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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution provides our views for other remaining issues for URLLC and IIoT.

Spatial relation of PRS for RTT based PDC
In positioning, the QCL for the PRS is configured by dl-PRS-QCL-Info. The corresponding spec is shown below.
	TS38.214-h10
[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc100147370]5.1.6.5	PRS reception procedure
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS associated with the same dl-PRS-ID, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from a serving or non-serving cell.



However for RTT-based PDC, based on the previous discussion, the QCL for PDC PRS is not captured in section 9.1 of TS 38.214 yet. In TS 38.331 h00, the DL-PRS-QCL-Info-r17 shown below is used to configure the QCL of PDC PRS. Since we have only one PDC PRS resource set (i.e. NR-DL-PRS-PDC-ResourceSet-r17), the PRS as QCL source and the target PRS should be in the same PRS resource set. Therefore, as to the QCL for the PRS for PDC, the DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from PCell, since the reference SFN in ReferenceTimeInfo below is from PCell. 

	TS 38.331 h00
DL-PRS-QCL-Info-r17 ::= CHOICE {
    ssb-r17                     SEQUENCE {
        pci-r17                         PhysCellId,
        ssb-Index-r17                   INTEGER (0..63),
        rs-Type-r17                     ENUMERATED {typeC, typeD, typeC-plus-typeD}
    },
    dl-PRS-r17                  SEQUENCE {
        qcl-DL-PRS-ResourceID-r17       NR-DL-PRS-ResourceID-r17,
        ...
    },
    ...
}


	ReferenceTimeInfo field descriptions

	referenceSFN
This field indicates the reference SFN corresponding to the reference time information. If referenceTimeInfo field is received in DLInformationTransfer message, this field indicates the SFN of PCell.







Based on the above discussion, we have the following TP and proposal.

Proposal 1: Adopt following TP#1 into TS 38.214 to configure the QCL for PRS.

--------------------------------------------------Start of TP#1------------------------------------------------------------
[bookmark: _Toc90388095][bookmark: _Toc100147494]9.1	PRS reception procedure for RTT-based propagation delay compensation
*** Unchanged text omitted ***
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within the DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-CombSizeN-AndReOffset defines the comb size of a DL PRS resource, where the allowable values are given in Clause 7.4.1.7.3 of [TS38.211], and the starting RE offset of the first symbol within a DL PRS resource in frequency. The UE may expect the same comb size to be configured for all DL PRS resources of the PRS resource set. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-	dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from PCell.
--------------------------------------------------End of TP#1-------------------------------------------------------------

Enhancements for unlicensed band URLLC/IIoT
3.1	RRC parameters
It is observed that there was an oversight from our RAN1 group when adding the maximum values and the value range of the ue-Offset parameter in ue-SemiStaticChannelAccessConfig in the table of RRC parameters sent to RAN2 in R1-2112976 as shown below:

	ue-Offset
	Added in ue-SemiStaticChannelAccessConfig. 
ue-Offset is the number of symbols from the beginning of the even indexed radio frame to the start of the first period within that radio frame that the UE can initiate a channel occupancy as described in Clause 4.3 of TS37.213, based on the smallest SCS among the configured SCSs in the serving cell. The offset duration indicated by ue-Offset is less than the period duration indicated by ue-Period.
The maximum ue-Offset value is 279, 559 and 1119 symbols for 15, 30 and 60 kHz subcarrier spacing, respectively.
	INTEGER(0..1119)
	Per cell
	38.331
	1120 is the maximum number of symbols in two radio frames with 60 kHz subcarrier spacing.
	Stable



This has lead to the RAN2 running CR on 38.331 [1] capturing these values as they are and shown below:
SemiStaticChannelAccessConfigUE information element
-- ASN1START
-- TAG-SEMISTATICCHANNELACCESSCONFIGUE-START

SemiStaticChannelAccessConfigUE-r17 ::=    SEQUENCE {
    periodUE-r17                                 ENUMERATED {ms1, ms2, ms2dot5, ms4, ms5, ms10, spare1, spare2},
    offsetUE-r17                                 INTEGER (0..1119)
}

-- TAG-SEMISTATICCHANNELACCESSCONFIGUE-STOP
-- ASN1STOP

	SemiStaticChannelAccessConfigUE field descriptions

	periodUE
Indicates the period of a channel occupancy that the UE can initiate as described in TS 37.213 [48], clause 4.3. Value ms1 corresponds to 1 ms, value ms2 corresponds to 2 ms, value ms2dot5 corresponds to 2.5 ms, and so on.

	offsetUE
Indicates the number of symbols from the beginning of the even indexed radio frame to the start of the first period within that radio frame that the UE can initiate a channel occupancy (see TS 37.213 [48], clause 4.3), based on the smallest SCS among the configured SCSs in the serving cell. The offset duration indicated by this field is less than the period duration indicated by periodUE. The maximum value is 279, 559 and 1119 for 15, 30 and 60 kHz subcarrier spacing, respectively.



However, these maximum values are in contradiction to the immediately preceding sentence “The offset duration indicated by this field is less than the period duration indicated by periodUE” which is based on the following RAN1 agreements also stating that the maximum UE FFP period is 10 ms:
 
	Agreement: (RAN1#104-e):
· In semi-static channel access mode: 
· An FFP period for UE-initiated COT is configured as the same, integer multiple of, or inter-factor of the FFP period configured for gNB-initiated COT 
· FFP period for UE-initiated COT can be configured independently from FFP period of gNB-initiated COT, if the UE indicates the corresponding capability
· FFP offset for UE-initiated COT is the starting point of first UE FFP relative to the radio frame X boundary. 
· The offset value range is 0 ≤ offset ＜FFP period of UE-initiated COT 
· FFS on X (e.g. X=0, or X= even index number)

Agreement(RAN1#104-e):
· In semi-static channel access mode, UE FFP periodicity is chosen from the following set of values in ms: {1, 2, 2.5, 4, 5,10}.
· FFS on other values 
Agreement (RAN1#104bis-e):
· For semi-static channel access mode, in addition to the agreed set of period values for configuration of a UE-FFP for a serving cell:
· Do not support any additional period value





As such, these current maximum values for the offset cannot be used, and the proper maximum values should be 139/279/559 for 15/30/60kHz rather than 279/559/1119. We note that if the current maximum values and value range are kept, the preceding sentence in the field description would need to be deleted and the underlying RAN1 agreement would need to be reverted.

Therefore, we propose to send an LS to RAN2 to clarify RAN1’s intention and provide the proper maximum values and value range for the offset parameter.

Proposal 2: RAN1 to send an LS to RAN2 to clarify that the proper maximum values for the parameter offsetUE in SemiStaticChannelAccessConfigUE are 139/279/559 for 15/30/60kHz SCS rather than 279/559/1119, and the proper value range is thus 559 rather than 1119.


3.2	Editorial Corrections
Following TP#2 for TS 37.213 v17.1.0 captures some editorial corrections suggested for clarity, alignment with similar clauses, and accuracy of the specifications. Highlights are provided where applicable to help explain the need for such an editorial correction. 

Proposal 3: Adopt following TP#2 into TS 37.213.

[bookmark: _Toc98582257]------------------------------------------Start of TP#2 for TS 37.213 v17.1.0------------------------------------------

4.3.1.1		Channel occupancy initiated only by gNB

A channel occupancy initiated by a gNB and shared with UE(s) satisfies the following:
-	The gNB shall transmit a DL transmission burst starting at the beginning of a period of duration  in which the channel occupancy time is initiated immediately after sensing the channel to be idle for at least a sensing slot duration . If the channel is sensed to be busy, the gNB shall not perform any transmission during the current period. 
-	The gNB may transmit a DL transmission burst(s) within the channel occupancy time immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the DL transmission burst(s) and any previous transmission burst is more than .
-	The gNB may transmit DL transmission burst(s) after UL transmission burst(s) within the channel occupancy time without sensing the channel if the gap between the DL and UL transmission bursts is at most  
[bookmark: _Toc98582260]*** Unchanged text omitted ***
4.3.1.2.2		Channel occupancy initiated by UE and sensing procedures
*** Unchanged text omitted ***
When a DL transmission burst(s) is associated with a channel occupancy that is initiated in a period of duration  by a UE, the DL transmission burst(s) shall include unicast user plane data or control information intended for the UE that has initiating initiated the channel occupancy in that period. The gNB may include in the DL transmission burst(s) an additional transmission(s) intended to other UEs than the UE that has initiated the channel occupancy in that period or broadcast transmission(s), only if the gNB satisfies the condition that the detection of the additional DL transmission(s) at any UE will not be associated with a channel occupancy that is initiated by gNB following the procedures described in Clause 4.3.1.2.3 and 4.3.1.2.4.
*** Unchanged text omitted ***
[bookmark: _Toc98582261]4.3.1.2.3		Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
-	If the configured UL transmission would occur at the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
-	If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with a the channel occupancy that is initiated by the gNB.
-	Otherwise, the UE assumes that the configured UL transmission is associated with a channel occupancy to be initiated by the UE.
[bookmark: _Toc98582263]*** Unchanged text omitted ***
4.3.1.2.4.1		Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  corresponding to the carrier within which the UL transmission is scheduled and regardless of whether they are transmitted on the same carrier or different carriers.
*** Unchanged text omitted ***
[bookmark: _Toc98582264]4.3.1.2.4.2		Cross-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within different periods of duration  corresponding to the carrier within which the UL transmission is scheduled and regardless of whether they are transmitted on the same carrier or different carriers.
*** Unchanged text omitted ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE, the following are applied:
-	If the UL transmission would start at the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
-	If the UL transmission would start after the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, 
-	if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the following is applied:
[bookmark: _Toc98582265]*** Unchanged text omitted ***
4.3.2		Channel access related procedures for UL transmissions
*** Unchanged text omitted ***
For semi-static channel occupancy, when a UE is provided with higher layer parameter ue-SemiStaticChannelAccessConfig, the following are applicable:
*** Unchanged text omitted ***
------------------------------------------End of TP#2 for TS 37.213 v17.1.0------------------------------------------

Conclusion
In this paper, we give our considerations for the enhancements in Rel-17.
Proposal 1: Adopt following TP#1 into TS 38.214 to configure the QCL for PRS.

--------------------------------------------------Start of TP#1------------------------------------------------------------
9.1	PRS reception procedure for RTT-based propagation delay compensation
*** Unchanged text omitted ***
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within the DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-CombSizeN-AndReOffset defines the comb size of a DL PRS resource, where the allowable values are given in Clause 7.4.1.7.3 of [TS38.211], and the starting RE offset of the first symbol within a DL PRS resource in frequency. The UE may expect the same comb size to be configured for all DL PRS resources of the PRS resource set. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS 38.211]. 
-	dl-PRS-ResourceSlotOffset determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset.
-	dl-PRS-ResourceSymbolOffset determines the starting symbol of a slot configured with the DL PRS resource. 
-	dl-PRS-QCL-Info defines any quasi co-location information of the DL PRS resource with other reference signals. The DL PRS may be configured with QCL 'typeD' with a DL PRS in the same PRS resource set, or with rs-Type set to 'typeC', 'typeD', or 'typeC-plus-typeD' with a SS/PBCH Block from PCell.
[bookmark: _GoBack]--------------------------------------------------End of TP#1-------------------------------------------------------------

Proposal 2: RAN1 to send an LS to RAN2 to clarify that the proper maximum values for the parameter offsetUE in SemiStaticChannelAccessConfigUE are 139/279/559 for 15/30/60kHz SCS rather than 279/559/1119, and the proper value range is thus 559 rather than 1119.

Proposal 3: Adopt following TP#2 into TS 37.213.

------------------------------------------Start of TP#2 for TS 37.213 v17.1.0------------------------------------------

4.3.1.1		Channel occupancy initiated only by gNB

A channel occupancy initiated by a gNB and shared with UE(s) satisfies the following:
-	The gNB shall transmit a DL transmission burst starting at the beginning of a period of duration  in which the channel occupancy time is initiated immediately after sensing the channel to be idle for at least a sensing slot duration . If the channel is sensed to be busy, the gNB shall not perform any transmission during the current period. 
-	The gNB may transmit a DL transmission burst(s) within the channel occupancy time immediately after sensing the channel to be idle for at least a sensing slot duration  if the gap between the DL transmission burst(s) and any previous transmission burst is more than .
-	The gNB may transmit DL transmission burst(s) after UL transmission burst(s) within the channel occupancy time without sensing the channel if the gap between the DL and UL transmission bursts is at most  
*** Unchanged text omitted ***
4.3.1.2.2		Channel occupancy initiated by UE and sensing procedures
*** Unchanged text omitted ***
When a DL transmission burst(s) is associated with a channel occupancy that is initiated in a period of duration  by a UE, the DL transmission burst(s) shall include unicast user plane data or control information intended for the UE that has initiating initiated the channel occupancy in that period. The gNB may include in the DL transmission burst(s) an additional transmission(s) intended to other UEs than the UE that has initiated the channel occupancy in that period or broadcast transmission(s), only if the gNB satisfies the condition that the detection of the additional DL transmission(s) at any UE will not be associated with a channel occupancy that is initiated by gNB following the procedures described in Clause 4.3.1.2.3 and 4.3.1.2.4.
*** Unchanged text omitted ***
4.3.1.2.3		Association with initiated channel occupancy for configured UL transmissions
When a UE is configured with a UL transmission, the UE follows the following procedures to determine if the configured UL transmission is associated with a channel occupancy that is initiated by the gNB or the UE.
-	If the configured UL transmission would occur at the beginning of a period of duration   and would end before the idle duration corresponding to that period, the following is applied:
-	If the configured UL transmission would occur within a period of duration  and would end before the idle duration corresponding to that period and if the UE has already determined that the gNB has initiated a channel occupancy in that period as described in Clause 4.3.1.2.1, the UE assumes that the configured UL transmission is associated with a the channel occupancy that is initiated by the gNB.
-	Otherwise, the UE assumes that the configured UL transmission is associated with a channel occupancy to be initiated by the UE.
*** Unchanged text omitted ***
4.3.1.2.4.1		Intra-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within the same period of duration  corresponding to the carrier within which the UL transmission is scheduled and regardless of whether they are transmitted on the same carrier or different carriers.
*** Unchanged text omitted ***
4.3.1.2.4.2		Cross-period scheduled UL transmissions
The procedures in this clause are applicable when a scheduled UL transmission and the corresponding scheduling DCI are confined within different periods of duration  corresponding to the carrier within which the UL transmission is scheduled and regardless of whether they are transmitted on the same carrier or different carriers.
*** Unchanged text omitted ***
If the UE is indicated that the scheduled UL transmission is associated with a channel occupancy that is initiated by the UE, the following are applied:
-	If the UL transmission would start at the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, the UE is expected to sense the channel for at least a sensing slot duration   immediately before the UL transmission as described in Clause 4.3.1.2.2 where the UE is expected to transmit the UL transmission if the channel is sensed to be idle, and drop the UL transmission otherwise.
-	If the UL transmission would start after the beginning of a period of duration   and would end before the start of the idle duration corresponding to that period, 
-	if the UE has already initiated a channel occupancy in that period as described in Clause 4.3.1.2.2, the following is applied:
*** Unchanged text omitted ***
4.3.2		Channel access related procedures for UL transmissions
*** Unchanged text omitted ***
For semi-static channel occupancy, when a UE is provided with higher layer parameter ue-SemiStaticChannelAccessConfig, the following are applicable:
*** Unchanged text omitted ***
------------------------------------------End of TP#2 for TS 37.213 v17.1.0------------------------------------------
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