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1 Introduction

In ASN.1 adHoc meeting, it’s discussed whether remote UE is allowed to acqurie positioning SIB via relay UE to support positiong functionality. [H629] suggests to import posSIB-ReqInfo to PC5-RRC-Definitions and add request for posSIB in RemoteUEInformationSidelink. In this contribtuion, we discuss how to support posSIB(s) forwarding for remote UE in addition to the change proposed by [H629].
2 Discussion
Different than other SIBs, UE is required to consider additional information, i.e. posSI-SchedulingInfoList and offsetToSI-Used, to determine the SI-window of posSIB(s), as indicated by following spec in [1].
	5.2.2.3.2
Acquisition of an SI message

…
When acquiring an SI message, the UE shall:
1>
determine the start of the SI-window for the concerned SI message as follows:

2>
if the concerned SI message is configured in the schedulingInfoList:

3>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1;

3>
determine the integer value x = (n – 1) × w, where w is the si-WindowLength;

3>
the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the si-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];

2>
else if the concerned SI message is configured in the schedulingInfoList2; 

3>
determine the integer value x = (si-WindowPosition -1) × w, where w is the si-WindowLength;

3>
the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the si-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];

2>
else if the concerned SI message is configured in the posSchedulingInfoList and offsetToSI-Used is not configured:
3>
create a concatenated list of SI messages by appending the posSchedulingInfoList in posSI-SchedulingInfo in SIB1 to schedulingInfoList in si-SchedulingInfo in SIB1;

3>
for the concerned SI message, determine the number n which corresponds to the order of entry in the concatenated list;

3>
determine the integer value x = (n – 1) × w, where w is the si-WindowLength;

3>
the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N), where T is the posSI-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];

2>
else if the concerned SI message is configured by the posSchedulingInfoList and offsetToSI-Used is configured:

3>
determine the number m which corresponds to the number of SI messages with an associated si-Periodicity of 8 radio frames (80 ms), configured by schedulingInfoList in SIB1;

3>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by posSchedulingInfoList in SIB1;

3>
determine the integer value x = m × w + (n – 1) × w, where w is the si-WindowLength;
3>
the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T = FLOOR(x/N) +8, where T is the posSI-Periodicity of the concerned SI message and N is the number of slots in a radio frame as specified in TS 38.213 [13];


If posSIB(s) is not broadcast, IDLE/INACTIVE UE should send on demand SI request. Also, separate IE is used to provide SI request configration for posSIB, i.e. posSI-RequestConfig. 

If relay UE deosn’t support positioning functionality, IDEL/INACTIVE relay UE may not be able to acquire the posSIB(s) regardless whether the posSIB(s) are broadcast or not, since the UE behavor is different to acquire posSIB(s) and other SIB(s). Therefore, the relay UE may not be able to forward the posSIB(s) to remote UE.
Observation 1: Relay UE may not support positioning functionality and not be able to acquire and forward posSIB(s).

However, remote UE is not aware of whehter relay UE supports positioning or not. Even if remote UE is allowed to request posSIB(s) in RemoteUEInformationSidelink, positionging incapalbe relay UE can’t forward requested posSIB(s). Note there may be requirement for remtoe UE to keep up to date posSIB(s). In this case, remote UE can only wait until the posSIB(s) are out dated. This would result in unnecessary request signaling and eventually positionging failure. Alternative solution is relay UE indicates remtoe UE whether it can forward posSIB(s), so remote UE can decide whether to trigger relay reselection or enter CONNECTED to request posSIB(s) by DedicatedSIBRequest.
Proposal 1: Relay UE indicates remote UE whether it can forward posSIB(s). 
Proposal 2: If relay UE can’t forward posSIB(s), remote UE doesn’t request posSIB(s) via remoteUEInformation. Remote UE can determine to trigger relay reselection or enter CONNECTED to request posSIB(s) by DedicatedSIBRequest by implementation.
Even if the relay UE supports positioning and posSIB(s) forwarding, the posSIB(s) may require target UE, i.e. remote UE, to know the time of the posSIB(s) reception, as indicated by following spec in [2]. The IE GNSS-ReferenceTime is carried by posSIB. Apparently, the remote UE is not aware of the time of reception of posSIB(s) by relay UE. To enable the positioning functionality, relay UE shall provide the time of reception of the posSIB(s) to remote UE.
	6.5.2.2
GNSS Assistance Data Elements

–
GNSS-ReferenceTime
The IE GNSS-ReferenceTime is used by the location server to provide the GNSS specific system time with uncertainty and the relationship between GNSS system time and network air-interface timing of the eNodeB/NodeB/BTS transmission in the reference cell.
If the IE networkTime is present, the IEs gnss-SystemTime and networkTime provide a valid relationship between GNSS system time and air-interface network time, as seen at the approximate location of the target device, i.e. the propagation delay from the gNB/ng-eNB/eNodeB/NodeB/BTS to the target device shall be compensated for by the location server. Depending on implementation, the relation between GNSS system time and air-interface network time may have varying accuracy. The uncertainty of this timing relation is provided in the IE referenceTimeUnc. If the propagation delay from the eNodeB/NodeB/BTS to the target device is not accurately known, the location server shall use the best available approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of the IE referenceTimeUnc.

If the IE networkTime is not present, the IE gnssSystemTime is an estimate of current GNSS system time at time of reception of the IE GNSS-ReferenceTime by the target device. The location server should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the transmission delay between the location server and the target device. Note that the target device should further compensate gnss-SystemTime for the time between the reception of GNSS-ReferenceTime and the time when the gnss-SystemTime is used.


Proposal 3: Relay UE shall provide the time of reception of the posSIB(s) to remote UE.
Note remote UE is not synchronized with gNB directly, the time of reception of the posSIB(s) could be based on DFN.
Proposal 4: The time of reception of the posSIB(s) is referenced by Direct Frame Number and slots.

Note remote UE may request multiple posSIB(s). The posSIBs may be transmitted in different SI-fragement, so reference time of each posSIB may be different. Relay UE may also transfer multiple posSIBs in one UuMessageTransferSidelink. Therefore, relay UE should be allowed to indicate multiple reference time associated with different posSIBs.

Proposal 5: Multiple reference time can be indicated associated with different posSIBs.

Proposal 6: Agree the TP in section 5.
3 Conclusion
Based on the discussion in section 2, we have following proposals:

Observation 1: Relay UE may not support positioning functionality and not be able to acquire and forward posSIB(s).

Proposal 1: Relay UE indicates remote UE whether it can forward posSIB(s). 
Proposal 2: If relay UE can’t forward posSIB(s), remote UE doesn’t request posSIB(s) via remoteUEInformation. Remote UE can determine to trigger relay reselection or enter CONNECTED to request posSIB(s) by DedicatedSIBRequest by implementation.
Proposal 3: Relay UE shall provide the time of reception of the posSIB(s) to remote UE.

Proposal 4: The time of reception of the posSIB(s) is referenced by Direct Frame Number and slots.

Proposal 5: Multiple reference times can be indicated associated with different posSIBs.

Proposal 6: Agree the TP in section 5.
4 Reference

[1] 38.331
[2] 37.355

5 TP

5.8.9.9
Uu message transfer in sidelink

5.8.9.9.1
General
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Figure 5.8.9.9.1-1: Uu message transfer in sidelink

The purpose of this procedure is to transfer Paging message and System Information from the L2 U2N Relay UE to the L2 U2N Remote UE in RRC_IDLE/RRC_INACTIVE.

5.8.9.9.2
Actions related to transmission of UuMessageTransferSidelink message

The L2 U2N Relay UE initiates the Uu message transfer procedure when one of the following conditions is met:

1>
upon receiving Paging message related to the connected L2 U2N Remote UE from network;

1>
upon acquisition of the SIBs requested by the connected L2 U2N Remote UE (as indicated in sl-Requested-SI-List in the RemoteUEInformationSidelink);

1>
upon receiving the updated SIB1 and the SIBs have been requested by the connected L2 U2N Remote UE from network;

The L2 U2N Relay UE shall set the contents of UuMessageTransferSidelink message as follows:

1>
include sl-PagingDelivery if the Paging message received from network containing the associated ue-Identity of the L2 U2N Remote UE;

1>
include sl-SystemInformationDelivery if any of the conditions for initiating Uu message transfer procedure related to System Information are met;
1> Include sl-posSIB-ReferenceTimeList if posSIB(s) is included in sl-SystemInformationDelivery;
1>
submit the UuMessageTransferSidelink message to lower layers for transmission.

NOTE:
The L2 U2N Relay UE always forwards SIB1 to the L2 U2N Remote UE.

5.8.9.9.3

Reception of the UuMessageTransferSidelink
Upon receiving the UuMessageTransferSidelink message, the L2 U2N Remote UE shall:

1>
if sl-PagingDelivery is included:

2>
perform the procedure as defined in clause 5.3.2.3;

1>
if sl-SystemInformationDeliverySidelink is included:

2>
perform the actions specified in clause 5.2.2.4; 

5.8.9.10
Notification Message

5.8.9.10.1
General
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Figure 5.8.9.8.1-1: Notification message in sidelink

This procedure is used by a U2N Relay UE to send notification to the connected U2N Remote UE. 

5.8.9.10.2
Initiation

The U2N Relay UE can initiate the procedure when one of the following conditions is met:

1>
upon Uu RLF as specified in 5.3.10;

1>
upon reception of an RRCReconfiguration including the reconfigurationWithSync;

1>
upon cell reselection;

1>
upon L2 U2N Relay UE’s RRC connection failure including RRC connection reject as specified in 5.3.3.5 and 5.3.13.10, and T300 expiry as specified in 5.3.3.7, and RRC resume failure as specified in 5.3.13.5;
1> upon posSIB(s) is requested by L2 U2N Remote UE and L2 U2N Relay UE is not capable to acquire requested posSIB(s);
5.8.9.10.3
Actions related to transmission of NotificationMessageSidelink message

The U2N Relay UE shall set the indication type as follows:
1>
if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RLF:

2>
set the indicationType as relayUE-UuRLF;

1>
else if the UE initiates transmission of the NotificationMessageSidelink message due to reconfiguration with sync:

2>
set the indicationType as relayUE-HO;

1>
else if the UE initiates transmission of the NotificationMessageSidelink message due to cell reselection:

2>
set the indicationType as relayUE-CellReselection;

1>
if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RRC connection establishment failure:

2>
set the indicationType as relayUE-UuRRCFailure;
1>
if the UE initiates transmission of the NotificationMessageSidelink message due to being not able to acquire posSIB(s):

2>
set the relayUE-pos-incapable to true;

5.8.9.10.4
Actions related to reception of NotificationMessageSidelink message

Upon receiving the NotificationMessageSidelink, the U2N Remote UE shall:
1>
if the indicationType is included:

2>
if the UE is L2 U2N Remote UE in RRC_CONNECTED:

3>
initiate the RRC connection re-establishment procedure as specified in 5.3.7;
2>
else if the UE is L3 U2N Remote UE, or L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE:

3>
if the PC5-RRC connection with the U2N Relay UE is determined to be released:

4>
perform the PC5-RRC connection release as specified in 5.8.9.5.

3>
else maintain the PC5-RRC connection;
1>
if the relayUE-pos-incapable is included:

2>
if the UE is L3 U2N Remote UE, or L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE:

3>
if the PC5-RRC connection with the U2N Relay UE is determined to be released:

4>
perform the PC5-RRC connection release as specified in 5.8.9.5.

3>
else maintain the PC5-RRC connection;

NOTE:
For L3 U2N Remote UE, or L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE, it is up to Remote UE implementation whether to release or keep the unicast PC5 link. For L3 U2N Remote UE, or L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE, it is up to Remote UE implementation whether to enter RRC_CONNECTED to request posSIB(s).
6.3.5
Sidelink information elements

–
SL-posSIB-ReferenceTimeList
The IE SL-posSIB-ReferenceTimeList indicates the sidelink reference time direct when the forwarded posSIB is transmitted on Uu.

SL-posSIB-ReferenceTimeList information element

-- ASN1START

-- TAG-SL-posSIB-ReferenceTimeList-START

SL-posSIB-ReferenceTimeList-r17 ::= SEQUENCE (SIZE (1..maxSIB)) OF SL-posSIB-ReferenceTime-r17
SL-posSIB-ReferenceTime-r17 
::=    SEQUENCE {

    directFrameNumber-r16                        BIT STRING (SIZE (10)),

    slotIndex-r16                                BIT STRING (SIZE (7)),


sl-posSIB-Mapping-r17                   


SEQUENCE (SIZE (1..maxSIB)) OF sl-posSIB-Type-r17
}

sl-posSibType-r17                  ::=  ENUMERATED {posSibType1-1, posSibType1-2, posSibType1-3,












posSibType1-4, posSibType1-5, posSibType1-6,

                                              posSibType1-7, posSibType1-8, posSibType2-1,












posSibType2-2, posSibType2-3, posSibType2-4,

                                              posSibType2-5, posSibType2-6, posSibType2-7,












posSibType2-8, posSibType2-9, posSibType2-10,

                                              posSibType2-11, posSibType2-12, posSibType2-13,












posSibType2-14, posSibType2-15,

                                              posSibType2-16, posSibType2-17, posSibType2-18, 












posSibType2-19, posSibType2-20,

                                              posSibType2-21, posSibType2-22, posSibType2-23, 












posSibType3-1, posSibType4-1,

                                          posSibType5-1,posSibType6-1, posSibType6-2,












posSibType6-3,posSibType1-9, posSibType1-10, 











posSibType2-24, posSibType2-25, posSibType6-4, 











posSibType6-5, posSibType6-6,...},
-- TAG-SL-posSIB-ReferenceTimeList-STOP

-- ASN1STOP

	SL-posSIB-ReferenceTimeList field descriptions

	directFrameNumber

Indicates the direct frame number when posSIB(s) is transmitted on Uu.

	slotIndex

Indicates the slot index when posSIB(s) is transmitted on Uu.

	sl-posSIB-Mapping-r17
Indicates the posSIB(s) for which the reference time is applicable.


6.6.2
Message definitions

–
NotificationMessageSidelink
The NotificationMessageSidelink message is used to send notification message from U2N Relay UE to the connected U2N Remote UE.

Signalling radio bearer: SL-SRB3
RLC-SAP: AM

Logical channel: SCCH

Direction: U2N Relay UE to U2N Remote UE

NotificationMessageSidelink message

-- ASN1START

-- TAG-NOTIFICATIONMESSAGESIDELINK-START

NotificationMessageSidelink-r17 ::=       SEQUENCE {

    criticalExtensions                        CHOICE {

        notificationMessageSidelink-r17           NotificationMessageSidelink-r17-IEs,

        criticalExtensionsFuture                  SEQUENCE {}

    }

}

NotificationMessageSidelink-r17-IEs ::=   SEQUENCE {

    indicationType-r17                        ENUMERATED {

                                                  relayUE-UuRLF-r17, relayUE-HO-r17, relayUE-CellReselection-r17,

                                                  relayUE-UuRRCFailure-r17

                                              }                                     OPTIONAL,

    relay-pos-incapable






ENUMERATED {TRUE}





OPTIONAL,

lateNonCriticalExtension                  OCTET STRING                          OPTIONAL,

    nonCriticalExtension                      SEQUENCE {}                           OPTIONAL

}

-- TAG-NOTIFICATIONMESSAGESIDELINK -STOP

-- ASN1STOP

–
UuMessageTransferSidelink
The UuMessageTransferSidelink message is used for the sidelink transfer of Paging message and System Information messages.

Signalling radio bearer: SL-SRB3
RLC-SAP: AM

Logical channel: SCCH

Direction: L2 U2N Relay UE to L2 U2N Remote UE

UuMessageTransferSidelink message

-- ASN1START

-- TAG-UUMESSAGETRANSFERSIDELINK-START

UuMessageTransferSidelink-r17 ::=           SEQUENCE {

    criticalExtensions                          CHOICE {

        uuMessageTransferSidelink-r17               UuMessageTransferSidelink-r17-IEs,

        criticalExtensionsFuture                    SEQUENCE {}

    }

}

UuMessageTransferSidelink-r17-IEs ::=       SEQUENCE {

    sl-PagingDelivery-r17                       OCTET STRING (CONTAINING PagingRecord)                   OPTIONAL,   -- Need N

    sl-SIB1-Delivery-r17                        OCTET STRING (CONTAINING SIB1)                           OPTIONAL,   -- Need N

    sl-SystemInformationDelivery-r17            OCTET STRING (CONTAINING SystemInformation)              OPTIONAL,   -- Need N

sl-posSIB-ReferenceTimeList-r17            
SL-posSIB-ReferenceTimeList-r17              OPTIONAL,   -- Need R
    lateNonCriticalExtension                    OCTET STRING                                             OPTIONAL,

    nonCriticalExtension                        SEQUENCE {}                                              OPTIONAL

}

-- TAG-UUMESSAGETRANSFERSIDELINK-STOP

-- ASN1STOP

	UuMessageTransferSidelink-IEs field descriptions

	sl-PagingDelivery

This field is used to transfer PagingRecord relevant to the L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE.

	sl-SIB1-Delivery

This field is used to transfer SIB1 to the L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE.

	sl-SystemInformationDelivery

This field is used to transfer SIBs to the L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE.

	Sl-posSIB-ReferenceTime

This field is used to indicate the direct frame number and slot when the forwarded posSIB is transmitted on Uu.
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