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1. Introduction
This contribution summarizes the NR Rel-16 TEI related discussions and proposals in AI 7.2.12. For NR Rel-16 TEI, RAN1 has endorsed following proposals.
	0. DSS (multiple LTE CRS rate matching patterns)
0. CSI trigger states containing non-active BWP
0. Aperiodic CSI-RS Triggering for UE reporting beamSwitchTiming values of 224 and 336
0. TRS for FR1
0. Enable gNB to configure downgrading configuration of SRS for antenna switching
0. Half-duplex operation in CA (as a working assumption)
0. RACH configuration considering TDD configuration for FR1 



Based on contributions in AI 7.2.12, following five issues are identified.
· Remaining issue for DSS [2, 3]
· Remaining issue for half-duplex operation in CA [1, 4]
· Remaining issue for intermediate number of information bits [1, 3]
· Remaining issue for TRS bandwidth [3, 4]
· Remaining issue for CLI measurement and reporting [5]
It should be noted that some contributions in AI 7.2.12 [6-8] are not related to NR TEI but they are discussing on NR Rel-16 UE features, i.e., they should be handled in AI 7.2.11, and hence they are not taken into account in this summary according to the guidance from RAN1 chairman (“For UE features, no plan to treat the discussion during the e-Meeting, but additional email discussion before the April meeting can continue outside the window of 2/14-3/6”).
In addition, the issue regarding CLI measurement and reporting is not for Rel-16 TEI and should be handled as Rel-16 maintenance for CLI WI, i.e., with higher priority than any TEI proposals.

As a feature lead’s opinion according to the contribution reviewing, following is the suggested priority order although the feature lead basically thinks that all above issues are worth discussing.
FL proposal of list of issues/proposals and priority:
1. Remaining issue for CLI measurement and reporting
· Clarify that CLI-RSSI measurement and SRS-RSRP measurement are applicable for RRC_CONNECTED intra-frequency only
2. Remaining issue for half-duplex operation in CA
· Confirm the WA made at RAN1#99 and adopt the endorsed TP with possible modification
3. Remaining issue for TRS bandwidth
· Introduce a new allowed TRS bandwidth of 32 RBs for carriers with less than or equal to 52
4. Remaining issue for intermediate number of information bits
· Alt.1: Define the intermediate number of information bits as floating point number
· Alt.2: Define the intermediate number of information bits as integer number derived by “floor” operation
5. Remaining issue for DSS
· Alt.1: Add a new IE for LTE/NR frame offset (number of subframes) under RateMatchPatternLTE-CRS
· [bookmark: _GoBack]Alt.2: Extend the maximum number of SSBs for case A from 4 to 8
· Alt.3: No further enhancement to solve this issue


2. Remaining issue for DSS
In [2], the following remaining issue regarding DSS is identified.
· Assuming that NR is configured with the same TDD structure as LTE, it is observed that in n41 band SSB case A is always collide with LTE CRS symbols regardless of the number of CRS ports and SSB case C collides with LTE CRS symbols in LTE 4 port CRS configuration case.
	LTE TDD Band 41 is a widely deployed band operated in United States, China, Japan, etc. To consider efficient NR migration at band 41, dynamic spectrum sharing (DSS) in both DL and UL of LTE and NR is a feasible solution. In RAN4 WI [2], it was agreed to further support spectrum sharing in TDD band n41 in Rel-16. To avoid any non-backward compatibility issue, a new band n90 was introduced in RAN4, which adopted all features of band n41, as well as the following to support b41/n41 (i.e., b41/n90) spectrum sharing:
· 100kHz channel raster 
· Sync raster specification correction
· UL 7.5kHz frequency shift
It is observed that there is still issue for b41/n41 DSS operation in some typical deployment scenarios. Assuming that NR is configured with the same TDD structure as LTE, it is observed that in n41 band SSB case A is always collide with LTE CRS symbols regardless of the number of CRS ports and SSB case C collides with LTE CRS symbols in LTE 4 port CRS configuration case. More details are can be found in Appendix.
To resolve this issue we suggest following proposal: 
Proposal: Adopt the following options to support TDD band LTE/NR spectrum sharing:
· Add a new IE ‘LTE/NR frame offset (#subframes)’ under ‘RateMatchPatternLTE-CRS’ to allow NR UE figure out the LTE frame timing and proper MBSFN configurations.
[image: ]
Figure 1: NR SSB candidate position for B41/n41 DSS in LTE TDD configuration 2 (Special subframe configuration 7)
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Figure 2: Example of extended NR SSB candidate location
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Figure 3: NR SSB candidate position for B41/n41 DSS with LTE/NR frame offset



In [2], corresponding TPs are also shown as below.
	Proposed TP for TS 38.214
-----
5.1.4.2   PDSCH resource mapping with RE level granularity
==================================== Text omitted ====================================
A UE may be configured with any of the following higher layer parameters:
-	REs indicated by lte-CRS-ToMatchAround in ServingCellConfig or ServingCellConfigCommon configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell are declared as not available for PDSCH. The configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the LTE carrier centre subcarrier location determined by offset from (reference) point A, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration and frame-offset representing an offset in number of subframes between LTE and NR frame boundary. A UE determines the CRS position within the slot according to Subclause 6.10.1.2 in [15, TS 36.211], where slot corresponds to LTE subframe.
-----

Proposed TP for TS 38.331
-----
[bookmark: _Toc20426075]–	RateMatchPatternLTE-CRS
The IE RateMatchPatternLTE-CRS is used to configure a pattern to rate match around LTE CRS. See TS 38.214 [19], clause 5.1.4.2.
RateMatchPatternLTE-CRS information element
-- ASN1START
-- TAG-RATEMATCHPATTERNLTE-CRS-START

RateMatchPatternLTE-CRS ::=         SEQUENCE {
    carrierFreqDL                       INTEGER (0..16383),
    carrierBandwidthDL                  ENUMERATED {n6, n15, n25, n50, n75, n100, spare2, spare1},
mbsfn-SubframeConfigList            EUTRA-MBSFN-SubframeConfigList                                          OPTIONAL,   -- Need M
    frame-offset                         INTEGER (-9..9),            OPTIONAL,   -- Need M
    nrofCRS-Ports                       ENUMERATED {n1, n2, n4},
    v-Shift                             ENUMERATED {n0, n1, n2, n3, n4, n5}
}

-- TAG-RATEMATCHPATTERNLTE-CRS-STOP
-- ASN1STOP


	[bookmark: _Hlk535949042]RateMatchPatternLTE-CRS field descriptions

	carrierBandwidthDL
BW of the LTE carrier in number of PRBs (see TS 38.214 [19], clause 5.1.4.2).

	carrierFreqDL
Center of the LTE carrier (see TS 38.214 [19], clause 5.1.4.2).

	mbsfn-SubframeConfigList
LTE MBSFN subframe configuration (see TS 38.214 [19], clause 5.1.4.2).

	frame-offset
Offset between LTE and NR frame boundary. Offset = T_NR SFN#0 – T_LTE SFN#0.

	nrofCRS-Ports
Number of LTE CRS antenna port to rate-match around (see TS 38.214 [19], clause 5.1.4.2).

	v-Shift
Shifting value v-shift in LTE to rate match around LTE CRS (see TS 38.214 [19], clause 5.1.4.2).


-----



On the other hand, in [3], different view on this issue is provided as below.
	In [2], it was proposed to signal the LTE-NR frame offset in order to allow a shift between the LTE and NR frame timing when DSS is deployed. The motivation is that without the shift in frame timing, it is not possible to avoid collision between 4-port CRS in LTE and the SSB from NR. 
A similar proposal was made for Rel-15 at RAN1#96, but unfortunately rejected[3]. However, it should be noted that the lack of signaling does not prevent a frame shift between LTE and NR to be deployed, nor the configuration of MBSFN subframes on the LTE carrier, but since the NR UE is not aware of such LTE MBSFN subframes, all NR PDSCH will need to be mapped as if MBSFN subframes are not configured. Since this solution needs to be used to support Rel-15 UEs, introducing a late Rel-16 change resulting in different behavior for UEs of different releases should have clear benefits. 




3. Remaining issue for half duplex operation in CA
In [1], the following remaining issue regarding half duplex operation in CA is identified and corresponding TP is also provided.
· The intra-band CA scenario for Case 3 was captured in the wrong place.
	Agreements: For a UE configured with multiple serving cells in a band or band combination, where the UE is not capable of simultaneous transmission and reception, support a behavior in the following table:
· FFS: other combinations of Semi SFI, RRC and Dynamic 
· FFS: behaviour for SSB in RRM measurements 
· FFS: down-select further between Alt1 and Alt2. Down-selection may be performed independently for case 3 and 6. 
· For the agreed behaviour introduce a new feature as “mandatory with capability” 
· Note: Sep./Dec. UEs are still able to operate HD TDD CA if network ensures same transmission direction across all the serving cells.
· Reference (Ref) cell is the cell with the lowest cell ID among cells: (i) within the band or band combination and (ii) with conflicting directions, and “Other cell” is any cell within the band or band combination other than the Ref cell.  
	No
	Ref cell
	Other cell
	UE behavior
	Note

	1
	Semi SFI D
	Semi SFI U
	Allowed to drop U for inter-band
Error case in intra-band
	Dropping U on other cell
Error case in intra-band

	2
	Semi SFI D
	RRC U
	Allowed to drop U 
	Dropping on other cell

	3
	Semi SFI D
	Dynamic U
	Alt 1: Allowed to drop D for inter-band
Error case in intra-band
	Overriding semi SFI D to F on reference cell for the UE

	
	
	
	Alt 2: Error
	Error


~
According the above agreements, Alt 1 is approved for Case 3. Regarding Case 3, the UE behaviours for inter-band CA and intra-band CA are different.
· For inter-band CA, UE transmits uplink transmission scheduled by DCI on a symbol of another cell despite the symbol being indicated as downlink by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated on reference cell. 
· For intra-band CA, it is an error case if UE receives TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be downlink in reference cell and DCI scheduling the symbol as uplink on another cell.
The inter-band CA scenario for Case 3 has been correctly captured, which is highlighted in green as shown below. However, the intra-band CA scenario for Case 3 captured in the wrong place. The following correction is proposed.
Proposal 4: Introduce the following correction to the TEI TP on Half-duplex operation in CA.
TP2: {38.213: 11.1 Slot Configuration}
-----
<----------------------------------- Other parts are omitted --------------------------------------->
If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, for a set of symbols of a slot that are indicated to the UE by ssb-PositionsInBurst in SystemInformationBlockType1 or ssb-PositionsInBurst in ServingCellConfigCommon in any of multiple serving cells , when provided to the UE, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot in any of multiple serving cells.
<----------------------------------- Other parts are omitted --------------------------------------->
If a UE is configured with multiple serving cells operating in a band or different bands, the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE determines reference cell per symbol as a cell with the lowest configured cell index among multiple serving cells in a band or band combination having direction determined by any of
- TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated
- higher-layer configured SRS, PUCCH, PUSCH or PRACH on flexible symbols  
- higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols. 
If a UE is configured with multiple serving cells operating in a band, and the UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE is not expected to receive
· indications on reference and another cell by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating opposite directions in a symbol, 
· indication by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be uplink in reference cell and DCI scheduling the symbol as downlink on another cell,
· higher-layer configured PDCCH, PDSCH or CSI-RS on a flexible symbol in reference cell and DCI scheduling the symbol as uplink on another cell. , 
· does not expect to receive an indication by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be downlink in reference cell and DCI scheduling the symbol as uplink on another cell.
If a UE is configured with multiple serving cells, and reference cell and another cell operate in different bands, UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE 
· assumes a symbol configured by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in another cell as flexible, if TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in reference cell indicates opposite direction for the symbol,
· transmits uplink transmission scheduled by DCI on a symbol of another cell despite the symbol being indicated as downlink by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated on reference cell,
· does not expect to receive higher-layer configured PDCCH, PDSCH or CSI-RS on flexible symbols in reference cell in a set of symbols, if receives DCI scheduling one of the symbols as uplink in another cell. 

If a UE is configured with multiple serving cells operating in a band or different bands, UE is not capable of simultaneous transmission and reception, UE indicates support of capability [FG 6-NEW] and the UE is not configured to monitor PDCCH for DCI format 2-0, the UE 
· does not expect to receive an indication by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated indicating a symbol to be downlink in reference cell and DCI scheduling the symbol as uplink on another cell
· does not expect to receive a higher-layer configured SRS, PUCCH, PUSCH or PRACH on a flexible symbol in reference cell and DCI scheduling the symbol as downlink on another cell
· does not transmit higher-layer configured SRS, PUCCH, PUSCH or PRACH on a set of symbol or receives higher-layer configured PDCCH, PDSCH or CSI-RS on set of symbols in another cells, if at least one symbol from the set of symbols is indicated with opposite direction by  TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated or by higher-layer configured SRS, PUCCH,  PUSCH,  PRACH, PDCCH, PDSCH or CSI-RS on reference cell
· assumes a symbol configured by TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated in another cell as flexible, if symbol is indicated with opposite direction by higher-layer configured SRS, PUCCH, PUSCH, PRACH, PDCCH, PDSCH or CSI-RS on reference cell
· is not expected to receive DCIs indicating contradicting directions on a symbol in different cells.
<----------------------------------- Other parts are omitted --------------------------------------->




4. Remaining issue for intermediate number of information bits
In [1, 3], the following remaining issue regarding intermediate number of information bits is identified.
· it is not clear whether Ninfo is an integer number or a floating point number
	
In Rel-15 NR, an intermediate number of information bits (Ninfo) is obtained by  in the step 2 of the TBS determination [1]. Moreover, the UE shall choose the next step between step 3 and step 4 of TBS determination based on the value of Ninfo. 
	
2) Intermediate number of information bits (Ninfo) is obtained by .

If 
Use step 3 as the next step of the TBS determination
else
Use step 4 as the next step of the TBS determination
end if



In 3GPP RAN1#99, it was pointed out that it is not clear whether Ninfo is an integer number or a floating point number, which may lead to different TB size values [2]. For example, assume a MCS entry IMCS=5 in MCS index table 1 for PDSCH in [1], Qm=2, R=379/1024, NRE=5166, v=1, then NRE*R*Qm*v = 3824.05078125. If the Ninfo is considered as an integer, e.g. 3824, the TBS=3824. Otherwise, if Ninfo is a floating number , the TBS=3840.
However, after the discussion in the meeting, there was no consensus in RAN1 and the conclusion has been reached as follows.
	Conclusion
On the issue of ambiguity with regards to the definition of N_info, there is no consensus in RAN1 to make specification change in Rel-15. For further discussion on whether to fix this in Rel-16.



Observation 1: There is no consensus with regard to the issue of ambiguity of the definition of Ninfo .
In this contribution, the analysis on the issue and the solutions for Rel-16 and Rel-15 are provided.  
For the issue of ambiguity with regard to the definition of Ninfo, it is mainly caused by the parameter R, a floating point number in the MCS index table. The ambiguity with different interpretations would result in different TBS values across all NR devices. With this ambiguity, some TBS values cannot be used in network implementation. Therefore, it is necessary to fix this issue at least in Rel-16 to determine the Ninfo with one method of interpretation. Otherwise, some TBS values cannot be used. 
Observation 2: To use all TBS values supported in NR, it is necessary for gNB and UE to use the same interpretation of Ninfo in TBS determination for PUSCH and PDSCH.



In [1], following proposal is made.
	For Rel-16 and future releases, it is preferred to clarify the definition of Ninfo for UL/DL TBS determination. Therefore, the device supporting release 16 shall eliminate the ambiguity and use a specific definition of Ninfo to determine TBS. We propose the definition of Ninfo should be clarified as a floating point number to make more TBS values available for scheduling.
Proposal 1: Ninfo for UL/DL TBS determination is defined as a floating point number in Rel-16.
Proposal 2: Adopt the following text proposal to eliminate the ambiguity of Ninfo.
TP1: {38.214: 5.1.3.2 Transport block side determination}
	[bookmark: _Toc11352092]5.1.3.2	Transport block size determination
<----------------------------------- Other parts are omitted --------------------------------------->

2)	Intermediate number of information bits (Ninfo) is obtained by , where intermediate number of information bits (Ninfo) is a floating point number..

If 
Use step 3 as the next step of the TBS determination
else
Use step 4 as the next step of the TBS determination
end if
<----------------------------------- Other parts are omitted --------------------------------------->



· Solution to Rel-15
Some Rel-15 devices including gNB and UE have already been commercially available. These devices calculate Ninfo according to the understanding of each UE vendor. It would be difficult for all Rel-15 UEs to change to the same interpretation on the definition of Ninfo. However, for Rel-15 UEs released in later stage, it should be feasible to fix it to one interpretation. It is reasonable for those UEs to have the same behavior as Rel-16 so that the same network implementation can be applied to Rel-16 UEs and Rel-15 UEs released in later stage and all TBS values can be used for those UEs. Therefore, it is beneficial to introduce an optional UE capability in Rel-15 and let Rel-15 UEs indicate the support of floating point definition of Ninfo.       
Proposal 3: Introduce an optional UE capability in Rel-15 to indicate the support of floating point definition of Ninfo.



In [3], following proposal is made.
	Technically, selecting either “float” or “floor” can work for TBS size determination. However, it is important for gNB and UE to implement same equation. If a scheduling combination hits a N_info value between 3824 and 3825, the transmission will fail if gNB and UE are using different equations.
[bookmark: _Toc32601774]Selecting either “floor” or “float” can work for TBS size determination.
[bookmark: _Toc32603482]RAN1 make decision and select one of the alternatives.
Though not fully investigated, we have the impression that there’s more “floor” UEs than the “float” UEs in the current NR network. It’s a bit unfortunate situation but we would suggest a solution that we believe have minimum impact to the existing NR deployment. And we are open for the other alternative also as we are fully aware the original intension is to use float.
[bookmark: _Toc32601775]There are probably more “floor” UEs than the “float” UEs in the market.
[bookmark: _Toc32603483]Based on the observation, we have the following text proposal.
---------------------------- Start of proposed TP for 38.214 --------------------------------------------
--- Unchanged text omitted ---------

2)	Intermediate number of information bits (Ninfo) is obtained by .

If 
Use step 3 as the next step of the TBS determination
else
Use step 4 as the next step of the TBS determination
end if

3)	When , TBS is determined as follows

---------------------------- End of proposed TP for 38.214 --------------------------------------------

Once the decision is made in RAN1 for Rel-16, it can be applied for Rel-15 implementation.
[bookmark: _Toc32603484]The Rel-16 decision on N_info equation between 3828 and 3825 can be applied for Rel-15.




5. Remaining issue for TRS bandwidth
In [3, 4], the following remaining issue regarding TRS bandwidth is identified.
· An operator cannot deploy Rel-15 NR with a reduced bandwidth between 5MHz and 10MHz without the TRS interfering with transmissions outside the frequency part allocated to NR.
	On a carrier smaller than 52 PRB, TRS need to span across whole BWP. In addition, R15 UEs support only BWP sizes corresponding to nominal channel BW, e.g. 5MHz or 10MHz. An operator may not deploy R15 NR with reduced BW between 5MHz and 10MHz due to necessesity to transmit TRS within whole 10MHz BWP, i.e. 52PRB.   

[image: ]
Figure 1 Illustration of intended operation

To solve this issue, the following options were discussed in RAN1#99
· Alt1:  Reduce the TRS RB size minimum requirement for 15kHz carrier smaller or equal to 52 RB  
· Alt1b: Reduce the TRS RB size minimum requirement for 15kHz carrier smaller or equal to 52 RB and UE is not expected to receive on RBs of a BWP not containing TRS resources 
· Alt2:  Introduce R16 capability 14-x, which indicates the support of 34 PRB BWP size 
· Alt3: Send LS to RAN5 and CC RAN4 and ask RAN5 to add a demodulation test case for 34 PRB BWP size at least for Rel-16 UEs. 
· No further RF requirement is added compared with Rel-15



In [3], following proposal is made.
	In order to avoid this, it was proposed to allow an additional signaling value of 32 RB as a valid bandwidth for carriers with 52 RBs or less. Additionally, in order to have maximum bandwidth available for scheduling of other channels, Alt1 from [1] should be selected. 
Since the configuration of TRS is using the generic signaling for CSI-IM, no new signaling needs to be defined in Rel-16. No new signaling, also means that it would be possible for Rel-15 UEs to implement the change early allowing the deployment scenario in question to happen as soon as possible. From this perspective, it is also important that the agreement is made already in the RAN1#100e and is not delayed to a later meeting. It is therefore proposed:
[bookmark: _Toc32603485]Introduce a new allowed TRS bandwidth of 32 RBs for carriers with less than or equal to 52 with Alt1 from R1-1912992



In [4], following proposal is made.
	We think that the Alt1 is the cleanest and simplest option to solve the issue. Therefore, we propose 
Proposal 1: Adopt Alt1 and corresponding enclosed Draft CR1 
-----
[bookmark: _Toc4508107]5.1.6.1.1	CSI-RS for tracking
~
Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.

[bookmark: _Hlk25255285]-	a single port CSI-RS resource with density  given by Table 7.4.1.5.3-1 from [4, TS 38.211] and higher layer parameter density configured by CSI-RS-ResourceMapping. 
-	if carrier  and the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of [32] and  resource blocks, or is equal to  resource blocks, otherwise,  the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and  resource blocks, or is equal to  resource blocks.




6. Remaining issue for CLI measurement and reporting
In [5], the following remaining issues regarding CLI measurement and reporting are identified.
· It is need to modify the description for at least CLI Received signal strength indicator (CLI-RSSI) into RRC_CONNECTED intra-frequency only.
· So far, there is no clear agreement for SRS-RSRP measurement whether UE operates CLI measurement within the active BWP or not.
	In RAN1#96 meeting, it was agreed that UE operates CLI measurement within the active BWP [1]. Also, it was agreed that the subcarrier spacing for CLI-measurement resource configuration can be same or different from the SCS of the active BWP. It is implied that CLI-RSSI measurement is operated within BW of DL active BWP using the SCS of DL active BWP. That is, UE dose not operate CLI-RSSI measurement out of DL active BWP, and not switch into SCS of configured CLI-RSSI measurement resource. Therefore, we may define that CLI-RSSI measurement is applicable for intra-frequency only. However, in TS38.215 [2], it is described that SRS-RSRP and CLI-RSSI measurement can be ‘applicable for’ both RRC_CONNECTED intra-frequency and RRC_CONNECTED inter-frequency. Therefore, it is need to modify the description for at least CLI Received signal strength indicator (CLI-RSSI) into RRC_CONNECTED intra-frequency only.
Observation 1: 
· UE operates CLI-RSSI measurement within BW of DL active BWP using the SCS of DL active BWP. Therefore, we can define that CLI-RSSI measurement is applicable for intra-frequency only.
Proposal 1: 
· Define that CLI-RSSI measurement is applicable for intra-frequency only.
· Delete ‘RRC_CONNECTED inter-frequency’ described for CLI Received signal strength indicator (CLI-RSSI)

Furthermore, so far, there is no clear agreement for SRS-RSRP measurement whether UE operates CLI measurement within the active BWP or not. Nevertheless, we think that it is quite natural way to apply the principle for CLI-RSSI measurement to SRS-RSRP measurement.
Also, we need to discuss whether SRS-RSRP measurement can be operated when SRS-RSRP measurement resource is partially overlapped with DL active BWP. If UE may operate channel estimation using partial part of SRS sequence, channel estimation accuracy is definitely degraded. Therefore, it is necessity that when SRS-RSRP measurement resource is confined within BW of DL active BWP, UE operates SRS-RSRP measurement using the SRS-RSRP measurement resource.
If UE operates SRS-RSRP measurement within DL active BWP using SRS resources which could be configured by same/different BW and same/different centre frequency, we can define that SRS-RSRP measurement is applicable for RRC_CONNECTED intra-frequency only. In this case, it seems necessity to delete ‘RRC_CONNECTED inter-frequency’ for SRS reference signal received power (SRS-RSRP).
Proposal 2: 
· For SRS-RSRP measurement, UE operates CLI measurement within the active BWP.
· When SRS-RSRP measurement resource is confined within BW of DL active BWP, UE operates SRS-RSRP measurement using the SRS-RSRP measurement resource.
· Define that SRS-RSRP measurement is applicable for RRC_CONNECTED intra-frequency only.
· Delete ‘RRC_CONNECTED inter-frequency’ described for SRS reference signal received power (SRS-RSRP)
============ Start of Text Proposal for TS38.215 [2] ==================
[bookmark: _Toc508898371][bookmark: _Toc29045120][bookmark: _Toc29901461][bookmark: _Toc29901508]5.1.19	SRS reference signal received power (SRS-RSRP)

	Definition
	SRS reference signal received power (SRS-RSRP) is defined as linear average of the power contributions (in [W]) of the resource elements carrying sounding reference signals (SRS). SRS‑RSRP shall be measured over the configured resource elements within the considered measurement frequency bandwidth in the configured measurement time occasions.

For frequency range 1, the reference point for the SRS-RSRP shall be the antenna connector of the UE. For frequency range 2, SRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SRS-RSRP value shall not be lower than the corresponding SRS-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



[bookmark: _Toc508898372][bookmark: _Toc29045121][bookmark: _Toc29901462][bookmark: _Toc29901509]5.1.20	CLI Received signal strength indicator (CLI-RSSI)

	Definition
	CLI Received Signal Strength Indicator (CLI-RSSI), is defined as linear average of the total received power (in [W]) observed only in the configured OFDM symbols of the configured measurement time resource(s), in the configured measurement bandwidth from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

For frequency range 1, the reference point for the RSSI shall be the antenna connector of the UE. For frequency range 2, CLI-RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported CLI-RSSI value shall not be lower than the corresponding CLI-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


============ End of Text Proposal for TS38.215 ==================
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