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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]The following items were agreed in RAN1 #102 meeting for study,
· Investigation of DL and UL CA for PRS transmission (for higher accuracy)
· The transmission impairment needs to take into account
· Investigation of semi-persistent and aperiodic transmission for DL PRS (for system efficiency)
· Investigation of on-demand transmission and reception (for system efficiency)
· This may be related to how the UE or network may request, suggest, or recommend specific PRS
· Investigation of multipath mitigation technique (for higher accuracy) 
· Investigation of positioning under RRC idle and RRC inactive state (for UE efficiency, lower latency)
· Investigation of the efficient signaling and procedure for PRS configuration/activation, assistance data request and measurement report (for lower latency)
· Investigation of how to improve accuracy for UL-AoA and DL-AoD (for higher accuracy)
· Investigation of how to improve accuracy in the presence of transmission delay (delay between RF to BB) (for higher accuracy)
· Investigation of partial staggering/non staggering for SRS, further considering how to address the potential time domain aliasing (for lower latency)

The following two items are critical from our point of view but not agreed in RAN1 #102 meeting,
· Investigation of how to estimate and calibrate the network synchronization error
· Enhancement of SRS cyclic shift pattern

In this contribution, we provide our views and proposals for the items of interest.

2 Enhancement on Rel-16 SRS for positioning
The Rel-16 SRS for positioning utilizes the staggering structure to provide larger observation range for the receiver. However, the phase rotation pattern designed for the staggering structure in order to cyclic-shift the multiplexing UEs is not supported in Rel-16. This means, for UE multiplexing purpose, the Rel-15 phase rotation pattern designed for the Rel-15 non-staggering SRS structure would be applied to the Rel-16 SRS with the staggering structure. 

The impact when Rel-15 phase rotation pattern is applied to the Rel-16 SRS with the staggering structure is analysed as follows. Eqn. (1) shows the received i-th SRS in j-th symbol, where Xi,j is an element of the transmitted ZC sequence. The phase rotation added from the transmission side, abbreviated as rot in equation, can be treated as part of channel frequency response,
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The raw per-tone channel estimation can be realized in Eqn. (2), 
 [image: ] (2)

By collapsing the raw channel values of all the symbols into one symbol, the channel impulse response in time domain can be further derived by performing IDFT.

Fig. 2.1a shows the case of Rel-15 phase rotation pattern for Rel-15 SRS with the non-staggering structure. After collapsing into one symbol to form a raw channel vector, the zero values are padded at the subcarriers without SRS transmission. The parameter m is the cyclic shift index. For comb-4 structure, the max cyclic shift number Ncs is 12 so that m has the range between 0 and 11.

Fig. 2.1b to Fig. 2.1e show the examples of the observed CIR under using different cyclic shift index for SRS transmission with 12 PRBs. For the comb-4 non-staggering structure, the observation range is ¼ of OFDM symbol time. The ¼ of OFDM symbol time duration is further assigned to 12 segments for cyclic shift operation, making each segment equally to have 1/48 of OFDM symbol time without aliasing. Note that 1/48 of OFDM symbol time is equal to 3 number of time-domain points in the example.

Fig. 2.2a shows the case of Rel-15 phase rotation pattern for Rel-16 SRS with the full-staggering structure. After collapsing into one symbol for forming a raw channel vector, the phase ramping along the subcarriers have a form of multiple steps.

The impact of multiple-step phase ramping along the subcarriers causes several false peaks in time domain, as shown in Fig.2.2b to Fig.2.2g. Moreover, as we observe between Fig.2.2b and Fig. 2.2c for using different cyclic shift index, the time gap between the two neighboring main peaks is 1/48 of OFDM symbol time (3 points). Similar condition happens when observing between Fig. 2.2c and Fig. 2.2d, and between Fig. 2.2b and Fig. 2.2e. Then there is a significant issue to be identified. 

The full-staggering SRS structure can achieve one OFDM symbol time for observation. By allocating 12 segments for cyclic shift operation, each segment theoretically would have 1/12 of OFDM symbol time without aliasing. However, these figures show that only 1/48 of OFDM symbol time is allowed for each segment without aliasing. The appearance of the false peaks also reduce the power of main peak for each cyclic shift index. The performance could be degraded if the gNB receiver can’t collect the power from all the peaks to improve SNR.

Fig. 2.3a shows a case of a new phase rotation pattern for Rel-16 SRS with the full-staggering structure. After collapsing into one symbol for forming a raw channel vector, the phase rotations in the subcarriers are linear with a slope. As we observe between Fig.2.3b and Fig. 2.3c for using different cyclic shift index, the time gap between the two neighboring peaks is 1/12 of OFDM symbol time (12 points).

The maximum cyclic shift number can be further scaling up to increase UE multiplexing number under the limited delay spread scenario. Fig. 2.4a shows another case of a new phase rotation pattern for Rel-16 SRS with the full staggering structure. It is seen that when the maxium cyclic shift number becomes 48 (Ktc*Ncs), the observation range for each segment is 1/48 of OFDM symbol time, which is the same as that for the case of Rel-15 phase rotation pattern for Rel-15 SRS with the non-staggering structure in Fig. 2.1a, which is 1/4*1/12 of OFDM symbol time.

The phase rotation pattern in Fig. 2.4a can be further applied to the partial staggering structure, as shown in Fig. 2.5a. It is equivalent to have 24 as the maximum cyclic shift number within ½ of OFDM symbol time. As such, each segment still has 1/48 of OFDM symbol time for observation. 

In current specification (section 5.5.2 in 38.211), the cyclic shift operation is defined as
,
where α is cyclic shift index for allocating a port of a UE to a certain time domain position, and n is the index with 0 <= n < the sequence length. α has the form of

and 0 <= m < .

We propose that a general formulation for cyclic shift operation on all the symbols for a SRS resource can be written as
,
where the subscript i has the range of 0 <= i < . 


Observation 2-1: When Rel-15 phase rotation pattern is applied to Rel-16 staggered SRS structure, the seveal false peaks in time domain would be observed due to the multiple-step phase ramping

Observation 2-2: When Rel-15 phase rotation pattern is applied to Rel-16 staggered SRS structure, the appearance of the false peaks also reduce the power of main peak for each cyclic shift index. The performance could be degraded if the gNB receiver can’t collect the power from all the peaks to improve SNR

Observation 2-3: When Rel-15 phase rotation pattern is applied to Rel-16 staggered SRS structure, the time gap between the two neighboring main peaks is still the same as that for the non-staggered structure. It means, the purpose of staggering for increasing the observation range is invalid

Proposal 2-1: The phase rotation pattern for Rel-16 staggered SRS structure should be defined in work item phase

Proposal 2-2: For cyclic shift operation enhancement, consider that a general formulation for cyclic shift operation on all the symbols for a SRS resource can be written as
,
where the subscript i has the range of 0 <= i < , as the enhancement for the existing cyclic shift operation as shown below, 

Proposal 2-3: The maximum cyclic shift number can be scaled up under the staggered SRS structure, since the observation range is increasing due to staggering
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Fig. 2.1a: Rel-15 phase rotation pattern on non-staggered SRS structure
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     Fig. 2.1b, observed CIR with m = 0                      Fig. 2.1c, observed CIR with m = 11
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   Fig. 2.1d, observed CIR with m = 11                   Fig. 2.1e, observed CIR with m = 0~11
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Fig. 2.2a: Rel-15 phase rotation pattern on staggered SRS structure
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 Fig. 2.2b                                      Fig. 2.2c
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Fig. 2.2d                                      Fig. 2.2e
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       Fig. 2.2f                                       Fig. 2.2g
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Fig. 2.3a: proposed phase rotation pattern on full-staggered SRS structure
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Fig. 2.4a: proposed phase rotation pattern with increasing maximum cyclic shift number on full-staggered SRS structure
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Fig. 2.5a: proposed phase rotation pattern with increasing maximum cyclic shift number on partial-staggered SRS structure
  

3 Improvement under synchronization error and transmission /receiving delay
The notations are defined for the analysis,
· ei: the delay from baseband to antenna at TRPi during transmission, i = 1 or 2
· g: the delay from antenna to baseband at UE during receiving
· tdi: propagation delay between antenna of TRPi and antenna of UE
· delta: the slot boundary offset from baseband point of view between 2 TRPs (synchronization error between TRP1 and TRP2)
· mu: the slot boundary offset from baseband point of view between TRP1 and UE

In the following analysis we assume that the transmission delay (baseband to antenna) and receiving delay (antenna to baseband) of each TRP and of the UE are identical.

Fig. 3-1 inspects the perturbance due to the transmission/receiving delay on the TOA (propagation delay) estimation under multiple-RTT technique. The gNB RX-TX time difference is derived between the transmission from baseband and the receiving at baseband. The event sequence is listed below,
· transmission from baseband of a TRP  transmission from antenna of a TRP  propagation delay  receiving at antenna of UE  receiving at baseband of UE  processing delay  transmission from baseband of UE  transmission from antenna of UE  propagation delay  receiving at antenna of a TRP  receiving at baseband of a TRP

The UE RX-TX time difference takes into account the following duration,
· receiving at baseband of UE  processing delay  transmission from baseband of UE

As such, the TOA measurement is derived by taking half of the value after the subtraction of the value of UE RX-TX time difference from the value of gNB RX-TX time difference, and we get td1+ g+ e1 according to our notations. This means, the ideal TOA value, td1, is perturbed by both the transmission delay of TRP and receiving delay of UE.

Fig. 3-2 shows the impact of synchronization error and transmission/receiving delay to the DL-RSTD measurement under DL-TDOA technique. It is seen that, the ideal RSTD value, td1- td2, is perturbed by the terms -delta+ e1- e2.

Fig. 3-3 shows the impact of synchronization error and transmission/receiving delay to the UL-RTOA measurement under UL-TDOA technique. It is seen that, the difference of two ideal UL-RTOA values, td1- td2, is perturbed by the terms delta+ e1- e2.

After combining the downlink (DL-RSTD) and uplink (UL-RTOA) measurement for the DL-RSTD refinement, the delta, synchronization error between 2 TRPs, and g, the receiving delay, are cancelled. The remaining perturbed term is the difference of transmission delay of a pair of TRPs for DL-RSTD measurement, which is e1- e2 in Fig. 3-3.

We conduct a simulation experiment to investigate the impact of transmission/receiving delay to the position calculation. The following two cases are considered,
· Position calculation based on the TOA measurements under multiple-RTT technique
· Position calculation based on the RSTD measurements under the combined DL-TDOA and UL-TDOA techniques

For simplification, only the horizontal domain is considered. The position error is defined as,

where {x,y} are the ideal coordinate of UE, and {} are the estimated coordinate.

Let’s define the ideal TOA value between TRPi and UE as,

where {} are the coordinate of TRPi, and c denotes the speed of light. To develop a linear model for least square estimation, it can be written as

which leads to 

For TOA measurements, {x,y} are unknown for estimation. The corresponding RSTD can be derived when different pairs of TOA are measured. The linear model can be re-written as,  


For RSTD measurements, in addition to {x,y}, TOA are also unknown. So the linear model can be re-shaped as,

The receiving delay of UE is assumed 3ns, and the transmission delay of each TRP is randomly selected between 0ns and 3ns. There are 16 TRPs for conducting the least square estimation namely i= 1~16. Fig. 3-4 shows the CDF result of the position error between TOA measurements and RSTD measurements, with UE number greater than 1000 for making statistics The position derived by TOA measurements has larger error than that by RSTD measurements under present transmission/receiving delays.

Observation 3-1: Under transmission and receiving delay, the TOA measurement for multiple-RTT technique may be perturbed by both the transmission delay of TRP and receiving delay of UE

Observation 3-2: After combining the downlink (DL-RSTD) and uplink (UL-RTOA) measurement for the DL-RSTD refinement, the synchronization error between 2 TRPs and the receiving delay are cancelled

Observation 3-3: After combining the downlink (DL-RSTD) and uplink (UL-RTOA) measurement for the DL-RSTD refinement, the remaining perturbed term is the difference of transmission delay of a pair of TRPs

Observation 3-4: Under transmission and receiving delay, the position derived by TOA measurements has larger error than that by RSTD measurements according to the simulation

Observation 3-5: The combining of downlink and uplink measurement for DL-RSTD refinement may effectively cancel the receiving delay and the synchronization error between TRPs, and also reduce the impact of transmission delay

Observation 3-6: The combing of downlink and uplink measurement for DL-RSTD refinement for UE assisted mode can be realized without specification impact

Proposal 3-1: For UE based mode, support the combining of downlink (DL-RSTD) and uplink (UL-RTOA) measurement

Proposal 3-2: For UE based mode, the measurement results at gNB side (UL-RTOA values) can provide to the UE as assistance information to cancel the synchronization error and to reduce the impact of transmission delay
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Fig. 3-1, RTT analysis under transmission/receiving delay
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Fig. 3-2,  DL-TDOA analysis under synchronization error and transmission/receiving delay
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Fig. 3-3,  UL-TDOA analysis under synchronization error and transmission/receiving delay
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Fig. 3-4, the CDF result of the position error between TOA measurements and RSTD measurements


4 Latency reduction for measurement reports
Positioning procedure requires information exchange between NW and UE. In TS38.305 7.1.2.5, the procedures may normally occur in the following order, 
· Capability transfer
· This includes “request capability by a server” and “provide capability by a target”
· Assistance data transfer
· This includes “request assistance data by a target” and “provide assistance data by a server”
· Location information transfer
· This includes “request location information by a server” and “provide location information by a target”

The capability transfer may occur once only. The assistance data transfer may be updated with a longer period. The location information, including measurement results and measurement reference time, may be updated with a shorter period. Therefore, the latency may need to be categorized as that for cold start or warm start. The cold start may start from the request of capability by a server. The warm start may start from the request of location information by a server, by assuming that the necessary information are ready.

The LPP belongs to NAS message. The normal procedure for providing the location information may include scheduling request, uplink grant indication, buffer status report, further uplink grant indication and finally the measurement report, as shown in Fig. 4-1. Therefore at least for the periodic measurement reports, the configured grant may be considered to shorten the report latency.

The configured grant is configured and activated by NW. The UE may at least indicate to NW that there would be periodic measurement reports. If latency is critical to NW, NW can decide using the configured grant for latency reduction. The indication by UE for periodic measurement reports, for example, can be through the scheduling request. For the first measurement report, the scheduling request sent by UE may be associated to the periodic measurement reports, for example by using a certain physical resource for the scheduling request transmission. The grant size may be suggested by UE through the following buffer status report for the first measurement report, or through using RRC message during assistance information exchange. The following uplink grant may active the configured grant, and therefore, for the following measurement reports, SR and BSR are not needed.

Besides using the configured grant, NW can also configure shorter reporting interval. In 37.355, the existing shortest interval is 1s. The interval shorter than 1s can be considered. For example, the reporting interval can be the same as the PRS transmission period. The reporting can immediately occur after a PRS occasion (or instance) with a margin time for processing. 

The reporting interval considers the interval between the reports, and also the response time for the first report. If the configured grant is applied, the reporting interval for the case of “between the reports” may be shortened.

Observation 4-1: The capability transfer may occur once only. The assistance data transfer may be updated with a longer period. The location information, including measurement results and measurement reference time, may be updated with a shorter period

Observation 4-2: The latency may need to be categorized as that for cold start or warm start. The cold start may start from the request of capability by a server. The warm start may start from the request of location information by a server, by assuming that the necessary information are ready

Observation 4-3: The LPP belongs to NAS message. The normal procedure for providing the location information may include scheduling request, uplink grant indication, buffer status report, further uplink grant indication and finally the measurement report

Proposal 4-1: At least for the periodic measurement reports, the configured grant may be considered to shorten the report latency

Proposal 4-2: NW can also configure shorter reporting interval to reduce latency. For example, the reporting interval can be the same as the PRS transmission period

Proposal 4-3: The UE may indicate to NW the transmission of periodic measurement reports. It is up to NW to determine whether the configured grant is activated
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Fig. 4-1, the normal procedure for location information transfer
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Fig. 4-2, the feasible procedure when the configured grant is activated 

5 DL-AoD enhancement for accuracy
Under NLOS condition, it is highly possible that the stronger paths are not the first-arrival path. The conventional RSRP measurement basically measures the total power of all the received paths. Then the RSRP measurement across beams could be biased. As such, the AoD estimation is also biased too.

To improve DL-AoD accuracy under NLOS scenario, another type of RSRP measurement by measuring the power of the first-arrival path could be considered. An example is shown in Fig. 5-1, where the first-path RSRP of each beam is measured in time domain. The measurement window for the first-path RSRP may need to be identical across beams.

Fig. 5-2 shows the accuracy comparison under UMi scenario with very low LOS probility. The different curves represent for the different definition of RSRP measurements,
· Red curve: conventional RSRP measurement of all paths
· Blue curve: first-path RSRP measurement with fixed measurement window across beams
· Purple curve: first-path RSRP measurement with floating measurement window across beams

It is seen that the accuracy is improved significantly under first-path RSRP measurement with fixed measurement window across beams. 

Fig. 5-3 shows the beam response of 4 beams with distinct steering direction under 8 antenna elements in horizontal domain to cover 120o angle range. The 120o angle range can be segmented into 4 spatial sections. If the beam responses, from the strongest beam to the weakest beam in each spatial section, are identical among all sections by ignoring the beam indexes, then the lookup table for beam responses can be built up within a smaller angle range due to the symmetry. In this case, the 30o angle range may be sufficient. The additional information for the lookup table is the mapping of the responses to the beam indexes for all spatial sections. 

Let’s inspect if the above idea is feasible. In Fig. 5-3, it is seen that in spatial section 2 and 3, the beam responses are identical. It is also the same for spatial section 1 and 4. However, the beam responses are quite different between spatial section 1 and 2, and between spatial section 3 and 4. This is due to the reason that the radiation pattern of an antenna element is actually directional. In reality, the radiation pattern may not be perfect. As such, it may not be expected that the beam responses with different steering direction could be cyclically identical. Therefore, the lookup table for deriving the direction based on RSRP reports can’t be kept compact for specifying only for a spatial section. Instead, the lookup table should consider the entire angle range.

Observation 5-1: Under NLOS scenario, the first-path RSRP measurement with fixed measurement window across beams in time domain may improve the accuracy significantly, according to the simulation

Proposal 5-1: Define another type of RSRP measurement by measuring the power of the first-arrival path in work item phase. Moreover, the restriction of fixed measurement window across beams in time domain under CIR observation may also be specified 

Proposal 5-2: The look up table for deriving the direction based on RSRP reports needs to consider entire angle range, because the beam responses with different steering direction may not be cyclically identical 
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Fig. 5-1: fixed measurement window across beams
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Fig. 5-2: accuracy comparison
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Fig. 5-3: an example of beam responses for 120o angle range


6 Measurement and reporting in RRC idle and inactive state
The support of positioning procedure should be different between RRC idle and RRC inactive state. The main reason is, RAN2 is working on UL small data transmission (SDT) by utilizing RACH-based scheme to enable user plane data transmission. Therefore, UE assisted mode which requires the measurement reports to the location server may be feasible under the RRC inactive state. Further more, the uplink measurement could also be feasible when RACH-based scheme is utilized.

For RRC idle state, the downlink only measurement with UE based mode is preferred. The UE assisted mode requires the measurement reporting, which could be the concern in RRC idle state since most of the UE contexts, for example the security keys have been discarded. Whether any control plane solution for data transmission in RRC idle state similar to that for NB-IOT design is beyond RAN1 scope. Moreover, the UL SDT is specified under RRC inactive state, then we don't find the particular need that the uplink data transmission needs to be applied under RRC idle state.

For RRC inactive stare, the following cases can be considered,
· Downlink only measurement with UE assisted mode
· Downlink and uplink measurement with UE assisted mode
· Downlink and uplink measurement with UE based mode

Fig. 6-1 shows an example for downlink and uplink measurement with UE based mode under RRC inactive state. Msg1/MsgA can be used for UL PRS transmission. Msg4/MsgB can be used to provide assistance information which may include the UL-RTOA measurement results for the UE to facilitate synchronization error cancellation.

Observation 6-1: The UL small data transmission would be specified under RRC inactive state, then we don't find the particular need that the uplink data transmission needs to be applied under RRC idle state

Proposal 6-1: For RRC idle state, the downlink only measurement with UE based mode is considered

Proposal 6-2: For RRC inactive stare, the following cases can be considered,
· Downlink only measurement with UE assisted mode
· Downlink and uplink measurement with UE assisted mode
· Downlink and uplink measurement with UE based mode

Proposal 6-3: For the case of downlink and uplink measurement with UE based mode under RRC inactive state, Msg1/MsgA can be used for UL PRS transmission, and Msg4/MsgB can be used to provide assistance information which may include the UL-RTOA measurement results for the UE to facilitate synchronization error cancellation
 
[image: ]
Fig. 6-1: an example of DL+UL measurement for UE based mode under RRC inactive state
7 Conclusion
Observation 2-1: When Rel-15 phase rotation pattern is applied to Rel-16 staggered SRS structure, the seveal false peaks in time domain would be observed due to the multiple-step phase ramping

Observation 2-2: When Rel-15 phase rotation pattern is applied to Rel-16 staggered SRS structure, the appearance of the false peaks also reduce the power of main peak for each cyclic shift index. The performance could be degraded if the gNB receiver can’t collect the power from all the peaks to improve SNR

Observation 2-3: When Rel-15 phase rotation pattern is applied to Rel-16 staggered SRS structure, the time gap between the two neighboring main peaks is still the same as that for the non-staggered structure. It means, the purpose of staggering for increasing the observation range is invalid

Observation 3-1: Under transmission and receiving delay, the TOA measurement for multiple-RTT technique may be perturbed by both the transmission delay of TRP and receiving delay of UE

Observation 3-2: After combining the downlink (DL-RSTD) and uplink (UL-RTOA) measurement for the DL-RSTD refinement, the synchronization error between 2 TRPs and the receiving delay are cancelled

Observation 3-3: After combining the downlink (DL-RSTD) and uplink (UL-RTOA) measurement for the DL-RSTD refinement, the remaining perturbed term is the difference of transmission delay of a pair of TRPs

Observation 3-4: Under transmission and receiving delay, the position derived by TOA measurements has larger error than that by RSTD measurements according to the simulation

Observation 3-5: The combining of downlink and uplink measurement for DL-RSTD refinement may effectively cancel the receiving delay and the synchronization error between TRPs, and also reduce the impact of transmission delay

Observation 3-6: The combing of downlink and uplink measurement for DL-RSTD refinement for UE assisted mode can be realized without specification impact

Observation 4-1: The capability transfer may occur once only. The assistance data transfer may be updated with a longer period. The location information, including measurement results and measurement reference time, may be updated with a shorter period

Observation 4-2: The latency may need to be categorized as that for cold start or warm start. The cold start may start from the request of capability by a server. The warm start may start from the request of location information by a server, by assuming that the necessary information are ready

Observation 4-3: The LPP belongs to NAS message. The normal procedure for providing the location information may include scheduling request, uplink grant indication, buffer status report, further uplink grant indication and finally the measurement report

Observation 5-1: Under NLOS scenario, the first-path RSRP measurement with fixed measurement window across beams in time domain may improve the accuracy significantly, according to the simulation

Observation 6-1: The UL small data transmission would be specified under RRC inactive state, then we don't find the particular need that the uplink data transmission needs to be applied under RRC idle state

Proposal 2-1: The phase rotation pattern for Rel-16 staggered SRS structure should be defined in work item phase

Proposal 2-2: For cyclic shift operation enhancement, consider that a general formulation for cyclic shift operation on all the symbols for a SRS resource can be written as
,
where the subscript i has the range of 0 <= i < , as the enhancement for the existing cyclic shift operation as shown below, 

Proposal 2-3: The maximum cyclic shift number can be scaled up under the staggered SRS structure, since the observation range is increasing due to staggering

Proposal 3-1: For UE based mode, support the combining of downlink (DL-RSTD) and uplink (UL-RTOA) measurement

Proposal 3-2: For UE based mode, the measurement results at gNB side (UL-RTOA values) can provide to the UE as assistance information to cancel the synchronization error and to reduce the impact of transmission delay

Proposal 4-1: For latency reduction. At least for the periodic measurement reports, the configured grant may be considered to shorten the report latency

Proposal 4-2: For latency reduction. NW can also configure shorter reporting interval to reduce latency. For example, the reporting interval can be the same as the PRS transmission period

Proposal 4-3: For latency reduction. The UE may indicate to NW the transmission of periodic measurement reports. It is up to NW to determine whether the configured grant is activated

[bookmark: _GoBack]Proposal 5-1: For DL-AoD enhancement. Define another type of RSRP measurement by measuring the power of the first-arrival path in work item phase. Moreover, the restriction of fixed measurement window across beams in time domain under CIR observation may also be specified 

Proposal 5-2: For DL-AoD enhancement. The look up table for deriving the direction based on RSRP reports needs to consider entire angle range, because the beam responses with different steering direction may not be cyclically identical 

Proposal 6-1: For RRC idle state, the downlink only measurement with UE based mode is considered

Proposal 6-2: For RRC inactive stare, the following cases can be considered,
· Downlink only measurement with UE assisted mode
· Downlink and uplink measurement with UE assisted mode
· Downlink and uplink measurement with UE based mode

Proposal 6-3: For the case of downlink and uplink measurement with UE based mode under RRC inactive state, Msg1/MsgA can be used for UL PRS transmission, and Msg4/MsgB can be used to provide assistance information which may include the UL-RTOA measurement results for the UE to facilitate synchronization error cancellation
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