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1. Introduction
In last RAN4 meeting, we received one LS from RAN2 on positioning SRS during DRX inactive time [1], as duplicated below,

	1. Overall Description:
In Rel-15, periodic and semi-persistent SRS is not transmitted during DRX inactive time; aperiodic SRS is transmitted regardless of the active/inactive time for DRX.
In RAN2#109bis-e, RAN2 has discussed whether to allow transmission of Rel-16 SRS for positioning during the DRX inactive period. We would like to ask if it is feasible from RAN4 perspective.
2. Actions:
To RAN4
ACTION: 	RAN2 respectfully asks RAN4 to provide feedback on the aforementioned question.




RAN4 had some discussion in last meeting but no consensus has been achieved, and in this contribution, we continue the discussion on positioning SRS transmission in CDRX.
2. Discussion
In the positioning SRS design, the similar types of SRSs are used for positioning: aperiodic, semi-persistent, and periodic SRSs (shown as below).
[image: ]
In general, we prefer to use the same principle as the R15 legacy SRS transmission in CDRX case, in the other word, periodic and SP positioning SRS is not transmitted during DRX inactive time, while aperiodic positioning SRS is transmitted regardless of the active/inactive time for DRX. The main reason is the concern on UE power consumption. The SRS transmission during DRX inactive time would wake up UE even before the SRS transmission occasion for the DL timing estimation, and it would be a big burden to the UE battery and obviously contradict with the CDRX design. Secondly, the Tx timing error for SRS transmission during DRX inactive time is not guaranteed since UE may be not able to track the DL RS timing during the inactive time. It would not be a big issue for aperiodic SRS transmission, since it’s like one-time transmission and all the positioning TRPs would measure this SRS at the same time. However, in the periodic or SP SRS case, if positioning TRP would like to combine or average the SRS measurement among different time occasions, then the Tx timing error would have impact on the measurement results at each TRP.
Since both CDRX configuration and positioning SRS configuration are under control by the serving cell, we believe serving cell could take into account all the factors to decide the suitable configurations for positioning, e.g. change UE to non-DRX, or change the DRX cycle to cover SRS as much as possible, or change positioning SRS periodicity to fit DRX cycle.
Proposal 1: reuse the same principle of legacy SRS transmission in CDRX for positioning SRS transmission in CDRX, that is,
· Periodic and SP positioning SRS is not transmitted during DRX inactive time, while aperiodic positioning SRS is transmitted regardless of the active/inactive time for DRX

The only potential issue we observed is, so far the serving cell would not provide all those DRX or MG(measurement gap) information to LMF and naturally all the positioning TRPs have no information that in which time occasion UE would not transmit periodic or SP SRS (as shown in the following tables). The potential impact of this situation is that it will cause the power/resource wasting at positioning TRPs since all the positioning TRPs would need to monitor the positioning SRS from target UE in all the possible occasions. 
	Table 8.10.2.3-2: UL information/UE configuration data that may be transferred from serving gNB to the LMF
	UE configuration data

	UE SRS configuration



The TRP measurement request information that may be signalled from the LMF to the gNBs is listed in Table 8.10.2.4-2.
Table 8.10.2.4-2: TRP Measurement request information that may be transferred from LMF to gNBs.
	Information 

	PCI, GCI, and TRP ID of the TRP to receive UL-SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty of candidate TRPs (search window), for reception of SRS by candidate TRPs

	Start time, duration and report characteristics for the measurements






In order to address those issues, we may need to indicate the DRX or MG information together with SRS configuration to LMF and then all the positioning TRPs would be aware of the unavailability of certain positioning SRS occasions at target UE.
Observation: without the DRX information or MG information, positioning TRPs may waste the resource or power to measurement all the positioning SRS occasion from target UE.
Proposal 2: RAN4 continues the study to see if it’s necessary to let serving gNB report the DRX and MG information of target positioning UE to LMF. 
3. TP for reply LS to RAN2
Based on the proposal 1, the following reply LS is proposed:
	1. Overall Description:
RAN4 has discussed the positioning SRS transmission in CDRX mode, and has concluded to reuse the same principle of legacy SRS transmission in CDRX for positioning SRS transmission in CDRX, that is,
· Periodic and SP positioning SRS is not transmitted during DRX inactive time, while aperiodic positioning SRS is transmitted regardless of the active/inactive time for DRX

2. Actions:
To RAN WG2 group.
ACTION: 	RAN4 kindly asks RAN2 to take the above information into account in their future work. 



4. Conclusion
in this contribution we continue the discussion on positioning SRS transmission in CDRX.

Proposal 1: reuse the same principle of legacy SRS transmission in CDRX for positioning SRS transmission in CDRX, that is,
· Periodic and SP positioning SRS is not transmitted during DRX inactive time, while aperiodic positioning SRS is transmitted regardless of the active/inactive time for DRX

Observation: without the DRX information or MG information, positioning TRPs may waste the resource or power to measurement all the positioning SRS occasion from target UE.

Proposal 2: RAN4 continues the study to see if it’s necessary to let serving gNB report the DRX and MG information of target positioning UE to LMF. 
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},
n4-r16 SEQUENCE {



combOffset-n4-16 INTEGER (0..3),
cyclicShift-n4-r16 INTEGER (0..11)



},
n8-r16 SEQUENCE {



combOffset-n8-r16 INTEGER (0..7),
cyclicShift-n8-r16 INTEGER (0..5)



},
...
},
resourceMapping-r16 SEQUENCE {



startPosition-r16 INTEGER (0..13),
nrofSymbols-r16 ENUMERATED {n1, n2, n4, n8, n12}



},
freqDomainShift-r16 INTEGER (0..268),
freqHopping-r16 SEQUENCE {



c-SRS-r16 INTEGER (0..63),
...



},
groupOrSequenceHopping-r16 ENUMERATED { neither, groupHopping, sequenceHopping },
resourceType-r16 CHOICE {



aperiodic-r16 SEQUENCE {
slotOffset-r16 INTEGER (1..32) OPTIONAL, -- Need S
...



},
semi-persistent-r16 SEQUENCE {



periodicityAndOffset-sp-r16 SRS-PeriodicityAndOffset-r16,
...



},
periodic-r16 SEQUENCE {



periodicityAndOffset-p-r16 SRS-PeriodicityAndOffset-r16,
...



}
},
sequenceId-r16 INTEGER (0..65535),
spatialRelationInfoPos-r16 SRS-SpatialRelationInfoPos-r16 OPTIONAL, -- Need R
...



}



SRS-SpatialRelationInfo ::= SEQUENCE {
servingCellId ServCellIndex OPTIONAL, -- Need S
referenceSignal CHOICE {



ssb-Index SSB-Index,
csi-RS-Index NZP-CSI-RS-ResourceId,
srs SEQUENCE {



resourceId SRS-ResourceId,
uplinkBWP BWP-Id



}
}



}
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aperiodic-r16 SEQUENCE{

slotOffset-r16 INTEGER(1..32) OPTIONAL, --NeedS

...

},

semi-persistent-r16 SEQUENCE{

periodicityAndOffset-sp-r16 SRS-PeriodicityAndOffset-r16,

...

},

periodic-r16 SEQUENCE{

periodicityAndOffset-p-r16 SRS-PeriodicityAndOffset-r16,

...

}

},

sequenceId-r16 INTEGER(0..65535),

spatialRelationInfoPos-r16 SRS-SpatialRelationInfoPos-r16 OPTIONAL, --Need R

...

}

S R

S

-SpatialRelationInfo::= SEQUENCE{

servingCellId ServCellIndex OPTIONAL, --NeedS

referenceSignal CHOICE{

ssb-Index SSB-Index,

csi-RS-Index NZP-CSI-RS-ResourceId,

srs SEQUENCE{

resourceId SRS-ResourceId,

uplinkBWP BWP-Id

}

}

}


