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1	Introduction
This contribution provides our view on some remaining issues on RRC.
2	Discussion
2.1 [S207] Restriction on configType setting in SRS-PosRRC-InactiveValidityAreaConfig
Some enhancements on positioning SRS configuration in RRC_INACTIVE are made in R18 for LPHAP. 
First, we introduce the concept of ‘validity area’ to allow UE to continue SRS Tx in RRC_INACTIVE state within the area consisting of several cells. More specifically, the serving gNB provides the UE with the positioning SRS configuration associated with the validity area to which the serving cell is belonging via RRCRelease message. Then, the UE can transmit the positioning SRS with the configuration within the validity area. 
On top of that, the concept of ‘pre-configuration’ is also introduced to expand the scenario to multiple validity areas. For example, let’s assume that we want to tract position of the target UE that is moving around the factory area covered by multiple validity areas. In this case, if the NW can provide the UE with only one SRS configuration for the currently located validity area, the UE should transit to RRC_CONNECTED state to get new positioning SRS configuration whenever it moves to another validity area, which makes the UE consume more energy. To avoid that kind of inefficiency, the NW is allowed to provide not only the SRS configuration for the current validity area but also other SRS pre-configurations for the neighboring validity area. 
The aforementioned two new features, ‘validity area’ and ‘pre-configuration’ can be used together naturally and SRS-PosRRC-InactiveValidityAreaConfigList-r18 is introduced in the latest 38.331 [1] to support them as below. 
	SRS-PosRRC-InactiveValidityAreaConfigList-r18  ::= SEQUENCE SIZE(1..maxNrOfVA-r18) OF SRS-PosRRC-InactiveValidityAreaConfig-r18

SRS-PosRRC-InactiveValidityAreaConfig-r18 ::= SEQUENCE {
    configType-r18                                ENUMERATED {preconfig, non-preconfig},
    srs-PosConfigValidityArea-r18                 SEQUENCE (SIZE(1..maxNrOfCellsInVA-r18)) OF CellIdentity,
    srs-PosConfigNUL-r18                          SRS-PosConfig-r17                                              OPTIONAL,   -- Need R
<<omitted>>
...
}


As we can see above, the SRS-PosRRC-InactiveValidityAreaConfigList-r18 can include one or more SRS-PosRRC-InactiveValidityAreaConfig-r18 items and each of them contains the SRS configuration and the associated validity area (i.e., srs-PosConfigValidityArea-r18). Also, the configType-r18 indicates whether each SRS configuration can be applied immediately (i.e., non-preconfig) or later (i.e., preconfig). Thus, the SRS configuration for the currently located validity area can have the configType set as ‘non-preconfig’ and the others for neighbouring validity area should have the configType set as ‘preconfig’. 
Observation 1: In SRS-PosRRC-InactiveValidityAreaConfigList, the SRS configuration for the currently located validity area can have the configType set as ‘non-preconfig’ and the others for neighbouring validity area should have the configType set as ‘preconfig’.
However, the yellow part in the following field description seems to give some restriction on configType setting that the configType should be set ‘preconfig’ for all SRS configurations when NW configures multiple validity area. 
	srs-PosRRC-InactiveValidityAreaConfigList
List of SRS for positioning configuration during RRC_INACTIVE state which is valid across a number of cells comprising a validity area. For each validity area, the UE is preconfigured with only one SRS for positioning configuration.
The Network configures multiple validity area only when configType value is set preconfig.
<<omitted>>



Observation 2: The current field description of srs-PosRRC-InactiveValidityAreaConfigList seems to give the restriction that the configType should be set ‘preconfig’ for all SRS configurations when NW configures multiple validity area, which has not been agreed before.
In our view, when the NW configures multiple SRS configurations via srs-PosRRC-InactiveValidityAreaConfigList, at least the configuration for the currently located validity area should be allowed to have the configType set as ‘non-preconfig’ to be applied immediately. Otherwise, the UE needs to initiate another RRCResume procedure to apply the configuration right after it receives RRCRelease message and transits to RRC_INACTIVE state. For that, we would like to propose the following.
Proposal 1: When the NW configures multiple validity areas, only the one for the currently located validity area can have configType set to ‘non-preconfig’ and the others should have configType set to ‘preconfig’. Adopt the text proposal TP1 below.
Text proposal: TP1
	srs-PosRRC-InactiveValidityAreaConfigList
List of SRS for positioning configuration during RRC_INACTIVE state which is valid across a number of cells comprising a validity area. For each validity area, the UE is preconfigured with only one SRS for positioning configuration.
The Network configures multiple validity area only when configType value is set preconfig.
When the NW configures multiple validity areas, only the one for the currently located validity area can have configType set to ‘non-preconfig’ and the others should have configType set to ‘preconfig’.
The below fields for the respective IEs are configured commonly in the validity area when srs-PosRRC-InactiveValidityAreaConfig is configured:
IE SRS-PosReseourceSet: srs-PosResourceSetId,	srs-PosResourceSetIdList, srs-PosResourceIdList, resourceType, alpha, p0
IE SRS-PosResource: srs-PosResourceId, transmissionComb, resourceMapping, freqDomainShift, freqHopping, resourceType, groupOrSequenceHopping, sequenceID


2.2 [S205] How/when the UE activate/apply the pre-configured SRS
Until now RAN2 has agreement only on how the UE requests activation of preconfigured SRS by sending RRCResumeRequest message. However, there is no clear agreement on how/when the UE activate/apply the preconfigured SRS yet. There can be two general approach below. 
- Option 1: The UE can activate/apply the pre-configuration by sending RRCResumeRequest. (by itself, without confirm from NW) 
- Option 2: The UE can activate/apply the pre-configuration based NW indication (e.g., 1bit indication in RRCRelease message).
In our view, to avoid the misunderstanding on the activation status between NW and UE, the option 2 above is preferred. Since the activation/application procedure is not agreed and not specified in the current Spec., we would like to propose the following.
Proposal 2: RAN2 discuss the following options for the activation/application of pre-configured SRS. Capture the conclusion as procedure text in RRC.
· Option 1: The UE can activate/apply the pre-configuration by sending RRCResumeRequest. (by itself, without confirm from NW) 
· Option 2: The UE can activate/apply the pre-configuration based NW indication (e.g., explicit indication in RRCRelease message).
2.3 [Z156] Positioning SRS Bandwidth Aggregation
According to the RAN1 UE features list [2], the maximum number of aggregated SRS resource sets supported by UE for SRS BA is ‘16’ as below.
	 41. NR_pos_enh2
	41-4-6
	…
	1. The number of supported aggregated carriers in intra band contiguous carriers
2. Maximum aggregated UL SRS bandwidth in MHz, which is supported and reported by UE
5. Max number of aggregated SRS resource sets for positioning supported by UE for SRS bandwidth aggregation
6. Maximum number of aggregated SRS resources for bandwidth aggregation
7. Maximum number of aggregated SRS resources for bandwidth aggregation per slot
8. Support the same SRS power reduction across aggregated carriers
	…
	Component 1 candidate values: {2,3,2and3}

Component 2 candidate values:
For 2 in Component 1:
FR1 bands: {80, 100, 160, 200M}
FR2 bands: {50, 100, 200, 400, 600, 800}
For 3 in Component 1:
FR1 bands: {80, 100, 160, 200, 300}
FR2 bands: {50, 100, 200, 400, 600, 800, 1000, 1200}

Component 5 candidate values: {1, 2, 4, 8, 12, 16}

Component 6 candidate values: 
[Periodic: {1,2,4,8,16,32,64}
Aperiodic: {0,1,2,4,8,16,32,64}
Semi-persistent: {0,1,2,4,8,16,32,64}]

Component 7 candidate values: 
[Periodic: {1,2,3,4,5,6,8,10,12,14}
Aperiodic: {0,1,2,3,4,5,6,8,10,12,14}
Semi-persistent: {0,1,2,3,4,5,6,8,10,12,14}]

Note: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3 intra-band contiguous CCs.

Note: each two or three linked SRS resources are counted as 1 resource

Note: A UE that support FG [13-8a] must signal a non-zero value for components 6 and 7 for aperiodic

Need for location server to know if the feature is supported. UE only reports the number on bands for the current configured CA band combination.


Since each combination of aggregated SRS consists of 2 or 3 aggregated SRS Resource sets, the maximum number of combination would be 8(=16 /2). 
 Observation 4: According to the RAN1 UE features list (R1-2312572), the maximum number of aggregated SRS resource sets supported by UE for SRS BA is ‘16’. Considering that 2 or 3 SRS resource sets can be aggregated together, the maximum number of aggregated SRS resource set combinations would be ‘8’.
Proposal 3: Support the configuration to indicate the maximum ‘8’ combinations of aggregated SRS resource sets for positioning SRS BA. Adopt the text proposal TP3 below.
Text Proposal: TP3
	RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
    needForInterruptionConfigNR-r18         ENUMERATED { enabled, disabled }                               OPTIONAL, -- Need M
    uav-Config-r18                          SetupRelease { UAV-Config-r18 }                                OPTIONAL, -- Need M
    sl-IndirectPathAddChange-r18            SetupRelease { SL-IndirectPathAddChange-r18 }                  OPTIONAL, -- Need M
    n3c-IndirectPathAddChange-r18           SetupRelease { N3C-IndirectPathAddChange-r18 }                 OPTIONAL, -- Need M
    n3c-IndirectPathConfigRelay-r18         SetupRelease { N3C-IndirectPathConfigRelay-r18 }               OPTIONAL, -- Need M
    otherConfig-v1800                       OtherConfig-v1800                                              OPTIONAL, -- Need M
    srs-PosResourceSetLinkedForAggBW-InfoList-r18 SetupRelease { SRS-PosResourceSetLinkedForAggBW-InfoList-r18 }     OPTIONAL, -- Need M
    ltm-Config-r18                          SetupRelease {LTM-Config-r18}                                  OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}
<<Omitted>>
SRS-PosResourceSetLinkedForAggBW-Info-r18 ::= SEQUENCE (SIZE(1..maxNrOfPosSRSAggregation)) of  SRS-PosResourceSetLinkedForAggBWList-r18
SRS-PosResourceSetLinkedForAggBWList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18



2.4 Request for SL-PRS BW (related to RAN1 LS, R1-2312630)
According to the RAN1 LS [3], RAN1 requests RAN2/3 to consider how the gNB receives a request for SL-PRS BW from LMF or UE in case of Scheme 1. In our view, RAN2 can focus on whether/how the request for SL-PRS BW from the UE to the gNB is supported. 
First, we need to check whether it is already supported with the current specification or not. For scheme 1 resource allocation, the UE can request the resource allocation for SL-PRS either via SL-PRS Resource Request MAC CE (for dynamic grant) or via UEAassistanceInformation (for configured grant). In the case of SL-PRS Resource Request MAC CE, it includes only destination index and SL-PRS priority of SL-PRS. Also, the SL-PRS-TxInfo-r18 in UAI contains only the requested periodicity, priority, and delay budget. Thus, the request for SL-PRS BW from UE to gNB is not specified/supported in the current MAC/RRC spec.
Observation 5: Request for SL-PRS BW from UE to gNB is not specified/supported in the current MAC/RRC spec.
In our view, the straightforward way to support the request for SL-PRS BW is just to include the requested BW in SL-PRS Resource Request MAC CE and SL-PRS-TxInfo-r18 in UEAssistanceInformation. Thus, we would like to propose the following.
Proposal 4: Introduce a new field to indicate the requested SL-PRS BW in SL-PRS Resource Request MAC CE (in MAC) and SL-PRS-TxInfo-r18 in UEAssistnaceInformation (in RRC). Adopt the following text proposal TP4 for RRC correction.
Text Proposal: TP4
	SL-PRS-UE-AssistanceInformationNR-r18 ::= SEQUENCE (SIZE (1..maxNrofSL-PRS-TxConfig-r18)) OF SL-PRS-TxInfo-r18

SL-PRS-TxInfo-r18 ::=                 SEQUENCE {
    sl-PRS-Periodicity-r18                ENUMERATED {ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000, spare6,
                                                        spare5, spare4, spare3, spare2, spare1},
    sl-PRS-Priority-r18                   INTEGER (1..8)                                 OPTIONAL,
    sl-PRS-DelayBudget-r18                INTEGER (0..1023)                              OPTIONAL,
	sl-PRS-Bandwidth-r18					ENUMERATED {mhz5, mhz10, mhz20, mhz40, mhz50, mhz80, mhz100, mhz200, mhz400, spare7, spare6, spare5, spare4, spare3, spare2, spare1}							OPTIONAL,
	...
}

FFS. Need RAN1 confirmation on the specific values for the requested bandwidth. The current values are temporally set based on the feature 41-1-1 in the RAN1 UE features list (R1-2312572).



2.5 SRS pre-configuration in UE CONTEXT RETRIEVE (i.e., HandoverPreparationInformation)
According to the latest 38.331 [1], the UE sends RRCResumeRequest message with the newly introduced ResumeCause (srs-PosConfigOrActivationReq) either for SRS configuration request or for activation of pre-configured SRS. Once the serving gNB receives the RRCResumeRequest with the resumeCause, it will initiate UE CONTEXT RETRIEVE procedure to request the NR RRC information (i.e., HandoverPreparationInformation) from the last serving gNB. Then, the serving gNB needs to proceed the required procedure either for new SRS configuration or for activation of pre-configured SRS. For example, if the resume request is for new SRS configuration, the serving gNB can start the coordination procedure with the LMF to prepare the new SRS configuration. On the other hands, if the resume request is for activation of pre-configured SRS, the serving gNB can just transfer the UE to RRC_INATIVE state by sending RRCRelease message and report the activation to the LMF. 
To interpret the purpose of resume request correctly, the serving gNB should be aware of whether the UE has any valid SRS pre-configuration for the current cell or not. However, with the current specification, the SRS pre-configuration provided to UE in RRCRelease before can not be exchanged between the current and last serving gNB because the corresponding information is not included in HandoverPreparationInformation. Thus, even when the UE initiates the resume procedure for activation of pre-configured SRS, the serving gNB can regard it as new configuration request and prepare a new SRS configuration, which makes the pre-configuration feature not workable. 
Observation 3: The SRS pre-configuration can not be exchanged between the current and last serving gNB when the UE reselects a new cell and initiates the resume procedure for activation of pre-configured SRS. This makes the pre-configuration feature not workable.
Proposal 2: Include the SRS pre-configuration (i.e., srs-PosRRC-InactiveValidityAreaConfigList-r18) in HandoverPreparationInformation message. Adopt the text proposal TP2 below.
Text proposal: TP2
	HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

AS-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]],
    [[
    sdt-Config-r17                          SDT-Config-r17                                  OPTIONAL
    ]],
	[[
	srs-PosRRC-InactiveValidityAreaConfig-r18		SRS-PosRRC-InactiveValidityAreaConfigList-r18		OPTIONAL
	]]

}


3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
[S207] Restriction on configType setting in SRS-PosRRC-InactiveValidityAreaConfig:
Observation 1: In SRS-PosRRC-InactiveValidityAreaConfigList, the SRS configuration for the currently located validity area can have the configType set as ‘non-preconfig’ and the others for neighbouring validity area should have the configType set as ‘preconfig’.
Observation 2: The current field description of srs-PosRRC-InactiveValidityAreaConfigList seems to give the restriction that the configType should be set ‘preconfig’ for all SRS configurations when NW configures multiple validity area, which has not been agreed before.
Proposal 1: When the NW configures multiple validity areas, only the one for the currently located validity area can have configType set to ‘non-preconfig’ and the others should have configType set to ‘preconfig’. Adopt the text proposal TP1 below.
Text proposal: TP1
	srs-PosRRC-InactiveValidityAreaConfigList
List of SRS for positioning configuration during RRC_INACTIVE state which is valid across a number of cells comprising a validity area. For each validity area, the UE is preconfigured with only one SRS for positioning configuration.
The Network configures multiple validity area only when configType value is set preconfig.
When the NW configures multiple validity areas, only the one for the currently located validity area can have configType set to ‘non-preconfig’ and the others should have configType set to ‘preconfig’.
The below fields for the respective IEs are configured commonly in the validity area when srs-PosRRC-InactiveValidityAreaConfig is configured:
IE SRS-PosReseourceSet: srs-PosResourceSetId,	srs-PosResourceSetIdList, srs-PosResourceIdList, resourceType, alpha, p0
IE SRS-PosResource: srs-PosResourceId, transmissionComb, resourceMapping, freqDomainShift, freqHopping, resourceType, groupOrSequenceHopping, sequenceID



[S205] How/when the UE activate/apply the pre-configured SRS:
[bookmark: _GoBack]Proposal 2: RAN2 discuss the following options for activation/application of pre-configured SRS. Capture the conclusion as procedure text in RRC.
· Option 1: The UE can activate/apply the pre-configuration by sending RRCResumeRequest. (by itself, without confirm from NW) 
· Option 2: The UE can activate/apply the pre-configuration based NW indication (e.g., explicit indication in RRCRelease message).

 [Z156] Positioning SRS Bandwidth Aggregation:
Observation 3: According to the RAN1 UE features list (R1-2312572), the maximum number of aggregated SRS resource sets supported by UE for SRS BA is ‘16’. Considering that 2 or 3 SRS resource sets can be aggregated together, the maximum number of aggregated SRS resource set combinations would be ‘8’.
Proposal 3: Support the configuration to indicate the maximum ‘8’ combinations of aggregated SRS resource sets for positioning SRS BA. Adopt the text proposal TP2 below.
Text Proposal: TP2
	RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
    needForInterruptionConfigNR-r18         ENUMERATED { enabled, disabled }                               OPTIONAL, -- Need M
    uav-Config-r18                          SetupRelease { UAV-Config-r18 }                                OPTIONAL, -- Need M
    sl-IndirectPathAddChange-r18            SetupRelease { SL-IndirectPathAddChange-r18 }                  OPTIONAL, -- Need M
    n3c-IndirectPathAddChange-r18           SetupRelease { N3C-IndirectPathAddChange-r18 }                 OPTIONAL, -- Need M
    n3c-IndirectPathConfigRelay-r18         SetupRelease { N3C-IndirectPathConfigRelay-r18 }               OPTIONAL, -- Need M
    otherConfig-v1800                       OtherConfig-v1800                                              OPTIONAL, -- Need M
    srs-PosResourceSetLinkedForAggBW-InfoList-r18 SetupRelease { SRS-PosResourceSetLinkedForAggBW-InfoList-r18 }     OPTIONAL, -- Need M
    ltm-Config-r18                          SetupRelease {LTM-Config-r18}                                  OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}
<<Omitted>>
SRS-PosResourceSetLinkedForAggBW-Info-r18 ::= SEQUENCE (SIZE(1..maxNrOfPosSRSAggregation)) of  SRS-PosResourceSetLinkedForAggBWList-r18
SRS-PosResourceSetLinkedForAggBWList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18



Request for SL-PRS BW:
Observation 4: Request for SL-PRS BW from UE to gNB is not specified/supported in the current MAC/RRC spec.
Proposal 4: Introduce a new field to indicate the requested SL-PRS BW in SL-PRS Resource Request MAC CE (in MAC) and SL-PRS-TxInfo-r18 in UEAssistnaceInformation (in RRC). Adopt the following text proposal TP4 for RRC correction.
Text Proposal: TP4
	SL-PRS-UE-AssistanceInformationNR-r18 ::= SEQUENCE (SIZE (1..maxNrofSL-PRS-TxConfig-r18)) OF SL-PRS-TxInfo-r18

SL-PRS-TxInfo-r18 ::=                 SEQUENCE {
    sl-PRS-Periodicity-r18                ENUMERATED {ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000, spare6,
                                                        spare5, spare4, spare3, spare2, spare1},
    sl-PRS-Priority-r18                   INTEGER (1..8)                                 OPTIONAL,
    sl-PRS-DelayBudget-r18                INTEGER (0..1023)                              OPTIONAL,
	sl-PRS-Bandwidth-r18					ENUMERATED {mhz5, mhz10, mhz20, mhz40, mhz50, mhz80, mhz100, mhz200, mhz400, spare7, spare6, spare5, spare4, spare3, spare2, spare1}							OPTIONAL,
	...

}

FFS. Need RAN1 confirmation on the specific values for the requested bandwidth. The current values are temporally set based on the feature 41-1-1 in the RAN1 UE features list (R1-2312572).



SRS pre-configuration in UE CONTEXT RETRIEVE (i.e., HandoverPreparationInformation):
Observation 5: The SRS pre-configuration can not be exchanged between the current and last serving gNB when the UE reselects a new cell and initiates the resume procedure for activation of the pre-configured SRS. This makes the pre-configuration feature not workable.
Proposal 5: Include the SRS pre-configuration (i.e., srs-PosRRC-InactiveValidityAreaConfigList-r18) in HandoverPreparationInformation message. Adopt the text proposal TP3 below.
Text proposal: TP3
	HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

AS-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]],
    [[
    sdt-Config-r17                          SDT-Config-r17                                  OPTIONAL
    ]],
	[[
	srs-PosRRC-InactiveValidityAreaConfig-r18		SRS-PosRRC-InactiveValidityAreaConfigList-r18		OPTIONAL
	]]

}
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