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Three email discussions have been sanctioned in RAN1#100-e on initial access procedures for NR-U. This third discussion had the following scope:

[100e-NR-unlic-NRU-InitAccessProc-03] Email discussion/approval regarding issues related to RRM/RLM including: 
· RSSI measurement duration
· RMTC configuration in RRC signalling and FFS points for value ranges compared to LAA LTE
· The need to replace Lmax with  and add values 10, 20 for RLM in TS 38.213 subclause 5
by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3

Conclusions
The following agreements were made:
Agreement:
The RMTC-Config can indicate a reference SCS and CP as one of {15 kHz, 30 kHz, 60 kHz-NCP, 60 kHz-ECP}
Agreement:
The L1 averaging duration of RSSI measurements (within a configured measurement duration) is limited to 1 OFDM symbol of a configured reference subcarrier spacing.
Agreement:
Keep value range for rmtc-Period-r16 and rmtc-SubframeOffset-r16 the same as for LTE-LAA.
Agreement:
Keep value range for rssi-Result-r16 and channelOccupancyThreshold-r16 the same as for LTE-LAA and inform RAN2 of this decision.
Agreement:
For RSSI (and channel occupancy measurements) layer 3 filtering is not applied.
LS to RAN2 on RRM and Random Access is approved in R1-2001375

The following TP was discussed without consensus:

Text proposal for section 5.1.21 in 38.215:
		Definition
	Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in the configured OFDM symbols and in the configured measurement bandwidth over N number of resource blocks corresponding to LBT bandwidth with the center frequency of configured ARFCN, by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

Higher layers configure the reference numerology, measurement bandwidth, measurement duration and which OFDM symbol(s) should be measured by the UE.

For frequency range 1, the reference point for the RSSI shall be the antenna connector of the UE. If receiver diversity is in use by the UE, the reported RSSI value shall not be lower than the corresponding RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency






Appendix: Company views
RSSI measurement duration and reference SCS
The measurement duration(s) that can be configured for RSSI remain FFS. In RAN1#99, the following was agreed:
Agreement:
· The RSSI measurement timing configuration (RMTC) includes the following:
· Time-domain parameters: 
· Periodicity (e.g., 40/80/160/320/640 ms) 
· Measurement duration in terms of OFDM symbols with a configured reference subcarrier spacing
· Offset of RMTC measurement duration
· Frequency-domain parameters:
· Measurement bandwidth at least in units of LBT bandwidths
· FFS: Units other than LBT bandwidths
· Note: RAN4 can determine if the bandwidth used for the measurement within an LBT bandwidth can be less than the signaled measurement bandwidth. 
· Measurement ARFCN for inter-frequency measurements
· Configurable L3 filtering as in RSSI for LTE-LAA

 In [10], it is proposed to limit the L1 averaging duration to 1 OFDM symbol of a configured reference subcarrier spacing in TS 38.215. In [12], it is proposed to retain the LTE LAA values {sym1, sym14, sym28, sym42, sym70} and add additional values {sym2, sym4, sym56}.

Furthermore, the RMTC-Config can indicate a reference SCS to facilitate the above [12]. Any agreements on these aspects should be communicated via an LS to RAN2.

	Company
	Views

	Samsung
	Configuring a reference SCS is OK, and should be added to the RRC parameter according to previous agreement. One further comment is, should we also considered ECP case when the SCS is 60 kHz? 
Also, measurement duration can be added, comparing to LAA, since we support multiple subcarrier spacing now. Exact values can be further discussed. 

	Nokia
	About configuring a reference SCS we are just wondering if an alternative could be to provide such SCS through SIBx (UE in idle/inactive mode) and RRC signaling (UE in connected mode).
About measurement duration we believe that we should support at least LTE-LAA durations. The need for additional measurements has to be further discussed and their values carefully set, specially if the intention is to use all possible (3) additional durations available; in particular more evidence has to be provided for their usefulness related to hidden nodes detection.

	Ericsson
	Issue 1: In LTE-LAA, L1 sends RSSI per symbol to higher layers, so we’re okay to do the same for NR as proposed in [10].
Issue 2: We propose to add the following values to the value range for measDuration-r16 : sym2, sym4 and sym56. Since 3 bits are already used to signal 5 possible values, this does not add additional overhead and increases flexibility.
Issue 3: Since the measurement duration is in # of symbols and not absolute time, a reference subcarrier spacing is needed. We propose to include a reference sub-carrier spacing in RMTC-Config

	LG Electronics
	Agree for RMTC-Config to indicate a reference SCS.
Agree to limit the L1 averaging duration to 1 OFDM symbol of a configured reference subcarrier spacing, same as LTE-LAA
Measurement duration of LTE LAA values {sym1, sym14, sym28, sym42, sym70} can be starting point and further discussion seems necessary for additional values.

	ZTE, Sanechips
	I agree to use the same scheme as LAA, including limit the L1 averaging duration to 1 OFDM symbol of a configured reference subcarrier spacing, and measurement duration {sym1, sym14, sym28, sym42, sym70}. Besides,  it is ok for adding additional values {sym2, sym4, sym56}.

It’s Ok for configuration a reference SCS and At least it can be provided in RRC signaling.


	Huawei, HiSilicon
	Agree to include reference SCS into the RMTC-config considering the agreement “configured reference SCS”.
The value of measurement duration listed in LTE-LAA can be reused assuming 15KHz SCS. However, additional values should be considered carefully. For example, whether the additional values are used to allow LTE-LAA duration with different numerologies or introduce new durations.

	MediaTek
	Agree to include a reference SCS to RMTC-Config IE. Use the supported measurement durations in LTE-LAA as a starting point. Whether to support additional durations can be further discussed. 




RMTC configuration in RRC signalling and FFS points

The remaining RMTC parameters excluding the RSSI measurement duration and reference SCS are summarized in [12] with the following proposals:
Proposal 1	Keep value range for rmtc-Period-r16 and rmtc-SubframeOffset-r16 the same as for LTE-LAA.
Proposal 4	Include a symbol offset (0..13) in RMTC-Config and inform RAN2 of this decision.
Proposal 5	Keep value range for rssi-Result-r16 and channelOccupancyThreshold-r16 the same as for LTE-LAA and inform RAN2 of this decision.
Proposal 7	For RSSI (and channel occupancy measurements) layer 3 filtering is not applied.

	Company
	Views

	Samsung
	OK to the proposals. For Proposal 4, should the values be (0, 1, …, 51) to consider the 60 kHz case, since the other offset is SubframeOffset? Or we can support a single offset in the unit of symbol. 

	Nokia
	OK for proposals 1,5 and 7. For proposal 4 no objection, we are simply wondering whether such addition is mandatory for Rel-16 or could be left for further Releases.

	Ericsson
	Support proposals 1,4,5,7. Our thinking behind proposal 4 is that it allows the start of the measurement duration to be placed flexibility within a slot since NR in general has more flexible frame structure and scheduling compared to LTE-LAA.

	LG Electronics
	OK for proposals 1, 5, and 7. For proposal 4, further discussion seems necessary.

	ZTE, Sanechips
	It’s OK for proposals 1,5 and 7.  
For Proposal 4, we suggest to adopt the same conclusion as LTE LAA, i.e. no symbol offset for RSSI measurement is specified. 

	OPPO
	OK for proposals 1, 5, 7

	Huawei, HiSilicon
	Agree for the proposals 1, 5 and 7.
[bookmark: OLE_LINK4]For proposal 4, we do not see the necessity to introduce for now. Considering the long term measurement, the additional symbols may not result in significant difference in the measurement. 

	MediaTek
	OK with Proposals 1, 5, and 7. It is not clear to me whether there is a strong motivation for Proposal 4.



The need to replace Lmax with 
The issue in TS 38.213 Clause 5 is summarized in [7] with the following draft TP:

*** Unchanged text is omitted ***
A UE can be configured for each DL BWP of a SpCell [11, TS 38.321] with a set of resource indexes, through a corresponding set of RadioLinkMonitoringRS, for radio link monitoring by failureDetectionResources. The UE is provided either a CSI-RS resource configuration index, by csi-RS-Index, or a SS/PBCH block index, by ssb-Index. The UE can be configured with up to [image: ] RadioLinkMonitoringRS for link recovery procedures, as described in Clause 6, and for radio link monitoring. From the [image: ] RadioLinkMonitoringRS, up to [image: ] RadioLinkMonitoringRS can be used for radio link monitoring depending on as described in [9, TS 38.104], and up to two RadioLinkMonitoringRS can be used for link recovery procedures. 
For operation with shared spectrum channel access, when a UE is provided a SS/PBCH block index by ssb-Index, the UE is expected to perform radio link monitoring using SS/PBCH block(s) in the discovery burst transmission window as described in Clause 4.1.
If the UE is not provided RadioLinkMonitoringRS and the UE is provided for PDCCH receptions TCI states that include one or more of a CSI-RS
-	the UE uses for radio link monitoring the RS provided for the active TCI state for PDCCH reception if the active TCI state for PDCCH reception includes only one RS
-	if the active TCI state for PDCCH reception includes two RS, the UE expects that one RS has QCL-TypeD [6, TS 38.214] and the UE uses the RS with QCL-TypeD for radio link monitoring; the UE does not expect both RS to have QCL-TypeD
-	the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS
-	For [image: ], the UE selects the [image: ] RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets in an order from the shortest monitoring periodicity. If more than one CORESETs are associated with search space sets having same monitoring periodicity, the UE determines the order of the CORESET from the highest CORESET index as described in Clause 10.1.
A UE does not expect to use more than [image: ] RadioLinkMonitoringRS for radio link monitoring when the UE is not provided RadioLinkMonitoringRS.
Values of [image: ] and [image: ] for different values of [image: ] are given in Table 5-1. 
Table 5-1: [image: ] and [image: ] as a function of maximum number [image: ] of SS/PBCH blocks per half frame
	[image: ]
	[image: ]
	[image: ]

	4
	2
	2

	8, 10, 20
	6
	4

	64
	8
	8



*** Unchanged text is omitted ***




	Company
	Views

	Samsung
	For this aspect, we prefer to have a systematic fix to clarify the supporting of L_max in RAN1 spec. Based on our investigation, the concept of “maximum beam” is not specified in RAN4 spec, so the citing to RAN4 spec for L_max is not valid. We drafted a TP to clarify the supporting of L_max in TS 38.213, and in this sense, no modification of L_max is needed elsewhere. Note that the format of table is borrowed from TS 38.133. 
================== Start of TP for TS 38.213 ================== 
[bookmark: _Toc12021439][bookmark: _Toc29899106][bookmark: _Toc26719376][bookmark: _Toc29894807][bookmark: _Toc20311551][bookmark: _Toc29899524][bookmark: _Toc29917261]4.1	Cell search
================= Unchanged Texts Omitted =================== 
The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to , and the maximum number  of transmitted SS/PBCH blocks in a half frame is determined according to Table 4-1, where 
-	for operation without shared spectrum channel access, , and  is as described in [9, TS 38.104]
-	for operation with shared spectrum channel access,  for 15 kHz SCS of SS/PBCH blocks, and  for 30 kHz SCS of SS/PBCH blocks. 
Table 4-1: Mapping between  and carrier frequency range.
	Carrier frequency range
	

	FR1, ≤ 3 GHzNote
	4

	FR1, > 3 GHzNote
	8

	FR2
	64

	NOTE: For unpaired spectrum operation with Case C - 30 kHz SCS, 3 GHz is replaced by 2.4 GHz



================ Unchanged Texts Omitted ==================== 
================ End of TP for TS 38.213 ===================== 

	Nokia
	Our proposal; we think that the NRL-RLM/NRLM values for \Lmax = 10,20 should be explicitly provided instead of implicitly assume that they are the same as for Lmax = 8.
Additionally following discussions with Samsung and internal coordination with our RAN4 Delegates it seems that no Lmax definition is actually provided within 38.104. We therefore agree that it could be defined within 38.213 but in such a case, why should we define \Lmax ? We could simply add to the definition proposed by Samsung the values 10,20 for NR-U …
Furthermore and as stated above Lmax is referenced within another RAN4 Spec (38.133) as follows:
UE shall be able to monitor up to NRLM RLM-RS resources of the same or different types in each corresponding carrier frequency range, depending on a maximum number [image: ] of candidate SSBs per half frame according to TS 38.213 [3], where NRLM is specified in Table 8.1.1-2, and meet the requirements as specified in clause 8.1. UE is not required to meet the requirements in clause 8.1 if RLM-RS is not configured and no TCI state for PDCCH is activated.
[image: ]
Two remarks:
- As pointed out by Samsung 38.133 refers to 38.213 as far as the Lmax definition is concerned, hence we have a kind of “vicious circle” and RAN1/RAN4 misalignment since NR Rel-15.
- NRLM definition is redundant with 38.213.
This RAN1/RAN4 misalignment issue has to be further discussed, but in our opinion the need to explicitly define NRL-RLM/NRLM values for \Lmax = 10,20 is an independent issue which should be discussed in this meeting.

	Ericsson
	As long as L_max is defined somewhere properly for operation with shared spectrum channel access, it is not needed to modify Table 5.1 in 38.213 to replace L_max since it still has meaning.

	ZTE, Sanechips
	I agree with this TP.

	OPPO
	Agree with Samsung’s proposed TP

	Huawei, HiSilicon
	Either adopt TP by FL or giving definition of should be fine. The value of  should be defined in RAN4 specification. 

	MediaTek
	We agree with Nokia that the NRL-RLM/NRLM values for \Lmax = 10,20 should be explicitly provided. Furthermore, we think the definition of RLM RS in SSB-based RLM should be clarified for NR-U: an RLM RS is a candidate SS/PBCH block or a SS/PBCH block?

	Nokia2
	A draft LS has been uploaded to inform RAN4 about:
- The current lack of Lmax definition within 3GPP Specifications.
- The redundant NRLM values between 38.133 and 38.213

	Intel
	OK with Samsung TP with following change: “and the maximum number  of transmitted SS/PBCH block indices in a half frame is determined”
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Table 8.1.1-2: Maximum number of RLM-RS resources Neus

Carrier frequency range of 7 Maximum number of RLM-RS
PCelliPSCell max resources, N;
FR1, < 3 GHz"™" T 2
FR1,>3 GHz"" 3 7
FRZ 61 s

NOTE. For unpaired specirum operation vith Case C - 30 kHz SCS, 3GHz s replaced by 2.4GHz, as speciied i1

clause 4 1in TS 38 213 [3]
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