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1	Introduction
[bookmark: _Ref178064866]In this paper, we discuss the potential Stage 3 description of IE of RRC (pre-)configuration and also discuss whether MAC CE is needed or not. 
2	Discussion
2.1		PPW Activation and Releases
RRC is reliable and robust whereas MAC can be considered light weight. In terms of latency, there can be less than 10ms difference. In fact, having a functionality in both RRC and MAC would entail more cross layer design which incurs both increase in complexity and latency. Whenever possible, the cross-layer interaction should be avoided, and latency savings should be done.

As per RAN1 agreement; there will be information from LMF to gNB which will provide the DL-PRS configuration to the gNB which will help gNB to decide the PPW or Measurement gap configuration. The gNB based upon such input can pre-configure the PPW/MG. In order to reduce latency, the gNB can also indicate which of the ID is immediately to be activated. This will avoid RRC/MAC interaction. This design is similar to how SCell Activation is done by RRC.

Once PPW is configured; gNB needs to know when to release it. One solution can be that UE indicates via RRC message. Since, it is RRC layer that configures the PPW; thus, a separate MAC CE design is not needed. Further, UE should provide such assistance information only if gNB indicates if such information is needed.






The ASN.1 change for RRC based activation/deactivation can be as below. Hence while providing the pre-configuration or RRC Reconfiguration such indication can be sent which will at times avoid RRC-MAC interaction and save latency.

 -- ASN1START
-- TAG-DL-PRSPROCESSINGWINDOW-START

DL-PRS-ProcessingWindowConfig-r17 ::=		SEQUENCE {
	dl-PRS-ProcessingWindowID-r17				INTEGER (0..15),
	exitSignalingRequired-r17					ENUMERATED{required}   OPTIONAL	 --Need N,	
	id-Activation-r17							ENUMERATED {true}		OPTIONAL, –Need N
	id-Deactivation-r17							ENUMERATED {true}		OPTIONAL, –Need N
startingSystemFrameNumber-r17				INTEGER (0..1023),
startingSubframe-r17                    	INTEGER (0..9),
startingSlotSCS-r17                        	CHOICE {
	   scs15kHz-r17                         				NULL,
        scs30KHz-r17                         				INTEGER (0..1),
        scs60KHz-r17                         				INTEGER (0..3),
        scs120KHz-r17                        				INTEGER (0..7)
}
    length-r17                              	ENUMERATED {FFS, msdot125, msdot25, msdot5, 															ms 1, ms2, ms3, ms4},
    periodicity-r17                         	ENUMERATED {ms10, ms20, ms40, ms80, ms160},
    cellID-r17	                                PhysCellId
}

----------Editor Notes: length and periodicty ranges should be discussed by RAN2.

-- TAG-DL-PRSPROCESSINGWINDOW-STOP
-- ASN1STOP
	DL-PRS-ProcessingWindow field descriptions

	id-Activation
Indicates PRS Window configuration that UE shall apply.

	id-Deactivation
Indicates PRS Window configuration that UE shall stop using.

	exitSignalingRequired
Indicates that when this field is set to true, UE is required to inform when positioning measurements are completed






The above can also be applied while pre-configuring measurement gap; thus RRC can also specify which ID is for activation/deactivation.

The UE may provide the assistance information to UE as below


UEPositioningAssistanceInfo message
-- ASN1START
-- TAG-UEPOSITIONINGASSISTANCEINFO-START

UEPositioningAssistanceInfo-r17 ::=       SEQUENCE {
    criticalExtensions                       CHOICE {
        uePositioningAssistanceInfo-r17			UEPositioningAssistanceInfo-IES-r17
        criticalExtensionsFuture                SEQUENCE {}
    }
}

UEPositioningAssistanceInfo-IES-r17	::=     SEQUENCE {
    	ueTxTEG-AssociationReport-r17          UETxTEG-AssociationReport-r17		OPTIONAL,
		measurementCompleted			  ENUMERATED {true}					OPTIONAL 
		lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
        nonCriticalExtension                   SEQUENCE {}                         OPTIONAL
}






[bookmark: _Toc95767703]RRC Based configuration is more reliable, and avoids any mismatch between UE configuration that UE needs to apply and what NW has view on what UE has applied. When possible RRC and MAC based interaction should be avoided to reduce latency

[bookmark: _Toc95767705]gNB provides which PPW config ID is to be activated as part of pre-configuration or any RRC Reconfiguration
[bookmark: _Toc95767706]gNB provides which Measurement Gap config ID is to be activated as part of pre-configuration or any RRC Reconfiguration
[bookmark: _Toc95767707]UE provides assisatnce information to release PPW config when positioning measurements are completed via RRC message if gNB has indicated to provide such information prior.



2.2		DL MAC CE Design
In order to save eLCID space, a common MAC CE for Positioning PPW and MG Activation/Deactivation can be realized as below.
Further if NW prefers to keep the PPW config same but only change the priority indicator, it should be allowed to do so using MAC CE. As data session may start or end before positioning measurements are completed; hence the PPW config priority over time may change; for e.g; if URLLC DRB is released. Hence, if other PPW config parameter do not change and only Priority indicator changes then gNB can toggle the priority.


A/D:  This field indicates if the MAC CE is for activation or deactivation.  If a first value (e.g., 1) is set, then the MAC CE is for activation; and if a second value is set (e.g., 0), then the MAC CE is for deactivation.  The A/D field is for activating/deactivating a preconfigured measurement gap or a PRS processing window depending on what is indicated in the G/P field.
G/P:  This field indicates if the MAC CE is for activating/deactivating a preconfigured Measurement Gap or a PRS processing Window.  If the field is set to a first value (e.g., 0), then the MAC CE is for activating/deactivating a preconfigured Measurement Gap.  If the field is set to a second value (e.g., 1), then the MAC CE is for activating/deactivated a PRS processing window.
IDENTIFIER:  This fields indicates the ID of either a preconfigured measurement gap or a PRS processing window, depending on which one is indicated by the G/P field.  If the G/P field indicates a preconfigured measurement gap, then this field indicates the ID of a preconfigured measurement gap to be activated/deactivated.  If the G/P field indicates a PRS processing window, then this field indicates the ID of a PRS processing window to be activated/deactivated.
PRIO IND:  This field indicates the priority of associated with the PRS processing window when the G/P field indicates that a PRS processing window is being activated.  If G/P field indicates that a PRS processing window is to be activated (e.g., A/D field is set to the first value and G/P field is set to the second value), then the PRIO IND field indicates the priority of the PRSs within the activated PRS processing window with respect to other downlink channels and signals.  If the A/D field indicates deactivation or if the G/P field indicates that a preconfigured measurement gap is being activated, then the PRIO IND field is ignored by the UE.




[bookmark: _Toc95767708]A common MAC CE is designed for PPW and Measurement gap.
[bookmark: _Toc95767709]Priority bit indication is included in MAC CE to toggle the priority when other parameters of the PPW config does not change.

Conclusion
In the previous sections we made the following observations: 
Observation 1	RRC Based configuration is more reliable, and avoids any mismatch between UE configuration that UE needs to apply and what NW has view on what UE has applied. When possible RRC and MAC based interaction should be avoided to reduce latency

Based on the discussion in the previous sections we propose the following:
Proposal 1	gNB provides which PPW config ID is to be activated as part of pre-configuration or any RRC Reconfiguration
Proposal 2	gNB provides which Measurement Gap config ID is to be activated as part of pre-configuration or any RRC Reconfiguration
Proposal 3	UE provides assisatnce information to release PPW config when positioning measurements are completed via RRC message if gNB has indicated to provide such information prior.
Proposal 4	A common MAC CE is designed for PPW and Measurement gap.
Proposal 5	Priority bit indication is included in MAC CE to toggle the priority when other parameters of the PPW config does not change.
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