmap would then need to be 32 bits long to be future proof.
As an alternative a list of the requested SI messages can be used. Still assuming that 32 SI messages are supported, each requested SI message would then require 5 bits for the SI message index and an additional bit to indicate whether there are further SI messages in the request list. For SI requests of up to 5 requested SI messages, an explicit list of requested SI messages would thus require less space than a bitmap. If more than 5 different SI messages are requested, the bitmap would however require less space. Considering that the number of requested SI messages will be very low, at least in the first release(s), and that the list provides more flexibility, we have a slight preference for this option and thus propose to use a list in the Msg3 SI Request message.
[bookmark: _Toc509762463][bookmark: _Toc509764429][bookmark: _Toc510023892][bookmark: _Toc510102773][bookmark: _Toc510105402][bookmark: _Toc510106386]The requested SI messages are indicated using a list of requested SI messages in the Msg3 SI Request message.

It has been agreed that the (Msg3) SI Request is an RRC message and it shall thus be added into sub-clause 6.2.2 in TS.38.331. A Text Proposal for the ASN.1 coding of the (Msg3) SI Request message is included in section 3. It is proposed to include this Text Proposal into TS 38.331.
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Acknowledgment of Msg3 SI request
It was agreed at the RAN2 NR AH#1706 meeting that the “UE determines successful Msg3 based on reception of Msg4”. It has then later on been agreed that a contention resolution MAC CE will be used for the Msg3 SI request, just as for a normal RACH procedure. The need for a Msg4 RRC message to acknowledge the Msg3 SI request can thus be discussed.
As discussed in [2], there may be different reasons why the network cannot broadcast a requested SI message for some time, and it should thus be possible for the network to reject the SI request. Since such restrictions are typically only temporary, a wait timer, indicating when the UE may perform the request again, should then be included in the message.
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A text proposal for the Msg4 RRC message is also included in section 3.
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–	SystemInformationRequest
The SystemInformationRequest message is used to request that the network transmits one or more SystemInformation messages, which are indicated as only provided on-demand in SIB1.
Signalling radio bearer: SRB0
RLC-SAP: TM
Logical channel: CCCH
Direction: UE to Network
SystemInformationRequest message
-- ASN1START
-- TAG-SYSTEMINFORMATIONREQUEST-START

SystemInformationRequest ::= 				SEQUENCE {
	criticalExtensions					CHOICE {
		systemInformationReq				SystemInformationReq-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

SystemInformationReq-IEs ::= 			SEQUENCE {
	-- Request for one or more SI messages, which are indicated as provided on-demand in SIB1. 
	siMessageRequestList						SIMessageRequestList,

	-- perceived DL status.
	dlChannelStatus							DlChannelStatus,

	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					SEQUENCE {}																OPTIONAL 
}

SIMessageRequestList ::=					SEQUENCE (SIZE (1.. maxSI-Message)) OF SIMessage-Identity

SIMessage-Identity ::=					INTEGER (0..31)

-- TAG-SYSTEMINFORMATIONREQUEST-STOP
-- ASN1STOP
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Signalling radio bearer: SRB0
RLC-SAP: TM
Logical channel: CCCH
Direction: Network to UE
RRCSIRequestResponse message
-- ASN1START
-- TAG-RRCSIREQUESTRESPONSE-START

RRCSIRequestResponse ::=				SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			siReqAcknowledge					NULL,
			siReqReject				SIReqReject-IEs,
							spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

SIReqReject-IEs ::=		SEQUENCE {
	waitTime							SIReqRejectWaitTime,
	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					SEQUENCE{}																OPTIONAL
}

SIReqRejectWaitTime ::=						INTEGER (1..ffsValue)

-- TAG-RRCSIREQUESTRESPONSE-STOP
-- ASN1STOP

	RRCSIRequestResponse field descriptions

	waitTime
Wait time value in seconds.



Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The minimum granularity of the requested SI should be the same for the Msg3 based SI request method as for the Msg1 based method, i.e. the smallest entity that can be requested should be one SI-Message.
Proposal 2	A UE should include its DL channel status information in the Msg3 SI request message, to enable the network to adapt the transmission of the requested SI accordingly.
Proposal 3	The requested SI messages are indicated using a list of requested SI messages in the Msg3 SI Request message.
Proposal 4	Include the TP with ASN.1 coding of the (Msg3) SI Request message in section 3 into TS 38.331.
Proposal 5	A Msg4 RRC message is defined for the response to the Msg3 SI request
Proposal 6	Msg4 may be used to indicate that the requested SI messages will not be broadcasted. A wait timer should then be included to indicate when the UE may send the request again.
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