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Introduction
This is the summary for the tdocs submitted for agenda item 6.8.2.2 for the impacts to RRC spec for positioning. The summary mainly focus on the following aspects:
· Aperiodic SRS configuration
· Supporting procedure for UL positioning
· Rough estimation for the time of arrival for aperiodic/semi-persistent SRS
· SRS resource configuration
· Measurement gap
· SRS UE capability
· AD broadcast
· SSB configuration
Positioning SRS
The summary in this section are based on the following tdocs:
R2-2003136	Recommendation message from LMF to gNB for SRS configuration	Ericsson
Aperiodic SRS Configuration
From LPP, RRC signalling point of view, the flow for semi-persistent and aperiodic is alike except the DCI trigger is used for aperiodic and MAC based for semi-persistent. Since semi-persistent is already supported, the overhead to support aperiodic is next to none. Some positioning applications may not require periodic or semi-persistent SRS transmission and may be sufficient to calculate the location with aperiodic SRS transmission. This will save NW resources and also UE power from having to transmit the SRS in a periodic fashion.
Rapporteur’s understanding is that this discussion is related to the following email discussion 
[Post109e#30][NR/Pos] Non-periodic SRS for positioning (Huawei)
Scope: Discuss the proposals from R2-2001935.
	Intended outcome: Summary for next meeting

Within this email discussion, whether to support aperiodic positioning SRS will be discussed. If it is supported, naturally, aperiodic SRS configuration is needed. 
[bookmark: _Toc37346326][bookmark: _Toc37346915]Proposal1: Wait for the result of discussion in [Post109e#30][Pos]Non-periodic SRS for positioning and then decide if aperiodic SRS configuration is supported.
Timeline for the SRS Transmission
The instance when the semi-persistent or aperiodic SRS will be transmitted has to be known to LMF so it can inform the listening node (for eg: other gNBs) for the RTOA measurements. Since LMF recommends the need of aperiodic or semi-persistent SRS configuration to gNB, it may also include some rough estimation (for eg: after how many ms, slot/subframe offset) the aperiodic or semi-persistent SRS configuration should be transmitted by UE. 
[bookmark: _Toc36295521][bookmark: _Toc37341818][bookmark: _Toc37345881][bookmark: _Toc37346327][bookmark: _Toc37346916]Proposal 2: Inform RAN3 to consider including some rough estimation on the timing information for aperiodic/semi-persistent SRS transmission.
Desired SRS Resource
The LMF in the request message to gNB for SRS configuration may include the options or the need to configure Periodic/non periodic (semi-persistent) SRS configuration. 
The LMF is aware of QoS for positioning (location accuracy and latency). Depending upon this info, LMF may translate the input QoS, to desired level of SRS resource sets and number of resources. 
The SRS-Quality metric may be included in NRPPa which basically provides some guidance to gNB as what sort of SRS configuration is needed. For example, the number of resource sets and resources per resource set. 
	SRS-Q
	Resource Set (RS)
	Resource per RS

	1
	1 to 4
	1 to 4

	2
	4 to 8
	4 to 8

	3
	8 to 16
	8 to 16

	4
	8 to 16
	16 to 32

	5
	16
	32 to 64



In FR2, this may be also provided by means of desired number of spatial relations.
As gNB performs the SRS configuration, it is aware of the radio resource availability, based upon that gNB would always strive to provide the best configuration possible. However, gNB can also take the recommendation from LMF. The recommendation does not need to be precise and some rough estimation as above (for example Integer value 1 to 5) is enough. Value 1 implying low resource requirement, value 5 implying maximum resource requirement.
[bookmark: _Toc36979159][bookmark: _Toc36979181][bookmark: _Toc37106407][bookmark: _Toc37106525][bookmark: _Toc37145989][bookmark: _Toc37343234]Observation1: gNB would strive to provide best SRS configuration to UE. The LMF coarse input is on SRS resource requirement may be useful.
Further, LMF may include whether there is need of aperiodic or semi-persistent SRS configuration.
	Aperiodic Need
	Semi-persistent Need
	Only Semi-Persistent

	Y/N
	Y/N
	Y/N



[bookmark: _Toc32255704][bookmark: _Toc36295520][bookmark: _Toc37341819][bookmark: _Toc37345882][bookmark: _Toc37346328][bookmark: _Toc37346917]Proposal3: Inform RAN3 to consider including some rough estimation on the need of SRS resource in NRPPa.
Measurement gap for positioning
The summary in this section is based on the following tdocs:
R2-2003059	DraftCR on LocationMeasurementIndication	Huawei, HiSilicon
R2-2002617	Discussion on GAP configuration and request for NR positioning	vivo

According to RAN1 agreements made till #98b, new parameters DL-PRS-ResourceRepetitionFactor and DL-PRS-ResourceTimeGap are introduced, which make the time duration spanned by one DL PRS Resource set containing repeated DL PRS Resources very flexible. Additionally, the periodicity of DL PRS allocation can range from 4 to 20480 slots. With such flexible configuration of PRS period and time duration, gap patterns should also be introduced for NR UE to request for a measurement gap which can cover PRS.

In [R2-2002617], an observation was made that For some specific configurations for NR positioning, the time span of continuous PRS resources within a PRS resource set can exceed the maximum length of measurement gap configuration. The reason is that according to the current gap configuration in RRC, the maximum gap length is 6ms, which may only be applicable for continuous measurement with a length of 5ms in FR1 and 5.5ms in FR2.
	GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                         OPTIONAL   -- Cond NEDCorNRDC
    ]]
}


While for the PRS configuration in positioning, a table is given for the length of PRS transmission and it shows that the length of PRS can easily exceed 6ms
Table 1 Illustrations of duration of continuous PRS
	FR/SCS
	DL-PRS-
NumSymbols
	DL-PRS-
ResourceRepetitionFactor
	DL-PRS-
ResourceTimeGap
	Number of PRS resources per set
	Total duration (ms)

	FR1/15kHz
	12
	8
	1
	1
	8

	FR1/15kHz
	12
	8
	4
	4
	32

	FR1/15kHz
	6
	4
	2
	4
	8

	FR1/15kHz
	6
	2
	4
	8
	8

	FR1/30kHz
	12
	32
	1
	1
	16

	FR2/60kHz
	6
	4
	32
	64
	24

	FR2/120kHz
	6
	4
	32
	64
	12



Based on this, the following proposals have been made in the discussion 
· Proposal1: Extending measurement gap length and repetition period for NR positioning measurement should be considered.
· Proposal2: RAN2 should design a higher layer signaling for the UE to request a measurement gap for NR positioning.
· Proposal 3: An LS should be sent to RAN4 for gap patterns used for NR positioning.
· Proposal 4: When requesting a measurement gap, the UE should provide a recommend measurement gap pattern from multiple gap patterns.The related gap offset and gap TA should also be recommended to the Network.
· Proposal 5: When requesting a measurement gap, support to associate the request signaling IE with positioning frequency layer.
We understand the reasoning for this but we think this should be discussed in RAN4 first and then RAN2 can proceed with RAN4 conclusions. Also note that in the last meeting RAN2#109-e, the following discussion has been made that the agreement is to wait for RAN4 conclusion.
	Proposal 5	 Gap pattern should be included in LocationMeasurementInfo field.

Qualcomm understand this will come from RAN4 and we can’t decide it here.  Nokia wonder if there was a request from RAN1 or RAN4.  Intel have the same question.  Qualcomm understand that RAN1 agreed the UE can request measurement gaps and RAN4 will decide the pattern.
Noted (wait for RAN4)



If during the meeting, LSs can be received from RAN4, we can come back to the above discussion.
Proposal4: For the exact configuration of the gap pattern, wait for RAN4 agreement on the gap configuration for DL-PRS
SRS UE capability
The summary in this section is based on the following tdocs:
R2-2003137	UL SRS UE Capability	Ericsson
In the above tdoc, it is observed that the reference signal capability SRS is based upon band combination and per band. The signaling requires several numbers of bytes. Generally, the UE capability is stored in AMF and gNB retrieves that from AMF instead from UE to save Uu signaling load. Then, the SRS-related capabilities in RRC is shown that they are under FeatureSetUplink and MIMO-ParametersPerBand.
Then, it is observed that not all the SRS related capabilities are needed for positioning, e.g., those for MIMO and if the UE needs to send the capability to the LMF, there is no need to send all of these UE capabilities, but only a subset of SRS capabilities that are relevant for positioning.
Rapporteur’s understanding on this is that the proposal seems to be related to the LPP spec instead of the RRC spec. But, we can discuss on this during the online discussion. 
[bookmark: _Toc36377386]Proposal5: UE is not required to send full capability to LMF. Only a simplified version is enough.
AD broadcast
The summary in this section is based on the following tdocs:
R2-2002598	Broadcast of additional assistance data	NextNav, AT&T, FirstNet, Intel, Polaris Wireless
The above tdoc proposes to add NR positioning support for the broadcast of assistance data for RAT-Independent positioning methods (Barometric Pressure and TBS based on MBS signals) that have been specified in the existing LTE framework (37.355 and 36.331). The following change is made for the RRC spec. 
For posSystemInformation
	PosSystemInformation-r16-IEs ::= SEQUENCE {
    posSIB-TypeAndInfo-r16           SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
        posSib1-1-r16                    SIBpos-r16,
        posSib1-2-r16                    SIBpos-r16,
        posSib1-3-r16                    SIBpos-r16,
        posSib1-4-r16                    SIBpos-r16,
        posSib1-5-r16                    SIBpos-r16,
        posSib1-6-r16                    SIBpos-r16,
        posSib1-7-r16                    SIBpos-r16,
        posSib1-8-r16                    SIBpos-r16,
        posSib2-1-r16                    SIBpos-r16,
        posSib2-2-r16                    SIBpos-r16,
        posSib2-3-r16                    SIBpos-r16,
        posSib2-4-r16                    SIBpos-r16,
        posSib2-5-r16                    SIBpos-r16,
        posSib2-6-r16                    SIBpos-r16,
        posSib2-7-r16                    SIBpos-r16,
        posSib2-8-r16                    SIBpos-r16,
        posSib2-9-r16                    SIBpos-r16,
        posSib2-10-r16                   SIBpos-r16,
        posSib2-11-r16                   SIBpos-r16,
        posSib2-12-r16                   SIBpos-r16,
        posSib2-13-r16                   SIBpos-r16,
        posSib2-14-r16                   SIBpos-r16,
        posSib2-15-r16                   SIBpos-r16,
        posSib2-16-r16                   SIBpos-r16,
        posSib2-17-r16                   SIBpos-r16,
        posSib2-18-r16                   SIBpos-r16,
        posSib2-19-r16                   SIBpos-r16,
        posSib2-20-r16                   SIBpos-r16,
        posSib2-21-r16                   SIBpos-r16,
        posSib2-22-r16                   SIBpos-r16,
        posSib2-23-r16                   SIBpos-r16,
        posSib3-1-r16                    SIBpos-r16,
        posSib4-1-r16                    SIBpos-r16,
        posSib5-1-r16                    SIBpos-r16,
        posSib6-1-r16                    SIBpos-r16,
        posSib6-2-r16                    SIBpos-r16,
        posSib6-3-r16                    SIBpos-r16,
        ...
    },
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}



For PosSI-SchedulingInfoList
	-- ASN1START
-- TAG-POSSI-SCHEDULINGINFOLIST-START

PosSI-SchedulingInfoList-r16 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF PosSI-SchedulingInfo-r16

PosSI-SchedulingInfo-r16 ::= SEQUENCE {
    offsetToSI-Used-r16          ENUMERATED {true}                                              OPTIONAL,  -- Need R
    posSI-Periodicity-r16        ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    posSIB-MappingInfo-r16       PosSIB-MappingInfo-r16,
    ...
}

PosSIB-MappingInfo-r16 ::=   SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-r16

PosSIB-Type-r16 ::=          SEQUENCE {
    encrypted-r16                ENUMERATED { true }                                            OPTIONAL,  -- Need R
    gnss-id-r16                  GNSS-ID-r16                                                    OPTIONAL,  -- Need R
    sbas-id-r16                  SBAS-ID-r16                                                    OPTIONAL,  -- Need R
    posSibType-r16               ENUMERATED { posSibType1-1, posSibType1-2, posSibType1-3, posSibType1-4, posSibType1-5, posSibType1-6,
                                              posSibType1-7, posSibType1-8, posSibType2-1, posSibType2-2, posSibType2-3, posSibType2-4,
                                              posSibType2-5, posSibType2-6, posSibType2-7, posSibType2-8, posSibType2-9, posSibType2-10,
                                              posSibType2-11, posSibType2-12, posSibType2-13, posSibType2-14, posSibType2-15,
                                              posSibType2-16, posSibType2-17, posSibType2-18, posSibType2-19, posSibType2-20,
                                              posSibType2-21, posSibType2-22, posSibType2-23, posSibType3-1, posSibType4-1, posSibType5-1, 															  posSibType6-1, 
                                              posSibType6-2, posSibType6-3,... },
    areaScope-r16                ENUMERATED {true}                                              OPTIONAL -- Need S
}

GNSS-ID-r16 ::= SEQUENCE {
    gnss-id-r16              ENUMERATED{gps, sbas, qzss, galileo, glonass, bds, ...},
    ...
}

SBAS-ID-r16 ::= SEQUENCE {
    sbas-id-r16              ENUMERATED { waas, egnos, msas, gagan, ...},
    ...
}

-- TAG-POSSI-SCHEDULINGINFOLIST-STOP
-- ASN1STOP



Based on the above proposed correction, we can discuss above the following proposal:
Proposal6: RAN2 to discuss whether or not to support posSibType4-1 and posSibType5-1 for Barometric Pressure and TBS based on MBS signals in the broadcast system information
SSB configuration
The summary in this section is based on the following tdocs:
R2-2003729	SSB configuration for DL-/UL-only method in RRC	Samsung R&D Institute UK

In the above tdoc, the following proposals have been made:
· Proposal 1. RAN2 agrees on the current ways of SSB signalling i.e., using LPP for DL-only positioning method. 
· Proposal 2. RAN2 agrees on the current way of SSB signaling i.e., using RRC for UL-only positioning method.
While, based on the understanding from the rapporteur, this is already covered by the following email discussion:
[Post109e#31][NR/Pos] Details of spatial relation for positioning (Huawei)
Scope: Continue the discussion from R2-2001936 and resolve open issues.
	Intended outcome: Summary for next meeting

Hence, we don't need to discuss this but can wait for the discussion in the email discussion
Proposal7: Wait for the result of discussion in [Post109e#31][Pos]Non-periodic SRS for positioning for the decision on SSB configuration.
Conclusion
Based on the above summary, we make the following proposals that we think can be discuss during the online session in RAN2#109bis-e:
Proposal1: Wait for the result of discussion in [Post109e#30][Pos]Non-periodic SRS for positioning and then decide if aperiodic SRS configuration is supported.
Proposal 2: Inform RAN3 to consider including some rough estimation on the timing information for aperiodic/semi-persistent SRS transmission.
Proposal3: Inform RAN3 to consider including some rough estimation on the need of SRS resource in NRPPa.
Proposal4: For the exact configuration of the gap pattern, wait for RAN4 agreement on the gap configuration for DL-PRS
Proposal5: UE is not required to send full capability to LMF. Only a simplified version is enough.
Proposal6: RAN2 to discuss whether or not to support posSibType4-1 and posSibType5-1 for Barometric Pressure and TBS based on MBS signals in the broadcast system information
[bookmark: _GoBack]Proposal7: Wait for the result of discussion in [Post109e#31][Pos]Non-periodic SRS for positioning for the decision on SSB configuration.
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