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1	Introduction
Significant progress has been made in RAN1#107e for propagation delay compensation (PDC). Moreover, a first list of RRC parameters has been sent to RAN2 on PDC [6]. 
In this contribution, we discuss the remaining issues, especially those related to RRC configuration of the RTT-based PDC method.
2	Remaining Issues of PRS reception
2.1	PRS Configuration: dl-PRS-CombSizeN
For propagation delay compensation purpose, there is no need to configure NR-DL-PRS-PositioningFrequencyLayer. On the other hand, parameter dl-PRS-CombSizeN was carried by NR-DL-PRS-PositioningFrequencyLayer in 37.355. Thus it needs to be clarified in 38.211 that dl-PRS-CombSizeN is obtained from dl-PRS-CombSizeN-AndReOffset when the PRS for PDC was transmitted.
Another editorial change is provided in the TP to clarify that PDC PRS is described in a different section of 38.214.

[bookmark: _Toc95741292]Adopt the text proposal to TS 38.211 to provide the comb size configuration for PRS.


	===============     Start of TP to TS 38.211 V17.0.0  ========================

[bookmark: _Toc29230406][bookmark: _Toc36026665][bookmark: _Toc45107504][bookmark: _Toc51774173][bookmark: _Toc90901989]7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
[bookmark: _Hlk20398772]For each downlink PRS resource configured, the UE shall assume the sequence  is scaled with a factor  and mapped to resources elements  according to 
<Unchanged parts are omitted>

-	the comb size  is given by the higher-layer parameter dl-PRS-CombSizeN such that the combination  is one of {2, 2},{4, 2}, {6, 2}, {12, 2}, {4, 4}, {12, 4}, {6, 6}, {12, 6} and {12, 12} when the downlink PRS is not configured for RTTbased propagation delay compensation; Otherwise, the combination  is given by the higher-layer parameter dl-PRS-CombSizeN-AndReOffset and have the same set of candidate combinations.

<Unchanged parts are omitted>
For a downlink PRS resource in a downlink PRS resource set configured, the UE shall assume the downlink PRS resource being transmitted as described in clause 5.1.6.5 of [6, TS 38.214] when the downlink PRS is not configured for RTTbased propagation delay compensation, and as described in clause 9 of [6, TS 38.214] otherwise.

===============     End of TP to TS 38.211 V17.0.0  ========================





As a reference, the comb size related parameters from TS 37.355 are copied below:
NR-DL-PRS-Resource-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16			NR-DL-PRS-ResourceID-r16,
	dl-PRS-SequenceID-r16				INTEGER (0.. 4095),
	dl-PRS-CombSizeN-AndReOffset-r16	CHOICE {
			n2-r16							INTEGER (0..1),
			n4-r16							INTEGER (0..3),
			n6-r16							INTEGER (0..5),
			n12-r16							INTEGER (0..11),
			...
	},
	dl-PRS-ResourceSlotOffset-r16		INTEGER (0..nrMaxResourceOffsetValue-1-r16),
	dl-PRS-ResourceSymbolOffset-r16		INTEGER (0..12),
	dl-PRS-QCL-Info-r16					DL-PRS-QCL-Info-r16		OPTIONAL,	--Need ON
	...
}

NR-DL-PRS-PositioningFrequencyLayer-r16 ::= SEQUENCE {
	dl-PRS-SubcarrierSpacing-r16	ENUMERATED {kHz15, kHz30, kHz60, kHz120, ...},
	dl-PRS-ResourceBandwidth-r16	INTEGER (1..63),
	dl-PRS-StartPRB-r16				INTEGER (0..2176),
	dl-PRS-PointA-r16				ARFCN-ValueNR-r15,
	dl-PRS-CombSizeN-r16			ENUMERATED {n2, n4, n6, n12, ...},
	dl-PRS-CyclicPrefix-r16			ENUMERATED {normal, extended, ...},
	...
}

2.2	PRS Configuration: dl-PRS-SubcarrierSpacing, dl-PRS-CyclicPrefix
For PDC purpose, the PRS is sent from the serving cell. The PRS should use the same subcarrier spacing and cyclic prefix as the downlink of the serving cell. Thus it should be clarified that dl-PRS-SubcarrierSpacing and dl-PRS-CyclicPrefix are not needed for PDC. This is similar to the treatment of dl-PRS-PointA.

[bookmark: _Toc95741293]Do not include dl-PRS-SubcarrierSpacing and dl-PRS-CyclicPrefix for PDC PRS. PDC PRS share the same subcarrier spacing and cyclic prefix as the downlink of the serving cell.

3.2	Report the Measurement Time of UE Rx-Tx time difference and gNB Rx-Tx time difference

When reporting UE Rx-Tx time difference (if gNB side PDC) or gNB Rx-Tx time difference (if UE side PDC), it is useful to include the timing information when the measurement was performed. This measurement time may include both SFN and slot information, thus providing accurate time stamp). Alternatively, the time stamp may include SFN only, which provides coarser timing information, but the overhead is reduced.

For example, the time stamp IE can be defined as follows, which is simplified from the existing NR-TimeStamp-r16 in TS 37.355.
NR-TimeStamp-r17 ::= SEQUENCE {
	nr-SFN-r17					INTEGER (0..1023),
	nr-Slot-r17 				CHOICE {
			scs15-r17				INTEGER (0..9),
			scs30-r17				INTEGER (0..19),
			scs60-r17				INTEGER (0..39),
			scs120-r17				INTEGER (0..79)
	},
	...
}

[bookmark: _Toc95741294]Include time stamp in the measurement report of UE Rx-Tx time difference (if gNB side PDC) and gNB Rx-Tx time difference (if UE side PDC).


2.1	Other
For positioning purpose, the UE in RRC_INACTIVE mode, subject to UE capability, is expected to process DL PRS outside and inside of the initial DL BWP.
On the other hand, the UE is not expected to perform propagation delay compensation when in RRC_INACTIVE mode. Thus for PDC purpose, the UE is expected to receive PRS only in RRC_CONNECTED mode.

[bookmark: _Toc95741295]For PDC purpose, the UE is expected to receive PRS only in RRC_CONNECTED mode.

Also, different from positioning purpose, the UE is not expected to measure DL PRS resource outside the active BWP for PDC purpose. This avoids the need of measurement gap for PRS reception. Confining the PRS in active BWP is achieved via the proper RRC configuration of dl-PRS-StartPRB and dl-PRS-ResourceBandwidth.

[bookmark: _Toc95741296]For PDC purpose, the UE is not expected to measure DL PRS outside the active BWP.

3	Remaining Issues of SRS for PDC
3.1	Spatial Relation Indication for SRS 
In RAN1#107bis, the following Working Assumption was made.
	Working Assumption
Alt.1: Add new “spatialRelationInfo-PDC-r17” field to SRS-Resource to indicate the spatial relation between a reference RS and the target SRS, with spatialRelationInfo-PDC-r17 as below: 
spatialRelationInfo-PDC-r17 ::=     SEQUENCE {
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
dl-PRS-PDC                          nr-DL-PRS-ResourceID-r16
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}
Note: RAN1 does not pursue further optimization for SRS configuration with legacy usage and meanwhile with PRS as spatial relation source.



The concern for the Working Assumption was that it needs to be investigated further if MAC CE for spatial relation of SRS can support the addition of PRS. 
For periodic SRS, there is no need of MAC CE. Thus the new “spatialRelationInfo-PDC-r17” field is not an issue for periodic SRS.
For semi-persistent SRS and aperiodic SRS, MAC CEs have been defined for activation, deactivation, and spatial relation indication of SRS.  In the sub-section below, it is demonstrated that the existing MAC CEs can be easily extended to incorporate dl-PRS-PDC. 
In summary, there is no concern of MAC CE for spatial relation indication for any of periodic/semi-persistent/aperiodic SRS. Thus the Working Assumption can be confirmed.

[bookmark: _Toc95741297]Confirm the Working Assumption for adding new “spatialRelationInfo-PDC-r17” field to SRS-Resource.

3.2	Modify the Existing MAC CEs for SRS Spatial Relation Indication
For semi-persistent SRS and aperiodic SRS, it is observed that an unused bit in the existing “Enhanced SP/AP SRS Spatial Relation Indication” MAC CE can be leveraged to provide indication of PRS.  In the existing MAC CE, the unused bit is the first bit of the field “Resource IDi”, which is always set to 0 if Fi is set to 0, see the Appendix. 
Thus the first bit of the field “Resource IDi” can be set to 1 for the indication of PRS. This is illustrated in last row of Table 1 below, while the other rows are according to the existing MAC CE definition. The last row of Table 1  takes into account that the maximum number of PRS resources per resource set is 64 (same as that in 37.355), which takes 6 bits to indicate.

[bookmark: _Ref95427535]Table 1. Bit values of Fi and Resource IDi, for indicating the resource used for spatial relationship derivation for SRS resource i
	Fi
	First bit of Resource IDi
	Second bit of Resource IDi
	Content carried by the remaining 6 bit of Resource IDi

	1
	NZP CSI-RS resource index

	0
	0
	1
	SSB-Index

	0
	0
	0
	SRS-ResourceId

	0
	1
	0
	[bookmark: _Hlk95429044]nr-DL-PRS-ResourceID



Accordingly, the text in section 6.1.3.26 of TS 38.321 can be updated as illustrated below. It is noted that the same can be done for the other MAC CE as well: “Serving Cell Set based SRS Spatial Relation Indication MAC CE” (see section 6.1.3.29 in TS 38.321).
	[bookmark: _Hlk95172083]TS 38.321 V16.7.0
6.1.3.26 Enhanced SP/AP SRS Spatial Relation Indication MAC CE
…
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within SP/AP SRS Resource Set indicated with SP/AP SRS Resource Set ID field. F0 refers to the first SRS resource within the resource set, F1 to the second one and so on. The field is set to 1 to indicate NZP CSI-RS resource index is used, and it is set to 0 to indicate either SSB index or SRS resource index or PDC PRS resource index is used. The length of the field is 1 bit. This field is only present if MAC CE is used for activation of SP SRS resource set, i.e. the A/D field is set to 1, or for AP SRS resource set;
…
[bookmark: _Hlk95346059][bookmark: _Hlk95172031]-	Resource IDi: This field contains an identifier of the resource used for spatial relationship derivation for SRS resource i. Resource ID0 refers to the first SRS resource within the resource set, Resource ID1 to the second one and so on. If Fi is set to 0, the first bit of this field is always set to 0 to indicate either SSB index or SRS resource index, and is set to 1 to indicate PDC PRS resource index. If Fi is set to 0, the first bit of this field is set to 0, and the second bit of this field is set to 1, the remainder of this field contains SSB-Index as specified in TS 38.331 [5]. If Fi is set to 0, the first bit of this field is set to 0, and the second bit of this field is set to 0, the remainder of this field contains SRS-ResourceId as specified in TS 38.331 [5]. If Fi is set to 0, and the first bit of this field is set to 1, the second bit of this field is always set to 0, and the remainder of this field contains NR-DL-PRS-ResourceID as specified in TS 38.331 [5].  The length of the field is 8 bits. This field is only present if MAC CE is used for activation of SP SRS resource set, i.e. the A/D field is set to 1, or for AP SRS resource set;



Thus we have the following proposals:
[bookmark: _Toc95741298]Modify the existing MAC CE(s) to support nr-DL-PRS-ResourceID as a resource ID for spatial relationship derivation for SRS.
[bookmark: _Toc95741299]Send an LS to RAN2 to recommend the modification of two existing MAC CEs: (a). Enhanced SP/AP SRS Spatial Relation Indication MAC CE; (b). Serving Cell Set based SRS Spatial Relation Indication MAC CE.
Conclusion
In the previous sections we discussed the remaining issues related to clock synchronization on the Uu interface. The following proposals are made:
Proposal 1	Adopt the text proposal to TS 38.211 to provide the comb size configuration for PRS.
Proposal 2	Do not include dl-PRS-SubcarrierSpacing and dl-PRS-CyclicPrefix for PDC PRS. PDC PRS share the same subcarrier spacing and cyclic prefix as the downlink of the serving cell.
Proposal 3	Include time stamp in the measurement report of UE Rx-Tx time difference (if gNB side PDC) and gNB Rx-Tx time difference (if UE side PDC).
Proposal 4	For PDC purpose, the UE is expected to receive PRS only in RRC_CONNECTED mode.
Proposal 5	For PDC purpose, the UE is not expected to measure DL PRS outside the active BWP.
Proposal 6	Confirm the Working Assumption for adding new “spatialRelationInfo-PDC-r17” field to SRS-Resource.
Proposal 7	Modify the existing MAC CE(s) to support nr-DL-PRS-ResourceID as a resource ID for spatial relationship derivation for SRS.
Proposal 8	Send an LS to RAN2 to recommend the modification of two existing MAC CEs: (a). Enhanced SP/AP SRS Spatial Relation Indication MAC CE; (b). Serving Cell Set based SRS Spatial Relation Indication MAC CE.
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Appendix A. Existing MAC CE in TS 38.321v16.7.0
[bookmark: _Toc37296303][bookmark: _Toc46490434][bookmark: _Toc52752129][bookmark: _Toc52796591][bookmark: _Toc90287303]6.1.3.26	Enhanced SP/AP SRS Spatial Relation Indication MAC CE
The Enhanced SP/AP SRS Spatial Relation Indication MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields:
-	A/D: This field indicates whether to activate or deactivate indicated SP SRS resource set. The field is set to 1 to indicate activation, otherwise it indicates deactivation. If the indicated SRS resource set ID is for the AP SRS resource set, MAC entity shall ignore this field;
-	SRS Resource Set's Cell ID: This field indicates the identity of the Serving Cell, which contains the indicated SP/AP SRS Resource Set. If the C field is set to 0, this field also indicates the identity of the Serving Cell which contains all resources indicated by the Resource IDi fields. The length of the field is 5 bits;
-	SRS Resource Set's BWP ID: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], which contains the indicated SP/AP SRS Resource Set. If the C field is set to 0, this field also indicates the identity of the BWP which contains all resources indicated by the Resource IDi fields. The length of the field is 2 bits;
-	C: This field indicates whether the octets containing Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present. If this field is set to 1, Resource Serving Cell ID field(s) and Resource BWP ID field(s) are present, otherwise they are not present so MAC entity shall ignore Resource Serving Cell ID field(s) and Resource BWP ID field(s);
-	SUL: This field indicates whether the MAC CE applies to the NUL carrier or SUL carrier configuration. This field is set to 1 to indicate that it applies to the SUL carrier configuration, and it is set to 0 to indicate that it applies to the NUL carrier configuration;
-	SRS Resource Set ID: This field indicates the SP/AP SRS Resource Set ID identified by SRS-ResourceSetId as specified in TS 38.331 [5]. The length of the field is 4 bits;
-	Fi: This field indicates the type of a resource used as a spatial relationship for SRS resource within SP/AP SRS Resource Set indicated with SP/AP SRS Resource Set ID field. F0 refers to the first SRS resource within the resource set, F1 to the second one and so on. The field is set to 1 to indicate NZP CSI-RS resource index is used, and it is set to 0 to indicate either SSB index or SRS resource index is used. The length of the field is 1 bit. This field is only present if MAC CE is used for activation of SP SRS resource set, i.e. the A/D field is set to 1, or for AP SRS resource set;
-	Resource Serving Cell IDi: This field indicates the identity of the Serving Cell on which the resource used for spatial relationship derivation for SRS resource i is located. The length of the field is 5 bits;
-	Resource BWP IDi: This field indicates a UL BWP as the codepoint of the DCI bandwidth part indicator field as specified in TS 38.212 [9], on which the resource used for spatial relationship derivation for SRS resource i is located. The length of the field is 2 bits;
-	Resource IDi: This field contains an identifier of the resource used for spatial relationship derivation for SRS resource i. Resource ID0 refers to the first SRS resource within the resource set, Resource ID1 to the second one and so on. If Fi is set to 0, the first bit of this field is always set to 0. If Fi is set to 0, and the second bit of this field is set to 1, the remainder of this field contains SSB-Index as specified in TS 38.331 [5]. If Fi is set to 0, and the second bit of this field is set to 0, the remainder of this field contains SRS-ResourceId as specified in TS 38.331 [5]. The length of the field is 8 bits. This field is only present if MAC CE is used for activation of SP SRS resource set, i.e. the A/D field is set to 1, or for AP SRS resource set;
-	R: Reserved bit, set to 0.


Figure 6.1.3.26-1: Enhanced SP/AP SRS spatial relation Indication MAC CE
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