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1.  Introduction
This discussion paper discusses the remaining issue in Rel-18 LPHAP SRS configuration, SL positioning, BW aggregation in RRC_CONNECTED and RRC_INACTIVE, respectively, and corresponding TPs are provided.
2.  Discussion
LPHAP
Pre-configured SRS mechanism (RILs N063, H573, V301, Z141, V302, Z142, N064)
Currently 38.331-i00 [1], the SRS configuration for validity area and pre-configured SRS in RRC Release is as below:
	   srs-PosRRC-InactiveValidityAreaConfigList-r18     SetupRelease { SRS-PosRRC-InactiveValidityAreaConfigList-r18 }        OPTIONAL  -- Need M 
 
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
    srs-PosConfigSUL-r18                             SRS-PosConfig-r17                                              OPTIONAL,    -- Need R
    bwp-NUL-r18                                      BWP                                                            OPTIONAL,    -- Need S
    bwp-SUL-r18                                      BWP                                                            OPTIONAL,    -- Need S
    areaValidityTA-Config-r18                        SetupRelease { AreaValidityTA-Config-r18 }                     OPTIONAL,   -- Need M
    srs-PosRRC-AggBW-InactiveConfigList-r18          SetupRelease { SRS-PosRRC-AggBW-InactiveConfigList-r18 }             OPTIONAL,   -- Need M
    srs-PosResSetLinkedForAggBWInactiveList-r18      SetupRelease { SRS-PosResSetLinkedForAggBWInactiveList-r18 }         OPTIONAL,  -- Need M
    srs-PosHyperSFN-Index-r18                        ENUMERATED {even0, odd1}                                     OPTIONAL,   --Need S
	...
}
AreaValidityTA-Config-r18 ::= SEQUENCE {    
inactivePosSRS-ValidityAreaTAT-r18           ENUMERATED {ms1280, ms1920, ms2560, ms5120, ms10240, ms20480, ms40960, infinity}, 
    inactivePosSRS-ValidityAreaRSRP-r18          RSRP-ChangeThreshold-r17                                             OPTIONAL,	 -- Need M
    autonomousTA-AdjustmentEnabled-r18           ENUMERATED {true}                                                    OPTIONAL  -- Need M
}
-- Editor’s Note: FFS on configType timer value and on optional need codes for area Validity TA Config



When Rel-18 SRS in RRCINACTIVE is set to ‘non-preconfig’: 
· only one validity area can be included in the list;
· UE starts SRS transmission at the time when UE receives the RRC message containing the field;
· within the validity area, there is no need for UE to send the Msg3 with the cause ‘srs-PosConfigOrActivationReq’;
· cell reselection to a cell that is not included in the validity area, UE sends the Msg3 with the cause ‘srs-PosConfigOrActivationReq’, in order to request new SRS configuration;
· TA timer should be started or restarted at the time when UE receives the RRC message containing the field;
· TA timer should be restarted at the time when UE receives gNB’s TA commend;
· TA timer should be stopped at the time when UE reselects to a cell that is not included in the validity area;
When Rel-18 SRS in RRCINACTIVE is set to ‘preconfig’: 
· Multiple validity areas can be included in the list, each validity area corresponds to only one set of SRS configuration.
· UE starts SRS transmission at the time after UE sends Msg3 if Msg3 is activation indication; 
· Within any pre-configured validity area, when UE detects the event, UE sends Msg3 to activate the SRS of the current camping validity area;
· cell reselection to a cell that is not included in the current camping validity area but is included in the pre-configured validity area, UE sends the Msg3 with the cause ‘srs-PosConfigOrActivationReq’, in order to activate new SRS configuration of the new camping validity area;
· Cell reselection to a cell that is not within any pre-configured validity area, UE can send the Msg3 with the cause ‘srs-PosConfigOrActivationReq’, in order to request new SRS configuration;
There are lots of RILs (N063, H573, V301, Z141, V302, Z142, N064) on current 38.331-i00, section 5.3.13.2, about the condition to send the Msg3 with new resume cause. Based on the analysis we think this section should be changed according to the following TP:
	TP for 38.331, 5.3.13.2:
1>	else if srs-PosRRC-InactiveValidityAreaConfig is configured with ‘non-preconfig’ and the resumption of the RRC connection is triggered due to upper layer requests for configuration of SRS for positioning when cell reselection to a cell that is not included in srs-PosConfigValidityArea and there is an on-going SRS for positioning transmission:	Comment by nokia (mani): [RIL]: N063 [Delegate]: Nokia (Mani)  [WI]: POS [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v098
[Description]: Need for simplification of the text for inactive positioning and clearly capturing the triggers for sending Resume Request.
[Proposed Change]: We can simply replace the two else branches for inactive positioning with one else branch as follows:
1>	else if srs-PosRRC-InactiveValidityAreaConfig is configured and the resumption of the RRC connection is triggered due to a request for SRS for positioning configuration or a request for activation of a preconfigured SRS for positioning configuration:
2>	select '8' as the Access Category;
2>	set the resumeCause to srs-PosConfigOrActivationReq;
Also, we can capture in the first para in this Section 5.3.13.2 that a request for SRSpos configuration or request for activation of SRSpos configuration is due to change in validity area.
[Comments]: 
	Comment by huawei-yinghaoguo: [RIL]: H573 [Delegate]: Huawei (YinghaoGuo) [WI]: Pos [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxxx [Proposed Conclusion]: v014
[Description]: When the positioning procedure is triggered by the upper layer, the AC should be determined by the upper layer. This is applicable for the case of SRS activation request. 
For configuration request, the current agreement and procedures are OK
[Proposed Change]: When the SRS activation request is triggered by the upper layer, the AC should be decided by the upper layer

[Comments]:


2>	select '8' as the Access Category;	Comment by vivo (xiang pan): [RIL]: V301 [Delegate]: <vivo (Xiang Pan)> [WI]: POS [Class]:1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: The case when emergency service is ongoing should also be considered.
[Proposed Change]: Similar to RNA update, add the case if an emergency service is ongoing, set the access category as ’2’.
[Comments]:
2>	set the resumeCause to srs-PosConfigOrActivationReq;
1>	else if srs-PosRRC-InactiveValidityAreaConfig is configured with ‘preconfig’ and the resumption of the RRC connection is triggered due to upper layers requests for configuration or activation of preconfigured SRS for positioning when the UE is camped in one of the cells indicated in srs-PosConfigValidityAreaList:	Comment by zte(wenting): [RIL]: Z141 [Delegate]: <ZTE (Yu Pan)> [WI]: POS [Class]: 1 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: srs-PosRRC-InactiveValidityAreaConfig contains ConfigType as ‘preConfig’ and ‘non-preconfig’. In this bullet, the activation of preconfigured SRS is only for ‘preConfig’. So here ‘preConfig’ restriction should be added
[Proposed Change]: XXX is configured as ‘preconfig’ and XXX
[Comments]:
	Comment by vivo (xiang pan): [RIL]: V302 [Delegate]: <vivo (Xiang Pan)> [WI]: POS [Class]:1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: The triggering conditions have not covered all the cases.
[Proposed Change]: For instance, when UE relects to a cell that in included in the validity area of pre-configuration, the UE should also send the resume message with the new value. Besides, the triggering conditions should be captured in separated section, i.e., 5.7.18. Therefore, we propose:
Remove the descriptions related to the triggering conditions of the new resume cause to section 5.7.18 and further discuss the cases related to pre-configuration.
[Comments]:	Comment by nokia (mani): [RIL]: N064 [Delegate]: Nokia (Mani)  [WI]: POS [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v098
[Description]: Not sure why upper layers will request activation of preconfigured SRSpos configuration when there is no change in validity area. There is only one SRSpos configuration per validity area.
[Proposed Change]: 
[Comments]: 

2>	select '8' as the Access Category;
2>	set the resumeCause to srs-PosConfigOrActivationReq;
1>	else if srs-PosRRC-InactiveValidityAreaConfig is configured with ‘preconfig’ and the resumption of the RRC connection is triggered due to upper layers request for configuration of SRS for positioning when the UE is reselcted to a cell that is not included in any validity area in srs-PosConfigValidityAreaList:
2>	select '8' as the Access Category;
2>	set the resumeCause to srs-PosConfigOrActivationReq;


Proposal 1: RAN2 to adopt the above TP for 38.331-i00, section 5.3.13.2, to differentiate ‘preconfig’ and ‘non-preconfig’ to send the Msg3 with new resume cause.
Since the resume cause of pre-configured SRS and non-pre-configured SRS is the same, to avoid receiving gNB’s confusion, last serving gNB should not configure the pre-configured SRS and non-pre-configured SRS together in a same RRC Release message, i.e., in a validity area list, last serving gNB can not set one validity area’s type to ‘non-preconfig’, and set other validity areas’ type as ‘preconfig’. this should be captured in section 5.7.18. the example TP is as follows:
	[bookmark: _Toc156130026]5.7.18	Actions for SRS for Positioning transmission in RRC_INACTIVE in a Validity Area
The UE may be configured or preconfigured with SRS for Positioning in a validity area defined by group of cells. There can be multiple preconfigured SRS for positioning that can be configured to UE where each preconfiguration belongs to different validity area. For each validity area, the UE is preconfigured with only one SRS for positioning configuration. For non-preconfigured SRS for positioning, only one validity area is configured. The UE is not expected to be configured with pre-configured SRS and non-preconfigured SRS at the same time.


Proposal 2: Last serving gNB should not configure the pre-configured SRS and non-pre-configured SRS together in a same RRC Release message. RAN2 to adopt the TP for 38.331-i00, section 5.7.18.
TA timer start/restart/stop condition for Pre-configured SRS (RILs H574, V303, X045, H575, Z143, C400)
Another issue that RAN2 should discuss in maintenance phase is the TA timer start/restart/stop conditions for pre-configured SRS. Based on the mechanism we have the following analysis:
· Currently the TA timer is per validity area configured, so TA timer should be started at the time when the SRS of the corresponding validity area is actually transmitted, i.e.,TA timer should be firstly started at the time after UE sends Msg3 to activate a SRS configuration. To be specific, for the first activation, TA timer of the validity area should be firstly started after UE firstly sends Msg3 to activate a SRS configuration; then when UE moves to other preconfigured validity areas, UE sends Msg3 to activate the corresponding SRS configuration and continuously send the corresponding SRS, at this time, the TA timer of this validity area should be started. (note that the assumption is UE sends activation Msg3, then UE sends the corresponding SRS. UE does not need to wait for gNB’s confirmation or permission, because one validity area should be only associate with one SRS configuration)
· After pre-configured SRS is activated and during the SRS transmission, the TA timer should be restarted at the time when UE receives the TA commend;
· Currently the TA timer is per validity area configured, this means TA timer should be stopped at the time when UE reselects to a cell that is not included in the current camping validity area, i.e., move from current camping validity area to other pre-configured validity areas. 
Also for 38.331-i00, section 5.3.13.6, about UE TA timer behaviour when cell-reselection happens, the RILs are H574, V303, X045, H575, Z143, C400. We suggest to change this section according to the above analysis as the following TP:
	TP for 38.331, section 5.3.13.6
1>	else if cell reselection occurs when srs-PosRRC-InactiveValidityAreaConfig is configured and there is an on-going SRS for positioning transmission and if the cell is not included in the current camping srs-PosConfigValidityAreavalidity area:	Comment by huawei-yinghaoguo: [RIL]: H574 [Delegate]: Huawei (YinghaoGuo) [WI]: Pos [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxxx  [Proposed Conclusion]: v014
[Description]: The structure of this part of spec can be better. If TAT is configured is in level 1> and the rest are within the level 2> 
[Proposed Change]: Chagne the structure of the procedure with “if cell reselection occues when srs-PosRRC-InactiveValidityAreaConfig” is configured and reest in the lower levels
[Comments]:	Comment by vivo (xiang pan): [RIL]: V303 [Delegate]: <vivo (Xiang Pan)> [WI]: POS [Class]:1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: The procedure needs refine as srs-PosRRC-InactiveValidityAreaConfig includes non-pre-configuration and pre-configuration.
[Proposed Change]: when srs-PosRRC-InactiveValidityAreaConfig is configured and there is an on-going SRS for positioning transmission and if the cell is not included in the srs-PosConfigValidityArea.
-omitted-
when srs-PosRRC-InactiveValidityAreaConfig is configured and there is an on-going SRS for positioning transmission and if the cell is included in the srs-PosConfigValidityArea srs-PosRRC-InactiveValidityAreaConfig
[Comments]:
2>	indicate to the lower layer to stop inactivePosSRS-ValidityAreaTAT;
1>	else if cell reselection occurs when srs-PosRRC-InactiveValidityAreaConfig is configured and if the cell is included in the srs-PosRRC-InactiveValidityAreaConfig:	Comment by xiaomi (xiaolong): [RIL]: X045 [Delegate]: Xiaomi (Xiaolong)  [WI]:Pos [Class]: 1[Status]: ToDo [TDoc]: None [Proposed Conclusion]: v073
[Description]: If the cell is included in the validity area and the configType in srs-PosRRC-InactiveValidityAreaConfig is non-preconfig, the RRC layer should indicate the low layer to continue the SRS transmission.
[Proposed Change]: Add the above description in the section.

[Comments]: 
	Comment by huawei-yinghaoguo: [RIL]: H575 [Delegate]: Huawei (YinghaoGuo) [WI]: Pos [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxxx [Proposed Conclusion]: v014
[Description]: if the cell is included in the validity area, the RRC layer should indicate the SRS configuration corresponding to the cell to the lower layer.
[Proposed Change]:add the UE procedure that the RRC apply the configuration of the camped cell for SRS transmission
[Comments]:	Comment by zte(wenting): [RIL]: Z143 [Delegate]: <ZTE (Yu Pan)> [WI]: POS [Class]: 1 [Status]: ToDo [TDoc]: No [Proposed Conclusion]: 
[Description]: the RAN2 agreement “When configured with SRS configuration along with SRS validity area, if the UE reselects to another cell within the SRS validity area during SRS transmission, the UE continues the SRS transmission, subject to validation for SRS transmission.” should be specified here.
[Proposed Change]: specify the SRS transmission behavior when cell reselection happens in this place as sub-bullet, I.e., UE continuously transmits SRS
[Comments]:

2>    indicate to the lower layer to transmit SRS consistently;
2>	if autonomousTA-AdjustmentEnabled is configured;
3>	indicate to the lower layer to update Timing Advance and stored RSRP.


Proposal 3: For TA timer start condition of pre-configured SRS, TA timer of a validity area should be started at the time after UE sends Msg3 to activate a SRS configuration in this validity area.
Proposal 4: After pre-configured SRS is activated and during the SRS transmission among validity areas, the TA timer should be restarted at the time when UE receives the TA commend.
Proposal 5: TA timer associated with current camping validity area should be stopped at the time when UE reselects to a cell that is not included in the current camping validity area. Adopt the TP for 38.331-i00, section 5.3.13.6.
SL positioning
Contents of SUI and UAI for SL-PRS (RIL H590)
In RAN2#124 [2], the following agreement is achieved:
	Transmission of SidelinkUEInformationNR for SL-PRS is needed for the UE to let gNB know the UE’s interest in SL-PRS transmission or the UE’s no longer interested.
The UE uses UAI to request CG configuration when periodic SL-PRS transmissions are needed.


The legacy RRC procedure for SL data resource allocation is:
1. gNB broadcasts SIB12 to indicate SL allowed frequencies
2. UE sends SUI to indicate the interested SL frequencies
3. gNB schedules UE to send UAI for CG request
4. UE sends UAI for CG request
5. gNB sends dedicated RRC signaling containing CG config
Basically the RRC procedure of SL PRS resource allocation has the same procedure with that of SL data resource allocation. The SUI of SL PRS request contains the following:
	SidelinkUEInformationNR-v1800-IEs ::=  SEQUENCE {
    sl-PosRxInterestedFreqList-r18            SL-InterestedFreqList-r16           OPTIONAL,
    sl-PosTxResourceReqList-r18               SL-TxResourceReqList-r16            OPTIONAL,
    nonCriticalExtension                      SEQUENCE {}                                                               OPTIONAL
}
SL-InterestedFreqList-r16 ::=          SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)

SL-TxResourceReq-r16 ::=               SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-RLC-ModeIndicationList-r16          SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-RLC-ModeIndication-r16         OPTIONAL,
    sl-QoS-InfoList-r16                    SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16          OPTIONAL,
    sl-TypeTxSyncList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16                OPTIONAL,
    sl-TxInterestedFreqList-r16            SL-TxInterestedFreqList-r16                                                OPTIONAL,
    sl-CapabilityInformationSidelink-r16   OCTET STRING                                                               OPTIONAL
}


The UAI for periodic SL PRS request is specified as follows:
	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
}


There are several issues in these two IEs:
· SUI for SL-PRS request should not contain sl-RLC-ModeIndicationList and sl-QoS-InfoList, since SL-PRS resource allocation does not involve SLRB and QoF flow/RB mapping;
· SUI is mandatorily reported when UE requires sidelink data or SL-PRS transmission, however UAI just optionally reports the sidelink resource pattern and payload when periodic transmission is requested. So it is SUI that should contain the QoS information that related to a service, i.e., service priority and service delay budget, rather than UAI. So we suggest to move sl-PRS-Priority-r18 and sl-PRS-DelayBudget from UAI to SUI.
· Current UAI only contains SL-PRS periodicity, but it does not say the time when the periodicity starts. In legacy the default behaviour is that, the periodicity starts at subframe#0 of SFN#0. however the time of the first periodic SL-PRS arrival is unpredictable. If the SL PRS periodicity starts at subframe#0 of SFN#0, when UE has an unpredictable first periodic SL-PRS transmission arrival right after a transmission occasion, UE has to wait until next SL-PRS transmission occasion to transmit the SL-PRS. But if the time offset is provided, UE can start transmitting SL-PRS immediately. Therefore, UAI for periodic SL-PRS request should contain timingOffset IE, similar like the IE contained in SL data request, this IE is to indicate the SL-PRS periodicity start position. To be specific, this value indicates the time offset between an estimated start of UE’s SL-PRS transmission time and subframe#0 of SFN#0. 
[image: SL RRC]
Figure 1. Example of UE reporting time offset, and UE not reporting time offset
SL-TrafficPatternInfo-r16::=          SEQUENCE {
    trafficPeriodicity-r16                ENUMERATED {ms20, ms50, ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000},
    timingOffset-r16                      INTEGER (0..10239),
    messageSize-r16                       BIT STRING (SIZE (8)),
    sl-QoS-FlowIdentity-r16               SL-QoS-FlowIdentity-r16
}
	timingOffset
This field indicates the estimated timing for a packet arrival in a sidelink logical channel. Specifically, the value indicates the timing offset with respect to subframe#0 of SFN#0 in milliseconds.


According to the above modification suggestions, we provide the TP for SUI and UAI as below:
SUI:
	SidelinkUEInformationNR-v1800-IEs ::=  SEQUENCE {
    sl-PosRxInterestedFreqList-r18            SL-InterestedFreqList-r16           OPTIONAL,
    sl-PosTxResourceReqList-r18               SL-PosTxResourceReqList-r186            OPTIONAL,
    nonCriticalExtension                      SEQUENCE {}                                                               OPTIONAL
}
SL-InterestedFreqList-r16 ::=          SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)
SL-PosTxResourceReqList-r18  ::=               SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-TypeTxSyncList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16                OPTIONAL,
    sl-TxInterestedFreqList-r16            SL-TxInterestedFreqList-r16                                                OPTIONAL,
sl-CapabilityInformationSidelink-r16   OCTET STRING                                                               OPTIONAL
 sl-PRS-Priority-r18                   INTEGER (1..8)                                 OPTIONAL,
    sl-PRS-DelayBudget-r18                INTEGER (0..1023)                              OPTIONAL
}



UAI:
	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
timingOffset-r16                      INTEGER (0..10239),
}




Proposal 6: Regarding SUI and UAI content for SL PRS, RAN2 to agree the following changes and adopt the corresponding TP provided above:
· Delete sl-RLC-ModeIndicationList and sl-QoS-InfoList in SUI for SL-PRS request 
· Move sl-PRS-Priority-r18 and sl-PRS-DelayBudget from UAI to SUI.
· Add timingOffset IE in UAI for periodic SL-PRS request, similar like the IE contained in SL data request, this value indicates the time offset between an estimated start of UE’s first SL-PRS transmission time and subframe#0 of SFN#0. 
The use of exceptional pool in SL positioning (RIL H604)
There is an editor’s note: FFS If sl-PRS-TxPoolExceptional is used for SL positioning. H604 mentioned to support exceptional pool for SL-PRS. For example, when UE and gNB has Uu RLF, UE is unsynchronized with NW. then for configured grant, UE cannot use legacy mode 1 resource pool anymore, because if UE will misunderstand resource occasion for transmission, which cause interference with other normal UEs. So we also support to use exceptional pool dedicated for SL PRS when configured scheme 1 dedicated pool meets exceptions. 
Proposal 7: Support to use exceptional pool dedicated for SL PRS when configured scheme 1 dedicated pool meets exceptions.
BW aggregation
SRS BW aggregation in RRC CONNECTED
Maximum number of SRS resource set link combinations (RIL Z156)
In 37.355-i00 [3], the maximum number of PFL combinations are 256 considering maximum 64 TRPs and 2 resource sets per TRP per PFL. In short, 256 = 2 combinations per TRP (e.g. one for FR1 and the other for FR2) × 2 PRS resource sets per TRP per PFL × 64 TRPs per PFL.
In other words, for one TRP, the combinations can be up to 4 as shown in Figure 2. 
[image: ]
Figure 2. Support of 4 combinations of PFL aggregation per TRP
RAN2#124 has the agreement saying that SRS BW aggregation should also consider the maximum number of linkage information:
	Agreement
nrMaxNumPRS-BandWidthAggregation-r18 (Max number of linkage information) is 256.  Equivalent number for SRS can be discussed in CR finalisation.


However, for UL SRS configuration in RRC_CONNECTED, in current RRC specification below, there are up to 1 SRS resource set link combination per UE, and it includes 2 or 3 aggregated SRS resource sets:
	RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
<omitted>
srs-PosResourceSetLinkedForAggBWList-r18 SetupRelease { SRS-PosResourceSetLinkedForAggBWList-r18 }     OPTIONAL, -- Need M
<omitted>
}

[bookmark: OLE_LINK3]SRS-PosResourceSetLinkedForAggBWList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18

maxNrOfLinkedSRS-PosResourceSet-r18     INTEGER ::= 3       -- Value is FFS Maximum number of SRSPosResourceSets that can be aggregated across CCs

[bookmark: _Hlk147989672]SRS-PosResourceSetLinkedForAggBW-r18	::= SEQUENCE {
    srs-PosResourceSetLinked-r18             SRS-PosResourceSetId-r16,
    freqInfo-r18                             ARFCN-ValueNR                                             OPTIONAL,  -- Need R
    ul-bwp-ID                                BWP-Id                                                    OPTIONAL   -- Need R
}


Since maximum 16 SRS resource sets are supported based on the TS 38.331 as below, it is straightforward to support 16×2(up to 2 CC group combinations per UE) = 32 resource set link combinations, where in each resource set link combination, there can be 2 or 3 linked resource sets. See figure 3 for an example.
	maxNrofSRS-PosResourceSets-r16          INTEGER ::= 16      -- Maximum number of SRS Positioning resource sets in a BWP.


[image: SRS BW]
Figure 3. example of 16*2=32 resource set link combinations
Example TP is shown as below:
	RRCReconfiguration-v1800-IEs ::=                SEQUENCE {
    srs-PosResourceSetLinkedForAggBWList-r18       SetupRelease { SRS-PosResourceSetLinkedForAggBWList-r18 }        OPTIONAL,   -- Need M
    nonCriticalExtension                           SEQUENCE {}                                                      OPTIONAL
}
SRS-PosResourceSetLinkedGroupList-r18	::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSetGroup-r18)) OF SRS-PosResourceSetLinkedForAggBWList-r18
SRS-PosResourceSetLinkedForAggBWList-r18	::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18

maxNrOfLinkedSRS-PosResourceSet-r18	   INTEGER ::= 3	       -- Value is FFS Maximum number of linked SRSPosResourceSets per SRSPosResourceSets linked combinationsthat can be aggregated across CCs
maxNrOfLinkedSRS-PosResourceSetGroup-r18 INTEGER ::= 32	       -- Value is Maximum number of SRSPosResourceSets linked combinations across CCs



Because the previous RAN1 LS does not include UL part, without clear RAN1 agreement and LS, RAN2 may not have information/motivation to change the higher layer parameters. So we suggest to send LS to RAN1 asking whether the allowed maximum number of SRS resource set link combination per UE can be 32.
Proposal 8: For SRS aggregation in RRC_CONNECTED, send LS to RAN1 asking whether the allowed maximum number of SRS resource set link combination per UE can be 32. If so, adopt the above TP.

Linked SRS carriers are not within the carriers configured for data CA (RIL Z153)
	[RIL]: Z153 [Delegate]: <ZTE (Yu Pan)> [WI]: POS [Class]: 2 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: RAN1’s parameter list says ‘Signalling details up to RAN2, including the case when the linked carriers are not part of CCs configured for UL CA’. If the linked carriers are not part of CCs configured for UL CA, then the linked carriers are not serving cell, so the linked carriers will not have BWP configuration and BWP. So here the BWP ID does not exist for the carrier that are not part of configured data CA.
[Proposed Change]: change BWP-Id to the BWP parameter. 
[Comments]:


Regarding the linked SRS resource set in RRC CONNECTED, RAN1 has the instruction in RRC parameter list that linked carriers for SRS can be different with linked carriers for data:
	NR UL SRS for Positioning BW Aggregation:
Configuration of up to one or two additional carriers with SRS resource sets that are linked for SRS for positioning BW aggregation from the gNB to the UE.
Signalling details up to RAN2, including the case when the linked carriers are not part of CCs configured for UL CA


Further in current 38.331-i00, the linked SRS resource set in RRC CONNECTED is associated with a carrier ARFCN and a BWP ID as follows:
	[bookmark: _Toc139045708][bookmark: _Hlk147989819][bookmark: _Hlk147989734]–	SRS-PosResourceSetLinkedForAggBW 
The IE SRS-PosResourceSetLinkedForAggBW provides the SRS Positioning Resource Sets that are linked for bandwidth aggregation.
-- ASN1START
-- TAG- SRS-POSRESOURCESETLINKEDFORAGGBW-START
SRS-PosResourceSetLinkedForAggBW-r18	::= SEQUENCE {
	srs-PosResourceSetLinked-r18				SRS-PosResourceSetId-r16,        
	freqInfo-r18                      	ARFCN-ValueNR				OPTIONAL,		--Need R
	ul-bwp-ID						BWP-Id						OPTIONAL 		--Need R					
}
-- TAG- SRS-POSRESOURCESETLINKEDFORAGGBW-STOP
-- ASN1STOP



Currently SRS resource set is associated with a BWP-id. We think this is only for the scenario that the linked carriers of SRS belong to the carriers that gNB configured for data CA. If carriers of linked SRS resource set does not belong to the carriers that gNB configured for data CA, then the carriers of linked SRS resource set are only several frequency ranges in a band. That is to say, the carriers of linked SRS resource set will not have configured BWP configuration, not to say the configured BWP ID.
Since the signaling design should satisfy both cases (SRS carrier is within data CA carrier, or SRS carrier is not within data CA carrier), the explicit frequency parameter of the SRS linked carrier should also be provided in this IE. For example as the following TP:
	-- ASN1START
-- TAG- SRS-POSRESOURCESETLINKEDFORAGGBW-START
SRS-PosResourceSetLinkedForAggBW-r18	::= SEQUENCE {
	srs-PosResourceSetLinked-r18				SRS-PosResourceSetId-r16,        
	freqInfo-r18                      	ARFCN-ValueNR				OPTIONAL,		--Need R
	ul-bwp-ID						BWP-Id						OPTIONAL 		--Need R	
AdditionalCarrierPointA-r18            ARFCN-ValueNR            OPTIONAL 		--Need R
offsetToCarrier                         INTEGER (0..2199),        OPTIONAL 		  --Need R
    subcarrierSpacing                        SubcarrierSpacing,       OPTIONAL 		  --Need R
carrierBandwidth                         INTEGER (1..maxNrofPhysicalResourceBlocks)	   OPTIONAL --Need R	
}
-- TAG- SRS-POSRESOURCESETLINKEDFORAGGBW-STOP
-- ASN1STOP


Proposal 9: Add the carrier frequency parameters associated with linked SRS resource set in RRC_CONNECTED, in order to specify the case that the linked carrier for SRS is not within the configured carrier for data CA. Adopt the corresponding TP above.
SRS BW aggregation in RRC INACTIVE (RIL Z144, Z145, Z147, Z148, Z149)
Current 38.331-i00 gives the following ASN.1 to introduce SRS BW aggregation in RRC_INACTIVE:
SRS-PosRRC-Inactive-v1800 ::=                SEQUENCE {
    srs-PosRRC-AggBW-InactiveConfigList-r18      SetupRelease { SRS-PosRRC-AggBW-InactiveConfigList-r18 }         OPTIONAL,  -- Need M
    srs-PosResSetLinkedForAggBWInactiveList-r18  SetupRelease { SRS-PosResSetLinkedForAggBWInactiveList-r18 }     OPTIONAL,  -- Need M
    srs-PosTx-Hopping-r18                        SetupRelease { SRS-PosTx-Hopping-r18 }                           OPTIONAL,  -- Need M
    ...
}
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
    srs-PosConfigSUL-r18                          SRS-PosConfig-r17                                              OPTIONAL,   -- Need R
    bwp-NUL-r18                                   BWP                                                            OPTIONAL,   -- Need S
    bwp-SUL-r18                                   BWP                                                            OPTIONAL,   -- Need S
    areaValidityTA-Config-r18                     SetupRelease { AreaValidityTA-Config-r18 }                     OPTIONAL,   -- Need M
srs-PosRRC-AggBW-InactiveConfigList-r18       SetupRelease { SRS-PosRRC-AggBW-InactiveConfigList-r18 }       OPTIONAL,   -- Need M
    srs-PosResSetLinkedForAggBWInactiveList-r18   SetupRelease { SRS-PosResSetLinkedForAggBWInactiveList-r18 }   OPTIONAL,   -- Need M
    srs-PosHyperSFN-Index-r18                     ENUMERATED {even0, odd1}                                       OPTIONAL,    --Need S
    ...
}
-- Editor's Note: FFS on configType timer value and on optional need codes for area Validity TA Config

SRS-PosResSetLinkedForAggBWInactiveList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18
SRS-PosRRC-AggBW-InactiveConfigList-r18  ::=  SEQUENCE (SIZE (2..3)) OF  SRS-PosRRC-AggBW-InactiveConfig-r18

SRS-PosRRC-AggBW-InactiveConfig-r18 ::=       SEQUENCE {
    srs-PosConfig-r18                             SRS-PosConfig-r17,
    freqInfoAdditionalCcList-r18                  ARFCN-ValueNR
}

Regarding the above ASN.1 for SRS BW aggregation in RRC_INACTIVE, we have the following RIL comments:
	Z144
	[RIL]: Z144 [Delegate]: <ZTE (Yu Pan)> [WI]: POS [Class]: 2 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: srs-PosRRC-AggBW-InactiveConfigList-r18 already contains SRS resource set ID and associated carrier information for RRC INACTIVE. Why the BW aggregation indication IE in RRC CONNECTED also shows up here?
[Proposed Change]: delete srs-PosResSetLinkedForAggBWInactiveList-r18 in SRS-PosRRC-Inactive-v18xy

	
	ZTE clarification: srs-PosResSetLinkedForAggBWInactiveList-r18 contains the SRS BW aggregation information for RRC CONNECTED, and it contains UL BWP ID. However in RRC INACTIVE there is no configured BWP ID. So this IE should be deleted from RRC Release. 

	Z145
	[RIL]: Z145 [Delegate]: <ZTE (Yu Pan)> [WI]: POS [Class]: 2 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: SRS BW aggregation in INACTIVE is already configured in RRC Release as SRS-PosRRC-AggBW-InactiveConfigList . Why the SRS BW aggregation is repeatedly configured in SRS validity area config? 
[Proposed Change]: delete srs-PosRRC-AggBW-InactiveConfigList-r18 and srs-PosResSetLinkedForAggBWInactiveList-r18 in SRS-PosRRC-InactiveValidityAreaConfig-r18


	
	ZTE clarification: although RAN1’s parameter list suggests the SRS BW aggregation in RRC INACTIVE to be configured under validity area config(in order to support the two feature works together), however it is a redundant design. The SRS BW aggregation contains aggregated SRS resource set ID, the validity area config also contains SRS resource set ID. If the SRS resource set ID of the two features are same, this would imply the two features work together. If so, the SRS BW aggregation configuration should also be told to LMF.
However RAN1 does not provide the clear indication on whether to support the two feature working together. So we suggest to send LS to RAN1 for clarification.

	Z147
	[RIL]: Z147 [Delegate]: <ZTE (Yu Pan)> [WI]: POS [Class]: 2 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: according to R1 parameter list ‘freqInfoAdditionalCcList-SrsAggregation: Point A reference (ARFCN-ValueNR), offset to carrier for one or two additional carrier(s)’, this should contain additional carrier’s SRS, the additional carrier should be 1~2, so here 2~3 should be changed to 1~2 
[Proposed Change]: change 2~3 to 1~2 


	
	ZTE clarification: the SRS-PosRRC-AggBW-InactiveConfigList-r18 should indicate 1 or 2 additional linked carriers and each linked carrier should associate with a SRS resource set configuration. The additional carriers and the carrier of Rel-17 Inactive SRS should be linked and be intra-band continuous carriers.

	Z148
	[RIL]: Z148 [Delegate]: <ZTE (Yu Pan)> [WI]: POS [Class]: 2 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: according to R1 parameter list ‘freqInfoAdditionalCcList-SrsAggregation: Point A reference (ARFCN-ValueNR), offset to carrier for one or two additional carrier(s)’, this ARFCN should be point A. and offset to carrier is also needed here. 
[Proposed Change]:  ‘freqInfoAdditionalCcList-r18’ should be changed to point A; and offset to carrier is also needed. 

	
	ZTE clarification: RAN1’s understanding of ‘carrier in RRC_INACTIVE’ is just the same as RAN2 understanding of ‘BWP in RRC_INACTIVE’, i.e., a frequency range with certain SCS. So here the ARFCN-ValueNR can only be point A. Offset to carrier, SCS and carrier bandwidth should also be included in the IE to determine a frequency location of the additional carrier. These three can refer to the following existing IE:
SCS-SpecificCarrier ::=             SEQUENCE {
    offsetToCarrier                     INTEGER (0..2199),
    subcarrierSpacing                   SubcarrierSpacing,
    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),
    ...,
    [[
    txDirectCurrentLocation         INTEGER (0..4095)                                       OPTIONAL            -- Need S
    ]]
}


	Z149
	[RIL]: Z149 [Delegate]: <ZTE (Yu Pan)> [WI]: POS [Class]: 2 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: 
[Description]: the RAN1 agreement is SRS resource set-level link, not SRS resource-level link. But the SRS-PosConfig-r17 contains the SRS resource ID that can be linked. This is not correct
[Proposed Change]: change SRS-PosConfig-r17 to only contain linked SRS resource set ID


	
	ZTE clarification: the SRS configuration associated with the additional carrier should only contain srs-PosResourceSetToReleaseList-r17 and srs-PosResourceSetToAddModList-r17



Based on above RIL analysis, we provide the following TPs to modify the ASN.1 part of SRS BW aggregation in RRC_INACTIVE:

SRS-PosRRC-Inactive-v1800 ::=                SEQUENCE {
    srs-PosRRC-AggBW-InactiveConfigList-r18      SetupRelease { SRS-PosRRC-AggBW-InactiveConfigList-r18 }         OPTIONAL,  -- Need M
    srs-PosResSetLinkedForAggBWInactiveList-r18  SetupRelease { SRS-PosResSetLinkedForAggBWInactiveList-r18 }     OPTIONAL,  -- Need M
    srs-PosTx-Hopping-r18                        SetupRelease { SRS-PosTx-Hopping-r18 }                           OPTIONAL,  -- Need M
    ...
}

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
    srs-PosConfigSUL-r18                          SRS-PosConfig-r17                                              OPTIONAL,   -- Need R
    bwp-NUL-r18                                   BWP                                                            OPTIONAL,   -- Need S
    bwp-SUL-r18                                   BWP                                                            OPTIONAL,   -- Need S
    areaValidityTA-Config-r18                     SetupRelease { AreaValidityTA-Config-r18 }                     OPTIONAL,   -- Need M
    
srs-PosRRC-AggBW-InactiveConfigList-r18       SetupRelease { SRS-PosRRC-AggBW-InactiveConfigList-r18 }       OPTIONAL,   -- Need M
    srs-PosResSetLinkedForAggBWInactiveList-r18   SetupRelease { SRS-PosResSetLinkedForAggBWInactiveList-r18 }   OPTIONAL,   -- Need M
    srs-PosHyperSFN-Index-r18                     ENUMERATED {even0, odd1}                                       OPTIONAL,    --Need S
    ...
}

-- Editor's Note: FFS on configType timer value and on optional need codes for area Validity TA Config

SRS-PosResSetLinkedForAggBWInactiveList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18
SRS-PosRRC-AggBW-InactiveConfigList-r18  ::=  SEQUENCE (SIZE (12..32)) OF  SRS-PosRRC-AggBW-InactiveConfig-r18

SRS-PosRRC-AggBW-InactiveConfig-r18 ::=       SEQUENCE {
    srs-PosConfig-r18                             SRS-PosSetConfig-r187,
    freqInfoAdditionalCcListAdditionalCarrierPointA-r18                  ARFCN-ValueNR
offsetToCarrier                     INTEGER (0..2199),
    subcarrierSpacing                   SubcarrierSpacing,
carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks)
}
SRS-PosSetConfig-r18  ::=               SEQUENCE {
    srs-PosResourceSetToReleaseList-r17 SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSetId-r16 OPTIONAL,-- Need N
srs-PosResourceSetToAddModList-r17  SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSet-r16  OPTIONAL,-- Need N
}
Proposal 10: RAN2 to adopt the above TP for SRS BW aggregation in RRC_INACTIVE.
Proposal 11: RAN2 to send LS to RAN1 asking whether SRS BW aggregation and SRS in validity area in RRC_INACTIVE can work together. If so, please specify how.

3.  Conclusion
In this contribution, we propose the following observation and proposals:
LPHAP
Proposal 1: RAN2 to adopt the above TP for 38.331-i00, section 5.3.13.2, to differentiate ‘preconfig’ and ‘non-preconfig’ to send the Msg3 with new resume cause.
Proposal 2: Last serving gNB should not configure the pre-configured SRS and non-pre-configured SRS together in a same RRC Release message. RAN2 to adopt the TP for 38.331-i00, section 5.7.18.
Proposal 3: For TA timer start condition of pre-configured SRS, TA timer of a validity area should be started at the time after UE sends Msg3 to activate a SRS configuration in this validity area.
Proposal 4: After pre-configured SRS is activated and during the SRS transmission among validity areas, the TA timer should be restarted at the time when UE receives the TA commend.
Proposal 5: TA timer associated with current camping validity area should be stopped at the time when UE reselects to a cell that is not included in the current camping validity area. Adopt the TP for 38.331-i00, section 5.3.13.6.
SL positioning
Proposal 6: Regarding SUI and UAI content for SL PRS, RAN2 to agree the following changes and adopt the corresponding TP provided above:
· Delete sl-RLC-ModeIndicationList and sl-QoS-InfoList in SUI for SL-PRS request 
· Move sl-PRS-Priority-r18 and sl-PRS-DelayBudget from UAI to SUI.
· Add timingOffset IE in UAI for periodic SL-PRS request, similar like the IE contained in SL data request, this value indicates the time offset between an estimated start of UE’s first SL-PRS transmission time and subframe#0 of SFN#0. 
· Proposal 7: Support to use exceptional pool dedicated for SL PRS when configured scheme 1 dedicated pool meets exceptions.
BW aggregation
Proposal 8: For SRS aggregation in RRC_CONNECTED, send LS to RAN1 asking whether the allowed maximum number of SRS resource set link combination per UE can be 32.
Proposal 9: Add the carrier frequency parameters associated with linked SRS resource set in RRC_CONNECTED, in order to specify the case that the linked carrier for SRS is not within the configured carrier for data CA. Adopt the corresponding TP above.
Proposal 10: RAN2 to adopt the above TP for SRS BW aggregation in RRC_INACTIVE.
Proposal 11: RAN2 to send LS to RAN1 asking whether SRS BW aggregation and SRS in validity area in RRC_INACTIVE can work together. If so, please specify how.

4. [bookmark: _Toc18413612][bookmark: _Toc18404543][bookmark: _Toc18403976] References
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