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1. Background
In this section, we first review the related discussion in R1/2/4 on the topic of MGenh. We then preliminarily discuss their relevance with latency reduction for positioning and PPW.
1.1	MG preconfiguration
In R17 RAN4-led WI for MG enhancement, the objectives mainly focus on the following 3 aspects:
	(1) Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 
· RRM requirements for pre-configured MG pattern(s) [RAN4]
· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration
· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch
· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period
· Specification of applicability of pre-configured MG pattern(s) [RAN4]
· Procedures and signaling for pre-configured MG pattern(s) [RAN2]
· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input
(2) Multiple concurrent and independent MG patterns [RAN4, RAN2]
· RRM requirements for concurrent and independent MG patterns [RAN4] 
· Define requirements for UE maximum number of concurrent and independent MG patterns active at any time
· Specification of requirements for multiple concurrent and independent MG patterns (MGL, MGRP) 
· Specification of requirements and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 
· Define the corresponding measurement requirements
· Specification of applicability of multiple concurrent and independent gap patterns [RAN4] 
· Procedures and signaling for simultaneous RRC (re-)configuration of one or more gap patterns [RAN2] 
· Specification of protocol impacts for multiple concurrent and independent MG patterns based on RAN4 input
(3) Network Controlled Small Gap (NCSG) specification [RAN4, RAN2]
· RRM requirements for NCSG [RAN4]
· Requirements for Visible Interruption Length (VIL) for different numerologies in FR1 and FR2 
· Specification of NCSG patterns, Measurement Length (ML), and Visible Interruption Repetition Period (VIRP)
· Requirements for DL reception and UL transmission during ML, before start VIL and after end VIL
· Measurement requirements with NCSG
· Specification of applicability of NCSG patterns [RAN4]
· Procedures and signaling for NCSG patterns [RAN2]



During the last R2 meetings, progress has been made on the measurement gap pre-configuration. The following agreements have been received from RAN4 as in R2-2109367
	For Rel-17 measurement gap (MG) enhancement WI, RAN4 has discussed support of pre-configured MG, and reached the following conclusions regarding the configuration of pre-configured MG.
	· Pre-configured MG(s) are configured per UE or per FR and cannot be changed after BWP switching
· All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. The pre-configured MG can be configured in way similar to the configuration of the Rel-16 legacy MGs
· The RRC parameter(s) used to differentiate pre-configured MG with the legacy MG are needed when pre-configured MG is being configured 
· The exact signalling can be designed by RAN2 


Regarding how pre-configured MG is activated/deactivated, RAN4 has further reached the following conclusion.
	· The pre-configured MG activation/deactivation is triggered by the DCI/Timer based BWP switch 
· FFS if additional conditions for pre-configured MG activation/deactivation shall be considered 
· NW can control activation/deactivation of pre-configured MG 
· RRC-based activation/deactivation method is supported. 
· Network can indicate active/deactive status per BWP
· Details of signalling are FFS.
· FFS if MAC CE based activation/deactivation method is supported
· Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be further discussed
· Status of pre-configured MG is not fixed after RRC configuration
· FFS: how UE determines the status (active/deactive)






Based on the above R4 agreements, we can make the following observations
Observation 1: On the relationship between MG pre-configuration and positioning 
· MG pattern configured for positioning, i.e., gap pattern 24 and 25, can also be applicable for pre-configured MG; 
· Pre-configured MG and legacy MG can be configured at the same time, i.e., signaling design needs to take this into account
· Two methods for gap activation/deactivations are already supported
· Rule-based/autonomous approach: pre-configured MG can be activated/deactivated by BWP switching triggered by DCI or BWP-inactivityTimer
· Whether the MG is activated or not depends on the “rule”; 
· When the rule is not configured, a default behavior should be defined
· Network-based approach
· RRC-based approach: RRC can reconfigure the active/deactive status per BWP
· [bookmark: _Hlk79097120]FFS MAC-CE-based approach

The pre-configured gap was discussed and agreed in RAN4 to reduce the interruption due to measurement gap, i.e. the UE can be pre-configured with measurement gap if at least one configured BWP doesn’t cover the RS to be measured (legacy behaviour), but whether the pre-configured gap is actually needed/activated can be based on the active BWP. This can reduce the interruption when the UE is switched to a BWP containing the reference signals to be measured when measurement gap is configured.  
Observation 2: The motivation for R4 in pre-configured MG is to reduce the interruption time due to measurement gap, such that MG is applicable only when it is used on a specific BWP, i.e., no un-necessary interruption
During RAN2#116e, discussion on the R2 aspects of pre-configured MG has taken place. On the following offline discussion for pre-configured MG, 5 cases are considered for the MG configuration and activation/deactivation
	R2-2111517	Pre-Configured MG (Intel)	Intel 
NW-controlled” activation/deactivation pre-configured gap has the following understanding: 
· A) measurement gap configuration parameters such as MGRP, MGL etc
· B) MG status (active/de-active) per BWP

· [bookmark: _Hlk86689835]Case 1: NW signals the pre-configured gap (A+B in Q1) via RRC, then using RRC to enable the feature
· Case 2: NW signals the pre-configured gap (A in Q1) via RRC, then activates/deactivates gap using RRC 
· Case 3: NW signals the pre-configured gap (A in Q1) via RRC, then activates/deactivates gap using MAC CE
· Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching
· Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.



For the above 5 cases and the understanding A) and B), it has been discussed which cases are needed for pre-configured MG and the following agreements have been reached
	At least case 5 is supported for pre-configured gap. FFS for case 4.
· Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching
· Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.
RAN2 hasn't seen any usefulness of MAC-CE based activation/deactivation and prefers to not support it.
Send LS to RAN4 including the agreements above and to clarify:
· Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap?
· Can legacy gap and pre-configured gap be configured simultaneously?  



Observation 3: MGenh session in RAN2#116e has reached the agreement that DL MAC CE-based MG activation/deactivation is not useful from the perspective of rule/RRC-based MG activation/deactivation. 
1.2	Misalignment between ePOS and MGenh
The main reason why MAC-CE-based MG activation/deactivation is not useful from the previous R2 discussion is that UE knows whether MG is needed or not based on the defined rules, e.g., whether the BWP overlaps with SSB. There are also thinkings that MAC CE-based solution is duplicated with RRC-based solution. Additional network indication on this is un-necessary. 
However, in the discussion for positioning latency reduction in R1, on exactly the same issue, the following agreements have been made:
	R1#105e
Agreement:
RAN1 to further study at least the following aspects for MG enhancement with regards to MG requesting and configuration/activation/triggering for the purpose of latency reduction for positioning:
· Preconfiguration of multiple MGs 
· Triggering/activation of MG(s) with lower layer signalling (DCI or DL MAC CE)
· Request of MG(s) with lower layer signalling by the UE to the gNB 
· Request/determination of MG(s) by LMF indication to the gNB/UE
· Note: The combination of the above items is possible.
R1#106e
Agreement:
For the purpose of positioning latency reduction, with potential support of a new mechanism of MG request, consider the following options with a decision to be made in RAN1#106b.
· Option. 1: by LMF (via a NRPPa message)
· Option. 2: by UE (via UCI or UL MAC CE)

Agreement:
For the purpose of positioning latency reduction, with potential support a new MG activation and deactivation procedure, consider the following options with a decision to be made in RAN1#106b (and RAN4 to be informed about any decision made)
· Option. 1: DCI
· Option. 2: DL MAC CE
· Option. 3: UE autonomously applies the MG
FFS whether deactivation can be implicit via configurable number of the MG occasions
R1#106bis-e
Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
· Option 2: by UE (via UCI or UL MAC CE)
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE
Agreement:
Support using UL MAC CE for MG activation request by UE (Option 2) for the purpose of positioning.
Agreement:
Support the following option (from the agreement made in RAN1#106-e) for a new MG activation procedure to be performed by the gNB for the purpose of positioning.
· Option 2: DL MAC CE
· FFS: Deactivation process
Agreement:
With regards to MG activation by DL MAC CE, further study
· DL MAC CE payload
· The necessity of pre-configuration of MGs in higher layers.
R1#107
Agreement
Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.
· Each MG in the preconfiguration is associated with an ID
· The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
· Send an LS to RAN2 and RAN3
Conclusion
Include in the LS the following content: 
· RAN1 understands it is up to RAN2 and/or RAN3 to decide how gNB determines the preconfiguration of MG(s).
Conclusion
For the MG activation request to the gNB by the LMF, it is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
· Include it in the LS to RAN2 and RAN3.

Agreement
The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG.
Agreement
PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.
· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window
· Include it in the LS to RAN2 and RAN3.
Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
· RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.
Include it in the LS to RAN2 and request RAN2 to decide whether DL MAC CE is feasible for this indication.



Based on the above R1 agreements, we make the following observations for the pre-configured MG in positioning:
Observation 4: For pre-configured MG in positioning
· On MG pre-configuration, NRPPa is used for the transferring the PRS configuration for MG pre-configuration and PRS processing window
· For MG request, the following options are supported
· Option1: by LMF
· Option2: by UL MAC CE indicating ID associated with pre-configured MG
· After gNB receives MG request either from UE or LMF, the pre-configured MG can be activated
· By DL MAC CE, indicating an ID associated with the preconfigured MG for activation
· On the MG deactivation, it is up to R2 to further discuss

1.3	PRS processing window
Furthermore, R1 has also agreed on PRS processing window, with the following agreements
	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected.
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected.
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window
· A UE shall be able to declare a PRS processing capability outside MG.
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)
· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell
Agreement:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.
Agreement
For the purpose of determining conditions for measuring the PRS outside of a MG, the expected Rx timing difference between the PRS from the non-serving cell and that from the serving cell is determined by expected RSTD and expected RSTD uncertainty in the assistance data.
Send an LS to request RAN4 study and determine the threshold, which is used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG.
· Examples for the threshold: CP length, 50% of the OFDM symbol, 1ms
· Other options can also be considered by RAN4
· Note: the requirement on whether UE needs to calculate the expected Rx time difference and/or compare against the threshold is also a part of the study request



For the above agreement, we can have the following observation:
Observation 5: PPW should anyhow be associated with a specific CC/serving cell and utilization of PPW should rely on the following conditions:
· PRS measurement bandwidth should be contained with the active DL BWP.
· PRS numerology should be the same as the active DL BWP.
· The Rx timing difference between PRS from the non-serving cell and PRS from the serving cell should be within a threshold.
· With regard to the third condition, some coordination between gNB and LMF to check whether the condition can be met based on the deployment, but we understand this can be either done by NRPPa, or by network implementation.

Furthermore, the following has been included in the LS from R1 to R2. 
	Agreement
PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.
1. It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
1. Note: It is up to gNB to determine the usage of measurement gap or PRS processing window
1. Include it in the LS to RAN2 and RAN3.

Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
1. RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.
Include it in the LS to RAN2 and request RAN2 to decide whether DL MAC CE is feasible for this indication.



Based on the above agreements and LS from R1 to R2, we can have the following observation for the commonalities and differences between efficient activation/deactivation of pre-configured MG and PPW:
Observation 6: Regarding the commonalities and differences between MG fast activation/deactivation and PPW
· The commonalities between MG fast activation and PPW are
· Both MG and PPW require preconfiguration by the gNB.
· Both MG and PPW can be requested by the LMF to activate.
· Both MG and PPW can be activated by a DL MAC CE.
· The difference between PPW and MG fast activation is that 
· PPW activation request can only be via LMF; but 
· MG activation request can be either via LMF or via UE (UL MAC CE)
2. Efficient MG/PPW activation/deactivation
2.1	NRPPa assistance for MG/PPW preconfiguration
In the first place, in order to perform MG/PPW preconfiguration, LMF may let the serving gNB know the PRS transmission in the neighbouring cells for proper MG and PPW preconfiguration. Hence, the LMF may help gNBs exchange the PRS configurations that could be covered by the preconfigured MGs. We think that this NRPPa message, similar to the TRP INFORMATION EXCHANGE message, can be non-UE associated. This is because the NRPPa message can be applicable to all the UEs that have the capability for MG/PPW preconfiguration for positioning and the MG/PPW configuration for these UEs can be common. It is up to RAN3 to decide whether other methods than the NRPPa approach can be considered, e.g. OAM, Xn.
Proposal 1: For MG/PPW preconfiguration, LMF may assist gNBs to exchange the PRS configuration via a non-UE associated NRPPa message.
· It is up RAN3 to decide whether other methods can be considered.
· Send an reply LS to RAN3/RAN1.
2.2	MG/PPW activation/deactivation request
2.2.1	By UL MAC CE
First, according to the current R1 agreements, R1 has not agreed on how to request the deactivation of MG and has left the discussion of this to R2. We think that the UL MAC CE should be able to indicate both MG activation/deactivation request, similar to the SCell activation/deactivation MAC CE. 
Next, R1 actually has not agreed on using UL MAC CE for PPW activation/deactivation. While from our understanding, this is not intentionally left out from R1 discussion and we think there is no reason not to support it. 
Based on the discussion above, we propose the following:
Proposal 2: UL MAC CE can be used for MG/PPW activation/deactivation request.
With the introduction of UL MAC CE for measurement gap request, there are currently two approaches for the UE to request MG for PRS measurement (a) legacy RRC message LocationMeasurementIndication (b) the new UL MAC CE. It should be discussed which option to use when the UE supports both. We think that when UE supports both and network configures it, the UE should prioritize UL MAC CE to save latency when the list of configured MGs can satisfy the need of the UE for MG; while if the pre-configured MG cannot satisfy the need of PRS measurement in the UE, the UE should use the legacy RRC message to flexibly request the MG
Proposal 3: When UE supports UL MAC CE for measurement gap request, network configures UL MAC CE based activation request, and MG is pre-configured to the UE, the UE should: 
· If one of the pre-configured MG can satisfy the need of PRS measurement in the UE, the UE triggers UL MAC CE for MG request
· Otherwise, UE sends the MG request by RRC message LocationMeasurementIndication
Another question is whether scheduling request should be triggered when UL MAC CE for MG request is triggered. The legacy UL MAC CEs, the following has been specified when there is no PUSCH to send the MAC CE
· For BSR, LBT failure MAC CE, SCell BFR, SR should be triggered 
· For PHR, SR is not triggered
For UL MAC CE for MG activation request, since the motivation for the MAC CE is for the latency reduction of the positioning, it is beneficial for the latency reduction if the MAC CE can be timely sent to the gNB. Hence, we think that SR should be triggered when the UL MAC CE for MG activation request is triggered and there is no PUSCH to accommodate it. 
Proposal 4: Trigger SR when there is no PUSCH and UL MAC CE for MG/PPW activation/deactivation request is triggered.
Another issue is the priority of the UL MAC CE for MG activation request. Currently, the following order of priority has been defined for the UL MAC CEs
	Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE or MAC CEs for BFR or Multiple Entry Configured Grant Confirmation MAC CE;
-	Sidelink Configured Grant Confirmation MAC CE;
-	LBT failure MAC CE;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for Pre-emptive BSR;
-	MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
-	MAC CE for SL-BSR included for padding.


On how to place the UL MAC CE for MG/PPW activation/deactivation request, we think that the priority of the MAC CE should be higher than BSR due to the reason that the purpose of the MAC CE is for latency reduction of positioning. However, in case of NRU operation and LBT failure recovery is supported, we think that the LBT failure MAC CE should have higher priority, since the robustness of the radio link has to be guaranteed. 
Proposal5: Priority of the UL MAC CE for MG/PPW activation/deactivation request is higher than BSR while lower than LBT failure MAC CE in LCP
2.2.2	By NRPPa message
Next, we have also agreed to use NRPPa message to let the LMF request MG in the UE when LMF is aware of the on-going positioning session in the UE. It should be further studied what contents are included in the NRPPa message. 
We think that when there is a need to perform a certain measurement for PRS, there is no need to send the exact PRS configuration for the MG request. This can be reflected in the current design of RRC message LocationMeasurementIndication that only the configuration of the requested MG is included, as the following.
	LocationMeasurementInfo information element
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINFO-START

LocationMeasurementInfo ::=     CHOICE {
    eutra-RSTD                  EUTRA-RSTD-InfoList,
    ...,
    eutra-FineTimingDetection   NULL,
    nr-PRS-Measurement-r16      NR-PRS-MeasurementInfoList-r16
}

EUTRA-RSTD-InfoList ::= SEQUENCE (SIZE (1..maxInterRAT-RSTD-Freq)) OF EUTRA-RSTD-Info

EUTRA-RSTD-Info ::= SEQUENCE {
    carrierFreq                 ARFCN-ValueEUTRA,
    measPRS-Offset              INTEGER (0..39),
    ...
}

NR-PRS-MeasurementInfoList-r16 ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF NR-PRS-MeasurementInfo-r16

NR-PRS-MeasurementInfo-r16 ::=      SEQUENCE {
    dl-PRS-PointA-r16                   ARFCN-ValueNR,
    nr-MeasPRS-RepetitionAndOffset-r16  CHOICE {
        ms20-r16                            INTEGER (0..19),
        ms40-r16                            INTEGER (0..39),
        ms80-r16                            INTEGER (0..79),
        ms160-r16                           INTEGER (0..159),
        ...
    },
    nr-MeasPRS-length-r16               ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},
    ...
}

-- TAG-LOCATIONMEASUREMENTINFO-STOP
-- ASN1STOP



Furthermore, we think that the NRPPa message for MG activation/deactivation request should mimic the contents of the RRC message LocationMeasuremetnIndication that (a) in MG activation request, NRPPa message includes the requested MG configuration; (b) in MG deactivation request, NRPPa message indicate the release of the MG
Proposal6: NRPPa message for MG/PPW activation/deactivation request should include the same content as the RRC message LocationMeasurementIndication: 
2.3	MG/PPW activation/deactivation command
From the above agreements in ePOS and MGenh, it should be observed that the motivation for the MG pre-configuration in RAN4-led WI is quite different from the motivation for ePOS. As observed in Section 2.2 and 2.1, there is a clear misalignment between the use of DL MAC CE for MG activation/deactivation. ePOS thinks it is useful while MGenh thinks it is not. Since, there is clear requirement established in the discussion for latency reduction in R1, we think it is needed that DL MAC CE can be used for activation/deactivation of pre-configured MG.
Proposal7: R2 confirms that DL MAC CE can be supported for pre-configured MG/PPW activation/deactivation command.
We think it should be further studied how the MG/PPW activation/deactivation command MAC CE is formatted, e.g., whether two MAC CEs are needed or a single MAC CE is enough, bits and fields within the MAC CE, etc.
3. PRS processing window
3.1	PPW configuration
As mentioned in observation, one major difference between PPW and MG is that PPW can be configured per UE, per band or per CC. It should be further discussed how this configuration can be enabled for the UE with PPW. Although the current MG is configured per UE since that the MG does not need to be associated with a certain band or CC. The difference of the PPW is that the PPW can only be effective for a certain band or CC. Hence, we think that PPW configuration should be provided under servingCellConfig. In this way, the PPW configuration can be naturally correlated with the same CC of that of the servingCellConfig. For multiple PPW pre-configuration, the configuration ID can be numbered within the CC and a certain ID can be indicated to the UE by MAC CE to activate a certain PPW configuration.
We propose the following for PPW configuration method.
Proposal8:  Configure PPW as PPW-config under servingCellConfig.
3.2	Spec modelling for PPW
Another major difference between PPW and MG is that MG affects both DL and UL transmission during the MG; while for PPW, the downlink transmission for symbols with PRS transmission within the window or the whole window are affected but the uplink transmission is not affected. For the downlink transmission, it includes (a) PDCCH monitoring (b) SPS reception (c) CSI-RS reception. We think that since, the control of PDCCH monitoring/SPS reception/CSI-RS reception is under the scope of MAC spec. These UE behaviours should be captured in the MAC spec. 
Proposal 9: Capture PPW modelling in the MAC spec. 
3.3	UE procedure within the PPW window
During the legacy spec for measurement gap, the UE is allowed to transmit PRACH within the MG by UE implementation. However, after PRACH is transmitted, the RAR reception, msgB reception and msg4 reception for contention resolution has higher priority than MG. This is reflected by the following spec:
	TS 38.321
1>	else if an SSB is selected above:
2>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured or indicated by PDCCH (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6], corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB).
TS 38.321 5.14
[bookmark: _Toc46490345][bookmark: _Toc52752040][bookmark: _Toc52796502][bookmark: _Toc90287213]5.14	Handling of measurement gaps
During a measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5]:
1>	not perform the transmission of HARQ feedback, SR, and CSI;
1>	not report SRS;
1>	not transmit on UL-SCH except for Msg3 or the MSGA payload as specified in clause 5.4.2.2;
1>	if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running:
2>	monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.
1>	else:
2>	not monitor the PDCCH;
2>	not receive on DL-SCH.



We think that for PPW, the same rationale applies that msg2/4/msgB reception should have higher priority than PPW. 
Proposal 10:	UE monitors PDCCH when the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running for the affected symbols in the PPW. 
4. Stage2 procedure for preconfigured MG/PPW for positioning latency reduction
In this section, we describe the general stage2 procedure on how to use preconfigured MG/PPW for latency reduction. 
4.0	MG/PPW pre-configuration
[image: ]
Figure, MG and PPW pre-configuration
1.	LMF collects PRS transmitted in the neighbouring TRPs for the UE
2.	Neighbour TRPs returns the PRS transmitted in the TRPs
3.	LMF delivers the PRS transmitted in the neighbour TRPs to the serving gNB of the UE
4.	UE sends the UE capability for MG/PPW pre-configuration to the serving gNB
5.	After receiving the UE capability for MG/PPW preconfig from different UEs and PRS transmission in the neighbouring TRPs, the serving gNB sends the PPW/MG preconfiguration to the UEs that support PPW/MG preconfiguration
4.1	Immediate MT-LR, NI-LR and MO-LR without autonomous self location

[image: ]
1.	LMF provides assistance data for the PRS to the UE via ProvideAssitanceInformation
2.	LMF sends LPP RequestLocationInformation to the UE
3.	MG/PPW in the UE is requested by either 
a	LMF sends NRPPa message to the UE requesting the MG to the serving gNB. This approach is transparent to the UE. The latency saving is in that the LMF can perform step 2 and 3a almost at the same time
b	UE sends the UL MAC CE for MG request. The latency saving is in that the MAC CE is generated by the MAC layer, does not need, e.g., ciphering and integrity protection in the PDCP layer; while the legacy RRC message LocationMeasurementIndication needs these
4	After receiving the MG request, the serving gNB activates the MG by DL MAC CE. The latency reduction can be achieved, again, by the use of MAC CE instead of the previous RRC message
5	UE performs PRS measurement according the PRS AD and measurement gap
6	After PRS measurement, UE or the LMF sends MG/PPW deactivation request to the gNB. Note that 6b may be after 8 when the LMF has already received the PRS measurement report from the UE;
7	With the deactivation request from the UE/LMF, the gNB sends MG/PPW deactivation command to the UE
8	UE sends measurement results to the LMF

4.2	Deferred MT-LR
[image: ]
1.	By rough estimation of the UE’s location, the LMF provides PRS assistance data that are suitable for the UE to the UE via LCS periodic-Triggered Invoke Request in LPP message
2.	If the UE can handle the request, the UE responds with LCS Periodic-Triggered Invoke Response
3.	UE monitors the configured location event in Step3
4.	When the event is detected, the UE sends MG/PPW activation request to the network, either by UL MAC CE or the legacy RRC message LocationMeasurementIndication
5.	When receiving the request by UL MAC CE for MG/PPW activation, the network sends DL MAC CE for MG activation command
6.	UE performs measurement of the PRS according to the PRS AD and MG
7.	UE sends MG/PPW deactivation request MAC CE to the gNB, either by UL MAC CE or the legacy RRC message LocationMeasurmentIndication
8.	When receiving the request by UL MAC CE for MG/PPW deactivation, the network sends DL MAC CE for MG deactivation command
9.	After the UE the measurement or optionall the location estimate, the UE sends the measurement results or location estimate to the LMF via Event Report
10.	If the LMF can handle the Event Report, it responds the UE with Event Report ACK
4.3	MO-LR with autonomous self location
[image: ]
1.	UE receives assistance information for PRS measurement with positioning system information.
2a/b. Alternatively, UE sends MO-LR request to the LMF via MO-LR request with type set to asssitanceData; and LMF provides assistance data for the PRS to the UE via ProvideAssitanceInformation
3.	MG/PPW in the UE is requested by UL MAC CE for MG/PPW activation request
4	After receiving the MG request, the serving gNB activates the MG by DL MAC CE activation command.
5.	UE performs PRS measurement according to the PRS assistance data and activated MG
6.	UE performs location estimate with the PRS measurements
7.	After finishing the PRS measurement, the UE sends UL MAC CE for MG/PPW deactivation request
8.	Then, network sends DL MAC CE for MG/PPW deactivation command 

Proposal 11: Adopt the stage2 procedure in Section 10 for PPW and MG preconfiguration
· Support NRPPa message for MG request for Immediate MT-LR, NI-LR and MO-LR without autonomous self location
· Support UL MAC CE for MG request for all types of LCS request
5. Concurrent MG
In R15 and R16, the UE may be configured with a per-UE gap or with one or two per-FR gap(s). But for the same gap type (per-UE gap, or FR1 gap, or FR2 gap), there cannot be multiple gaps. While, in addition to positioning, the UE may also need to perform other measurement, e.g., RRM measurement with other measurement gaps. For positioning, the UE can request multiple gaps to the gNB, while the gNB can only configure a single MG to the UE at a time. 
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINFO-START

LocationMeasurementInfo ::=     CHOICE {
    eutra-RSTD                  EUTRA-RSTD-InfoList,
    ...,
    eutra-FineTimingDetection   NULL,
    nr-PRS-Measurement-r16      NR-PRS-MeasurementInfoList-r16
}

EUTRA-RSTD-InfoList ::= SEQUENCE (SIZE (1..maxInterRAT-RSTD-Freq)) OF EUTRA-RSTD-Info

EUTRA-RSTD-Info ::= SEQUENCE {
    carrierFreq                 ARFCN-ValueEUTRA,
    measPRS-Offset              INTEGER (0..39),
    ...
}

NR-PRS-MeasurementInfoList-r16 ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF NR-PRS-MeasurementInfo-r16

NR-PRS-MeasurementInfo-r16 ::=      SEQUENCE {
    dl-PRS-PointA-r16                   ARFCN-ValueNR,
    nr-MeasPRS-RepetitionAndOffset-r16  CHOICE {
        ms20-r16                            INTEGER (0..19),
        ms40-r16                            INTEGER (0..39),
        ms80-r16                            INTEGER (0..79),
        ms160-r16                           INTEGER (0..159),
        ...
    },
    nr-MeasPRS-length-r16               ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},
    ...
}

-- TAG-LOCATIONMEASUREMENTINFO-STOP
-- ASN1STOP
The above gives motivation to support concurrent MG for positioning. 
The following agreements have been received in the LS from RAN4 in R2-2109367
	For definition of concurrent gaps:
Agreements: 
· Concurrent gaps are multiple measurement gaps configured by RRC message(s)
· Either by same or separate RRC messages
· Whether and how to introduce new IE(s) or duplicate the existing IE is left to RAN2.
· Note: if existing IE is to be used, the configuration mechanism shall allow NW to use the same IE to either configure additional concurrent MGP or update the configured MGP.

For applicability and configurations of concurrent gaps:
Agreements: 
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.
· The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
· One or more MO(s) for same or different RATs
· SSB and/or CSI-RS in each associated NR MO
· PRS
· It is feasible that one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs, e.g.,
· One gap is associated with only LTE measurement 
· One gap is associated with other measurements including NR.

Note: 
· It is RAN4 common understanding that frequency layer includes positioning frequency layer. 
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG.



Furthermore, in the R4 LS [4] to R2 in November meeting for concurrent gap, the following has been included:
	For applicability and configurations of concurrent MGs:
	PRS measurement for positioning including all positioning frequency layers is associated with only one of the concurrent gaps. It is up to network whether to associate a gap only to PRS measurement.
RAN4 to focus on NR and EUTRAN measurement requirements with concurrent gaps before considering 2G/3G. It is up to RAN2 to decide whether to support gap association to 2G/3G from signalling perspective.
Measurements for different frequency layers but with the same reference signal can be associated to different concurrent MGs.





For the discussion on joint operation between the three features of pre-config MG, concurrent gap and NCSG, the following has been included:
	For joint working among pre-configured gap, concurrent gap and NCSG
	By the end of RAN4#101-e meeting, RAN4 has been focusing on the individual requirements for the three objectives in the NR_MG_enh WI. There is no consensus in RAN4 whether requirements for joint working among pre-configured gap, concurrent gap and NCSG will be defined in Rel-17, mainly due to time limitation. 
It is RAN4 understanding that RAN2 will take joint working among Pre-MG, NCSG and concurrent gaps into account in RRC signalling design for forward compatibility, if it is considered as feasible by RAN2. 







Based on the above agreement above on the association between MG and frequency layer, we have the following observation:
Observation 7: On the concurrent gap and its relationship with positioning:
· There will be an association between MG and measurement object for multiple active gap
· The main reason is let the UE to know which 
· PRS for positioning measurement does not need to be associated a positioning frequency layer, i.e., no need to define the association between this MG and positioning frequency layers

Proposal 12: R2 confirms that concurrent MG can only be associated with only multiple pre-configured gaps for positioning, but there can be only one activated MG at a time. 
6. NCSG
In R17 MGenh, NCSG (Network-Controlled Small Gap) has also been proposed for the reduction of communication interruptions by MG. The following has been agreed by R4 during the last meeting in [5]. 
	1. Scenarios and use cases
1) For different types of measurement with NCSG:
Agreements: 
· NCSG can be used for:
· SSB based intra-frequency measurement with gap
· SSB based inter-frequency measurement with gap
· Inter-RAT E-UTRAN measurement
· Measurement on de-activated SCell
· NCSG will NOT be used for:
· 2G/3G measurements
· PRS measurements
· It is still FFS whether NCSG can be used for:
· RRM measurement for dormant SCell.
· CSI-RS based inter-frequency measurement



From our understanding, NCSG can actually be used for positioning. But since R4 has not investigated on this and agreements have already been made that NCSG will not be used for PRS measruements. Hence, we propose the following
Proposal 13: R2 confirms that NCSG is not supported for PRS measurement in R17.
7. Conclusion
We have the following observations for the above discussion
Observation 1: On the relationship between MG pre-configuration and positioning 
· MG pattern configured for positioning, i.e., gap pattern 24 and 25, can also be applicable for pre-configured MG; 
· Pre-configured MG and legacy MG can be configured at the same time, i.e., signaling design needs to take this into account
· Two methods for gap activation/deactivations are already supported
· Rule-based/autonomous approach: pre-configured MG can be activated/deactivated by BWP switching triggered by DCI or BWP-inactivityTimer
· Whether the MG is activated or not depends on the “rule”; 
· When the rule is not configured, a default behavior should be defined
· Network-based approach
· RRC-based approach: RRC can reconfigure the active/deactive status per BWP
· FFS MAC-CE-based approach
Observation 2: The motivation for R4 in pre-configured MG is to reduce the interruption time due to measurement gap, such that MG is applicable only when it is used on a specific BWP, i.e., no un-necessary interruption
Observation 3: MGenh session in RAN2#116e has reached the agreement that DL MAC CE-based MG activation/deactivation is not useful from the perspective of rule/RRC-based MG activation/deactivation. 
Observation 4: For pre-configured MG in positioning
· On MG pre-configuration, NRPPa is used for the transferring the PRS configuration for MG pre-configuration and PRS processing window
· For MG request, the following options are supported
· Option1: by LMF
· Option2: by UL MAC CE indicating ID associated with pre-configured MG
· After gNB receives MG request either from UE or LMF, the pre-configured MG can be activated
· By DL MAC CE, indicating an ID associated with the preconfigured MG for activation
· On the MG deactivation, it is up to R2 to further discuss

Observation 5: PPW should anyhow be associated with a specific CC/serving cell and utilization of PPW should rely on the following conditions:
· PRS measurement bandwidth should be contained with the active DL BWP.
· PRS numerology should be the same as the active DL BWP.
· The Rx timing difference between PRS from the non-serving cell and PRS from the serving cell should be within a threshold.
· With regard to the third condition, some coordination between gNB and LMF to check whether the condition can be met based on the deployment, but we understand this can be either done by NRPPa, or by network implementation.
Observation 6: Regarding the commonalities and differences between MG fast activation/deactivation and PPW
· The commonalities between MG fast activation and PPW are
· Both MG and PPW require preconfiguration by the gNB.
· Both MG and PPW can be requested by the LMF to activate.
· Both MG and PPW can be activated by a DL MAC CE.
· The difference between PPW and MG fast activation is that 
· PPW activation request can only be via LMF; but 
· MG activation request can be either via LMF or via UE (UL MAC CE)
Observation 7: On the concurrent gap and its relationship with positioning:
· There will be an association between MG and measurement object for multiple active gap
· The main reason is let the UE to know which 
· PRS for positioning measurement does not need to be associated a positioning frequency layer, i.e., no need to define the association between this MG and positioning frequency layers

We made the following proposals in this contribution:
Proposal 1: For MG/PPW preconfiguration, LMF may assist gNBs to exchange the PRS configuration via a non-UE associated NRPPa message.
· It is up RAN3 to decide whether other methods can be considered.
· Send an reply LS to RAN3/RAN1.

Proposal 2: UL MAC CE can be used for MG/PPW activation/deactivation request.
Proposal 3: When UE supports UL MAC CE for measurement gap request, network configures UL MAC CE based activation request, and MG is pre-configured to the UE, the UE should: 
· If one of the pre-configured MG can satisfy the need of PRS measurement in the UE, the UE triggers UL MAC CE for MG request
· Otherwise, UE sends the MG request by RRC message LocationMeasurementIndication

Proposal 4: Trigger SR when there is no PUSCH and UL MAC CE for MG/PPW activation/deactivation request is triggered.
Proposal5: Priority of the UL MAC CE for MG/PPW activation/deactivation request is higher than BSR while lower than LBT failure MAC CE in LCP
Proposal6: NRPPa message for MG/PPW activation/deactivation request should include the same content as the RRC message LocationMeasurementIndication: 
Proposal7: R2 confirms that DL MAC CE can be supported for pre-configured MG/PPW activation/deactivation command.
Proposal8:  Configure PPW as PPW-config under servingCellConfig.
Proposal 9: Capture PPW modelling in the MAC spec. 
Proposal10:	UE monitors PDCCH when the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running for the affected symbols in the PPW. 
Proposal 11: Adopt the stage2 procedure in Section 10 for PPW and MG preconfiguration
· Support NRPPa message for MG request for Immediate MT-LR, NI-LR and MO-LR without autonomous self location
· Support UL MAC CE for MG request for all types of LCS request
Proposal 12: R2 confirms that concurrent MG can only be associated with only multiple pre-configured gaps for positioning, but there can be only one activated MG at a time. 
Proposal 13: R2 confirms that NCSG is not supported for PRS measurement in R17.
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9. Text proposal for TS 38.321
	[bookmark: _Toc29239800][bookmark: _Toc37296154][bookmark: _Toc46490280][bookmark: _Toc52751975][bookmark: _Toc52796437][bookmark: _Toc90287148]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
AP	Aperiodic
BFR	Beam Failure Recovery
BSR	Buffer Status Report
BWP	Bandwidth Part
CE	Control Element
CG	Cell Group
CI-RNTI	Cancellation Indication RNTI
CSI	Channel State Information
CSI-IM	CSI Interference Measurement
CSI-RS	CSI Reference Signal
CS-RNTI	Configured Scheduling RNTI
DAPS	Dual Active Protocol Stack
DCP	DCI with CRC scrambled by PS-RNTI
DL-PRS	DownLink-Positioning Reference Signal
IAB	Integrated Access and Backhaul
INT-RNTI	Interruption RNTI
LBT	Listen Before Talk
LCG	Logical Channel Group
LCP	Logical Channel Prioritization
MCG	Master Cell Group
MG	Measurement Gap
MPE	Maximum Permissible Exposure
NUL	Normal Uplink
NZP CSI-RS	Non-Zero Power CSI-RS
PDB	Packet Delay Budget
PHR	Power Headroom Report
PS-RNTI	Power Saving RNTI
PTAG	Primary Timing Advance Group
QCL	Quasi-colocation
PPW	PRS Processing Window
PRS	Positioning Reference Signal
RS	Reference Signal
SCG	Secondary Cell Group
SFI-RNTI	Slot Format Indication RNTI
SI	System Information
SL-RNTI	Sidelink RNTI
SLCS-RNTI	Sidelink Configured Scheduling RNTI
SpCell	Special Cell
SP	Semi-Persistent
SP-CSI-RNTI	Semi-Persistent CSI RNTI
SPS	Semi-Persistent Scheduling
SR	Scheduling Request
SS	Synchronization Signals
SSB	Synchronization Signal Block
STAG	Secondary Timing Advance Group
SUL	Supplementary Uplink
TAG	Timing Advance Group
TCI	Transmission Configuration Indicator
TPC-SRS-RNTI	Transmit Power Control-Sounding Reference Signal-RNTI
UCI	Uplink Control Information
V2X	Vehicle-to-Everything
ZP CSI-RS	Zero Power CSI-RS
==============================NEXT CHANGE=================================
5.14	Handling of measurement gaps
During an activated measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5]:
1>	not perform the transmission of HARQ feedback, SR, and CSI;
1>	not report SRS;
1>	not transmit on UL-SCH except for Msg3 or the MSGA payload as specified in clause 5.4.2.2;
1>	if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running:
2>	monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.
1>	else:
2>	not monitor the PDCCH;
2>	not receive on DL-SCH.
==============================NEXT CHANGE================================
5.X	Handling of PRS Positioning Window
When PPW is activated and PRS has higher priority than DL channel and signals, for the affected symbols within the PPW according to clause 5.1.6.5 in [7] TS 38.214, the MAC entity shall:
1>	not receive DL-SCH;
1>	not receive PDCCH. 
Editor’s NOTE:	FFS UE behaviour during RAR window and contention resolution window
==============================NEXT CHANGE================================
5.Y	MG/PPW activation/deactivation request
If the UE is configured with pre-configured MG/PPW, the UE may request the network to activate or deactivate the MG/PPW.  
Editor’s NOTE:	FFS triggering/cancelling of the MAC CE, whether SR is triggered when there is no UL-SCH resource to accommodate the MAC CE plus its subheader, 
=============================NEXT CHANGE=================================
5.18.x	MG/PPW activation/deactivation command
If the UE is configured with per-configured MG/PPW, the network may send DL MAC CE for MG/PPW activation or deactivation command to the UE as in clause 6.1.3.y. For the activated MG/PPW, the UE shall follow the specified UE behaviour in clause 5.14 for MG and the specified UE behaviour in clause 5.x for PPW.
Upon the reception of the MAC CE for MG/PPW activation/deactivation command, the MAC entity shall:
-	if the MG/PPW activation/deactivation MAC CE indicates the deactivation of a configured MG/PPW:
-	deactivate the MG/PPW.
-	if the MG/PPW activation/deactivation MAC CE indicates the activation of a configured MG:
-	activate the MG according to the procedure specified in clause 5.14.
-	if the MG/PPW activation/deactivation MAC CE indicates the activation of a configured PPW:
-	activate the PPW according to the procedure specified in clause 5.X.
==============================NEXT CHANGE================================
6.1.3.x		MG/PPW activation/deactivation request MAC CE
The MG/PPW activation/deactivation request MAC CE is identified by MAC subheader with LCID/eLCID as specified in Table 6.2.1-2.
Editor’s NOTE:	FFS the format of the MAC CE and the fields within the MAC CE.
==============================NEXT CHANGE================================
6.1.3.y	MG/PPW activation/deactivation command MAC CE
The MG/PPW activation/deactivation command MAC CE is identified by MAC subheader with LCID/eLCID as specified in Table 6.2.1-1.
Editor’s NOTE:	FFS the format of the MAC CE and the fields within the MAC CE; whether to use two MAC CEs or a single MAC CE for the activation/deactivation commands of MG and PPW

==================================NEXT CHANGE===========================
[bookmark: _Toc90287319][bookmark: _Toc52796607][bookmark: _Toc52752145][bookmark: _Toc46490450][bookmark: _Toc37296319][bookmark: _Toc29239902]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The size of the LCID field is 6 bits. If the LCID field is set to 34, one additional octet is present in the MAC subheader containing the eLCID field and follow the octet containing LCID field. If the LCID field is set to 33, two additional octets are present in the MAC subheader containing the eLCID field and these two additional octets follow the octet containing LCID field;
-	eLCID: The extended Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE as described in tables 6.2.1-1a, 6.2.1-1b, 6.2.1-2a and 6.2.1-2b for the DL-SCH and UL-SCH respectively. The size of the eLCID field is either 8 bits or 16 bits.
NOTE:	The extended Logical Channel ID space using two-octet eLCID and the relevant MAC subheader format is used, only when configured, on the NR backhaul links between IAB nodes or between IAB node and IAB Donor.
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs, padding, and MAC SDUs containing UL CCCH. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to 0.
The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Codepoint/Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35–46
	Reserved

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding



Table 6.2.1-1a Values of two-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to (216 – 1)
	320 to (216 + 319)
	Identity of the logical channel



Table 6.2.1-1b Values of one-octet eLCID for DL-SCH
	Codepoint
	Index
	LCID values

	0 to 244
	64 to 308
	Reserved

	245
	309
	Serving Cell Set based SRS Spatial Relation Indication

	246
	310
	PUSCH Pathloss Reference RS Update

	247
	311
	SRS Pathloss Reference RS Update

	248
	312
	Enhanced SP/AP SRS Spatial Relation Indication

	249
	313
	Enhanced PUCCH Spatial Relation Activation/Deactivation

	250
	314
	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH

	251
	315
	Duplication RLC Activation/Deactivation

	252
	316
	Absolute Timing Advance Command

	253
	317
	SP Positioning SRS Activation/Deactivation

	254
	318
	Provided Guard Symbols

	255
	319
	Timing Delta



Table 6.2.1-2 Values of LCID for UL-SCH
	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35–44
	Reserved

	45
	Truncated Sidelink BSR

	46
	Sidelink BSR

	47
	Reserved

	48
	LBT failure (four octets)

	49
	LBT failure (one octet)

	50
	BFR (one octet Ci)

	51
	Truncated BFR (one octet Ci)

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5])

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding



[bookmark: _Toc12718157]Table 6.2.1-2a Values of two-octet eLCID for UL-SCH
	Codepoint
	Index
	LCID values

	0 to (216 – 1)
	320 to (216 + 319)
	Identity of the logical channel



Table 6.2.1-2b Values of one-octet eLCID for UL-SCH
	Codepoint
	Index
	LCID values

	0 to 249
	64 to 313
	Reserved

	250
	314
	BFR (four octets Ci)

	251
	315
	Truncated BFR (four octets Ci)

	252
	316
	Multiple Entry Configured Grant Confirmation

	253
	317
	Sidelink Configured Grant Confirmation

	254
	318
	Desired Guard Symbols

	255
	319
	Pre-emptive BSR


Editor’s NOTE:	FFS whether to use LCID or eLCID for MAC CE for MG/PPW activation/deactivation request and MAC CE for MG/PPW activation/deactivation command. 




10. Text proposal for TS 38.305
10.0	MG/PPW pre-configuration
[image: ]
Figure, MG and PPW pre-configuration
1.	LMF collects PRS transmitted in the neighbouring TRPs for the UE
2.	neighbour TRPs returns the PRS transmitted in the TRPs
3.	LMF delivers the PRS transmitted in the neighbour TRPs to the serving gNB of the UE
4.	UE sends the UE capability for MG/PPW pre-configuration to the serving gNB
5.	After receiving the UE capability for MG/PPW preconfig from different UEs and PRS transmission in the neighbouring TRPs, the serving gNB sends the PPW/MG preconfiguration to the UEs that support PPW/MG preconfiguration
10.1	Immediate MT-LR, NI-LR and MO-LR without autonomous self location

[image: ]
1.	LMF provides assistance data for the PRS to the UE via ProvideAssitanceInformation
2.	LMF sends LPP RequestLocationInformation to the UE
3.	MG/PPW in the UE is requested by either 
a	LMF sends NRPPa message to the UE requesting the MG to the serving gNB. This approach is transparent to the UE. The latency saving is in that the LMF can perform step 6 and 7 almost at the same time
b	UE sends the UL MAC CE for MG request. The latency saving is in that the MAC CE is generated by the MAC layer, does not need, e.g., ciphering and integrity protection in the PDCP layer; while the legacy RRC message LocationMeasurementIndication needs these
4	After receiving the MG request, the serving gNB activates the MG by DL MAC CE. The latency reduction can be achieved, again, by the use of MAC CE instead of the previous RRC message
5	UE performs PRS measurement according the PRS AD and measurement gap
6	After PRS measurement, UE or the LMF sends MG/PPW deactivation request to the gNB. Note that 6b may be after 8 when the LMF has already received the PRS measurement report from the UE;
7	With the deactivation request from the UE/LMF, the gNB sends MG/PPW deactivation command to the UE
8	UE sends measurement results to the LMF

10.2	Deferred MT-LR
[image: ]
1.	By rough estimation of the UE’s location, the LMF provides PRS assistance data that are suitable for the UE to the UE via LCS periodic-Triggered Invoke Request in LPP message
2.	If the UE can handle the request, the UE responds with LCS Periodic-Triggered Invoke Response
3.	UE monitors the configured location event in Step3
4.	When the event is detected, the UE sends MG/PPW activation request to the network, either by UL MAC CE or the legacy RRC message LocationMeasurementIndication
5.	When receiving the request by UL MAC CE for MG/PPW activation, the network sends DL MAC CE for MG activation command
6.	UE performs measurement of the PRS according to the PRS AD and MG
7.	UE sends MG/PPW deactivation request MAC CE to the gNB, either by UL MAC CE or the legacy RRC message LocationMeasurmentIndication
8.	When receiving the request by UL MAC CE for MG/PPW deactivation, the network sends DL MAC CE for MG deactivation command
9.	After the UE the measurement or optionall the location estimate, the UE sends the measurement results or location estimate to the LMF via Event Report
10.	If the LMF can handle the Event Report, it responds the UE with Event Report ACK
10.3	MO-LR with autonomous self location
[image: ]
1.	UE receives assistance information for PRS measurement with positioning system information.
2a/b. Alternatively, UE sends MO-LR request to the LMF via MO-LR request with type set to asssitanceData; and LMF provides assistance data for the PRS to the UE via ProvideAssitanceInformation
3.	MG/PPW in the UE is requested by UL MAC CE for MG/PPW activation request
4	After receiving the MG request, the serving gNB activates the MG by DL MAC CE activation command.
5.	UE performs PRS measurement according to the PRS assistance data and activated MG
6.	UE performs location estimate with the PRS measurements
7.	After finishing the PRS measurement, the UE sends UL MAC CE for MG/PPW deactivation request
8.	Then, network sends DL MAC CE for MG/PPW deactivation command 
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