[bookmark: _GoBack]3GPP TSG RAN WG1 #100-e			R1-2001231
e-Meeting, February 24th – March 6th, 2020

Source:	NTT DOCOMO, INC.
Title:	Outcome of email thread [100e-NR-TEICRs-01]
[bookmark: Source]Agenda Item:	7.2.12
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
This contribution summarizes the following email discussion/approval.

[100e-NR-TEICRs-01] email discussion/approval on remaining issue for CLI measurement and reporting (using R1-2000692 as a starting point) by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2  – Hiroki (DoCoMo)

2. Remaining issue for CLI measurement and reporting
In [1], 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] ==================
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



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 ==================




For SSB-based measurement, intra-frequency measurement and inter-frequency measurement are defined as below in TS38.133 [2].
	9.2.1	Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.
~
9.3.1	Introduction
A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2.




3. Discussion

	Company
	Comment

	Huawei
	The concepts of inter-frequency and intra-frequency are sourced from RAN4. In current RAN4 specs as well as TS 38.215, most of measurements associated with inter-frequency/intra-frequency are either SSB based or CSI-RS based measurements. However, the CLI measurements are different and RAN4 has not defined intra-freq or inter-freq for it yet. Thus, the first question is whether the existing definitions of inter-frequency/intra-frequency based on SSB/CSI-RS are directly applicable to CLI measurements. For example, SSB/CSI-RS based intra-frequency measurement restricts the same SCS only, otherwise it is categorized as inter-frequency or other measurement. But CLI-RSSI has only reference SCS rather than the real SCS of the measured signals. In our understanding, it is still intra-frequency measurement of CLI-RSSI even if the configured reference SCS is different from the SCS of active BWP of the UE performing such measurement. Therefore, we would like to hear companies views first on whether the concept of intra-freq and inter-freq here are assumed to be the same as SSB/CSI-RS based measurements, and have the following proposals (changes in red),

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)
· Add a note under the sub-clause of CLI-RSSI measurement in TS 38.215 that reference SCS can be different from the SCS of the active BWP for the intra-frequency CLI-RSSI measurement.

Proposal 3: 
· Send an LS to RAN4 and request for a confirmation of the RAN1 TP on the applicability of inter-freq/intra-freq to CLI measurements.

	NTT DOCOMO
	Based on the definition of intra-frequency SSB/CSI-RS measurement in TS38.133, if center frequency and SCS are same between serving cell SSB/CSI-RS and neighbor cells SSB/CSI-RS, it is intra-frequency measurement. For CLI-RSSI, there is no need to have “serving cell” and “neighbor cell” related CLI-RSSI configurations separately. In addition, since UE operates CLI measurement within the active BWP, RF retuning is not necessary for CLI-RSSI measurement. Hence, the point would be just whether SCS switching is performed for CLI-RSSI measurement or not when reference SCS for CLI-RSSI is different from SCS of active BWP. We think it is necessary to be checked/confirmed by RAN4.
For SRS-RSRP measurement, SCS of SRS to be measured should be same with SCS of active DL BWP according to RAN1 agreements. Then, it would be straightforward that UE performs SRS-RSRP measurement within active BWP i.e., without RF retuning. In such case, SRS-RSRP measurement is applicable to intra-frequency measurement only.

	Samsung
	We share similar views with NTT DOCOMO. SRS-RSRP measurement is applicable to intra-frequency measurement only. But, for CLI-RSSI measurement, RAN4 confirmation may be necessary considering a reference SCS for CLI-RSSI can be different from a SCS of active BWP.

	LG Electronics
	Definition of intra-frequency CLI measurement
As mentioned by NTT DOCOMO, the intra-frequency SSB measurement is defined in RAN4 that UE operates SSB measurement when center frequency and SCS are same between serving cell SSB and neighbor cell SSBs. If my understanding is correct, when UE operates intra-frequency SSB measurement, UE can use the SCS of serving SSB without RF retuning. So, for intra-frequency SSB measurement, measurement gap is not required.
In CLI-RSSI and SRS-RSRP measurement, UE can operate measurement by using the SCS of active BWP. That is, UE may need to change SCS depending on the active BWP for both CLI measurement operation. On the other hand, for CLI-RSSI measurement, RF retuning is not required because UE just operate CLI measurement within BW of active BWP. Also, RF retuning is not required for SRS-RSRP measurement if we agreed that SRS-RSRP measurement is operated within BW of active BWP. In this aspect, we may define intra-frequency measurement is apply for both CLI-RSSI and SRS-RSRP measurement. 
As mentioned by Huawei, NTT DOCOMO, Samsung, it is necessity to be checked/confirmed by RAN4.

	Qualcomm
	Regarding the observation, current RAN1 agreements do not explicitly reflect the statement that “UE operates CLI-RSSI measurement … using the SCS of DL active BWP”. 
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.
This observation has significant effect on UE implementation complexity. Therefore, it should be explicitly captured as an agreement. For this, we added a third bullet of proposal 1
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)
· UE is not required to perform CLI-RSSI measurement within BW of DL active BWP using a SCS different from the SCS of DL active BWP
We are fine to remove the ‘RRC_CONNECTED inter-frequency’ for CLI RSSI measurement from spec.
Regarding proposal 2, measuring SRS-RSRP in active BWP is already captured in SRS resource parameter list in R1-1903835. Therefore, it should be considered as a consensus among companies. Nevertheless, we support SRS-RSRP measurement only within the active BWP. 
	SRS-scs
	Subcarrier spacing for SRS
UE operates CLI measurement within the active BWP.
The subcarrier spacing for CLI-measurement resource configuration can be same or different from the SCS of the active BWP. 
The UE is not required to measure SRS-RSRP if SCS of the SRS is different than the downlink active BWP SCS of the same carrier.



The second bullet is not very clear as it does not mention UE behaviour if SRS resource is not confined within the active BWP. We understand the intention of this bullet is that the UE measures SRS-RSRP only if the SRS resource is fully confined within the active BWP; otherwise the UE does not measure the SRS-RSRP. We updated this bullet accordingly for clarification.
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. Otherwise the UE does not operate 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)

	NTT DOCOMO#2
	For CLI-RSRP, 
· We agree with Qualcomm’s argument that whether UE is not required to perform CLI-RSSI with different SCS from SCS of the active BWP or not (even when configured reference SCS is different from SCS of the active BWP) has significant effect on UE implementation complexity.
· When configured reference SCS is different from the SCS of the active BWP, is it really possible to perform CLI-RSSI measurement using SCS of the active BWP, especially when symbol boundary and/or RB boundary of CLI-RSSI resource is not aligned with symbol boundary and/or RB boundary of the active BWP(such case may happen, otherwise we don’t need to allow reference SCS different from SCS of active BWP, right?)? Since we are not sure on this point, we suggest to ask RAN4 checking/confirmation.
· We think it seems common understanding that RF retuning is not necessary even in above case. But if SCS switching is necessary, some interruption may occur (as in case of BWP switching interruption). So, we think whether SCS switching is necessary or not is the point here.

For SRS-RSRP,
· We agree with Qualcomm that the second bullet of proposal 2 seems not clear enough. If it is common understanding that UE measures SRS-RSRP only if the SRS resource is fully confined within the active BWP, it should be clarified. We are fine with this clarification.

	ZTE
	(1)Regarding to the SRS-RSRP measurement, the agreement in RAN1 is “ UE is not required to measure SRS using different SCS compared to the downlink active BWP SCS of the same carrier”. Based on the RRC parameter, if it is commonly understood that the UE is not required to measurement the SRS-RSRP measurement outside DL active BWP, we are okay to clarified it.
(2)

In addition to 38.133, the intra/inter-frequency measurement based on SSB and CSI-RS are defined in 38.300.
--------------------38.300-----------
Intra-frequency neighbour (cell) measurements and inter-frequency neighbour (cell) measurements are defined as follows:
-	SSB based intra-frequency measurement: a measurement is defined as an SSB based intra-frequency measurement provided the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs is also the same.
-	SSB based inter-frequency measurement: a measurement is defined as an SSB based inter-frequency measurement provided the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour cell are different, or the subcarrier spacing of the two SSBs is different.
NOTE:	For SSB based measurements, one measurement object corresponds to one SSB and the UE considers different SSBs as different cells.
-	CSI-RS based intra-frequency measurement: a measurement is defined as a CSI-RS based intra-frequency measurement provided the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is within the bandwidth of the CSI-RS resource on the serving cell configured for measurement, and the subcarrier spacing of the two CSI-RS resources is the same.
-	CSI-RS based inter-frequency measurement: a measurement is defined as a CSI-RS based inter-frequency measurement provided the bandwidth of the CSI-RS resource on the neighbour cell configured for measurement is not within the bandwidth of the CSI-RS resource on the serving cell configured for measurement, or the subcarrier spacing of the two CSI-RS resources is different.
--------------------38.300-----------
According to the definition in 38.300, the intra/inter-frequency measurement based on SSB is determined by center frequency and SCS,  the intra/inter-frequency measurement based on CSI-RS is determined by bandwidth of the CSI-RS resource and SCS.
 
[bookmark: OLE_LINK1]Regarding the SRS-RSRP measurement, if it is clarified that UE is not required to measure SRS-RSRP  outside active BWP, similar to the intra/inter-frequency measurement based on CSI-RS, we think the SRS-RSRP measurement is also intra-frequency measurement.  And LS to RAN4 is needed to check RAN4’s understanding.

Regarding the CLI-RSSI measurement, the agreement in RAN1 is the reference SCS could be different from the SCS of the DL active BWP. However, according to the scenario CLI is applied, we are fine to remove the inter-frequency measurement for CLI-RSSI. And LS to RAN4 is also necessary.

And the LS also need to be copied to RAN2.

	Intel
	1. Regarding SRS-RSRP measurement, our interpretations of previous RAN1 agreements are that
· UE operates SRS-RSRP measurement only within the active DL BWP.
· UE is not required to measure SRS-RSRP, if configured SCS in SRS-RSRP measurement resource configuration is different from the SCS of active DL BWP. 
Previous RAN1 agreements do NOT imply that “UE only operates SRS-RSRP measurement when SRS-RSRP measurement resource is fully confined within BW of DL active BWP”. Our understanding is that UE can still perform SRS-RSRP measurement within its active DL BWP, even if the configured SRS-RSRP measurement resource has larger BW than UE’s DL active BWP, although there would be some performance loss in such case, as pointed out by LGE. 
Is the intention of the second bullet in Proposal 2 to have a new RAN1 agreement, allowing UE not to measure SRS-RSRP when the BW of configured SRS-RSRP measurement resource is not fully confined within UE’s DL active BWP? We are fine with this proposal. However, we want to make sure this is the common understanding in RAN1.
We are fine with other bullets in Proposal 2.
2. Regarding CLI-RSSI measurement, our interpretations of previous RAN1 agreements are that
· UE operates CLI-RSSI measurement only within the active DL BWP.
· The SCS in CLI-RSSI measurement resource configuration is only a reference SCS. It can be same or different from the SCS of UE’s active DL BWP
Previous RAN1 agreements do NOT imply that “UE is not required to perform CLI-RSSI measurement, if configured reference SCS in CLI-RSSI measurement resource is different from the SCS of active DL BWP”. 
Hence, we want to clarify that “Even if the reference SCS in CLI-RSSI measurement resource configuration is different from the SCS of active DL BWP, UE is still required to operate CLI-RSSI measurement within the active DL BWP using the SCS of DL active BWP.”
If the above statement is the right interpretation of Qualcomm’s additional bullet to Proposal 1, then we are fine this bullet.
We are fine with other bullets in Proposal 1 as well as the additional bullet from Huawei.
3. We agree that an LS to RAN4 is necessary.

	Nokia, NSB
	For CLI-RSSI, 
· At least, CLI measurement is not related to the mobility, and intra-frequency measurement is enough. 
· Regarding to the SCS, the reference SCS is introduced as one reference SCS in a serving cell. CLI-RSSI is configured for a serving cell as a part of measurement objects, while SCS of BWPs can be different from the SCS of the serving cell. It wasn’t intended to use different SCS when measuring CLI-RSSI. So, UE may use the same SCS as the active BWP when measuring it within the configured CLI-RSSI resource in the active BWP. I think the configured CLI-RSSI resource can be fully or partially overlapped with multiple BWPs. 
For SRS-RSRP,
· We have already agreed to perform it in the active BWP, so intra-frequency measurement is quite well aligned with the agreement.
· Regarding to the SRS-RSRP resource, UE may perform measurement only for the SRS-RSRP resources configured in the active BWP. UE is not expected to be configured a SRS-RSRP resource outside DL BWP. 
So, our proposal is, 
· UE may perform CLI-RSSI measurement with the SCS of the active bandwidth part within the configured CLI-RSSI resource in the active BWP regardless of the reference SCS of the measurement resource. UE is not required to perform CLI-RSSI measurement by switching SCS for CLI RSSI resource processing (e.g., for FFT) to a SCS different from the SCS of DL active BWP even when configured reference SCS for the CLI-RSSI resource is different from the SCS of DL active BWP.
· CLI-RSSI measurement is applicable for RRC_CONNECTED intra-frequency only.
· When SRS-RSRP measurement resource is confined within BW of DL active BWP, UE operates SRS-RSRP measurement using the SRS-RSRP measurement resource. Otherwise the UE does not operate SRS-RSRP measurement using the SRS-RSRP measurement resource. UE is not expected to be configured a SRS-RSRP resource outside DL BWP. 
· SRS-RSRP measurement is applicable for RRC_CONNECTED intra-frequency only.

	Qualcomm#2
	For the second bullet of the proposal, the following two parts seem a little redundant.
The first part may imply that SRS-RSRP outside UE DL BWP is allowed, but UE wont measure the SRS-RSRP if the SRS-RSRP is not fully contained in the active BWP.
The second part does not allow a configuration of SRS-RSRP resource outside DL BWP. Given the second part, the first part is not needed. I am not sure whether SRS-RSRP is configured per BWP for victim UE or not. If it is not per BWP, the second part may cause some configuration problem if multiple configured BWPs of the UE do not overlap.

· When SRS-RSRP measurement resource is confined within BW of DL active BWP, UE operates SRS-RSRP measurement using the SRS-RSRP measurement resource. Otherwise the UE does not operate SRS-RSRP measurement using the SRS-RSRP measurement resource. UE is not expected to be configured a SRS-RSRP resource outside DL BWP.

A minor update is to add “fully” to avoid potential misunderstanding. The original wording may already imply “fully” though…
· When SRS-RSRP measurement resource is fully confined within BW of DL active BWP, UE operates SRS-RSRP measurement using the SRS-RSRP measurement resource. Otherwise the UE does not operate SRS-RSRP measurement using the SRS-RSRP measurement resource. UE is not expected to be configured a SRS-RSRP resource outside DL BWP.
· SRS-RSRP measurement is applicable for RRC_CONNECTED intra-frequency only.




4. Conclusion
Based on the discussion till 2/27, the email discussion rapporteur made following proposals.
Proposal:
· Send LS to RAN4 (CC RAN2) to ask their checking and confirmation on following RAN1 assumptions.
· UE performs CLI-RSSI measurement with the SCS of the active bandwidth part within the configured CLI-RSSI resource in the active BWP regardless of the reference SCS of the measurement resource.
· CLI-RSSI measurement is applicable for RRC_CONNECTED intra-frequency only.
· When SRS-RSRP measurement resource is fully confined within BW of DL active BWP, UE operates SRS-RSRP measurement using the SRS-RSRP measurement resource. Otherwise the UE does not operate SRS-RSRP measurement using the SRS-RSRP measurement resource.
· SRS-RSRP measurement is applicable for RRC_CONNECTED intra-frequency only.

Finally, the proposal was agreed and corresponding LS in R1-2001320 was also agreed.
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