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1	Introduction
In this contribution, we bring up maintenance issues for RRM and RLM.
[bookmark: _Ref178064866]2	Discussion
2.1	Maintenance for RRM
2.1.1	Clarification of RSSI measurement
The current description of the SS-RSSI measurement definition in [4] is a little unclear regarding the measurement resource definition: what OFDM symbols are used to measure SS-RSSI when there is no higher layer configuration?
The current text in [4] states that 
Excerpt from 38.215, section 5.1.3:

Otherwise, if measurement gap is not used, NR Carrier RSSI is measured from OFDM symbols within SMTC window duration and, if measurement gap is used, NR Carrier RSSI is measured from OFDM symbols corresponding to overlapped time span between SMTC window duration and minimum measurement time within the measurement gap.

The above definition of the NR Carrier RSSI is unclear, since the OFDM symbols where the NR Carrier RSSI is defined in unclear. This should be clarified. We propose that 
[bookmark: _Ref525741180][bookmark: _Toc525887202]The default measurement resource for the NR Carrier RSSI is all OFDM symbols in the SMTC window.
It should be stressed that this does NOT mean that the UE needs to measure on all OFDM symbols in the SMTC window: the UE may choose as few symbols as it likes, as long as the accuracy requirement is fulfilled. 
A text proposal is given in Section 3.1
2.1.2	SSB-less SCells
In [1], the issue on SSB-based measurements on SCells without SSB has been brought forward. Clearly, it is not possible to perform SS-RSRP measurements on an SCell without SSB. It has been proposed to define SS-RSRQ measurements for SCells without SSBs: such an SS-RSRQ measurement would be defined by the ratio between the SS-RSRP for the corresponding SpCell and the NR Carrier RSSI for the SCell.
Here we note that the measurement quantities CSI-RSRP, CSI-RSRQ and CSI-SINR can still be used for SCells without SSBs: the UE only needs a synchronization source from the SpCell. It is also not clear to us how the UE would find the carrier where the SSB is located without additional RAN2 signalling. 

2.1.3	Measurement reports when UE is able detect PSS/SSS but is not able to detect SSB index
In [1], it was noted that it may be possible for the UE to able to detect PSS/SSS and hence the cell ID, but in some situations may not be able to decode the PBCH to obtain the SSB index, and it was suggested to have further discussions on the UE operation for such scenario. 
During the discussion in RAN1#94, it was noted that the situation is unlikely: in particular, it should not happen for a cell that would be an interesting handover candidate. However, the standard should also describe what happens in unlikely situations. 
The measurements on neighbour cells are controlled by RAN4 requirements. What the RAN4 spec says so far is that time index reading time is part of the PSS/SSS detection time, so without successfully deriving the time index the PSS/SSS is not detected and then the UE may not report. When the detection side condition is met (e.g., SINR > [-6]dB), the detection should not fail. And if the side condition is not met, there is no requirement to report anything. Our interpretation of this is that the PSS/SSS/PBCH detection forms a package, and it is not really relevant to discuss the case where parts of the SS/PBCH block is detected:
[bookmark: _Toc525887201][bookmark: _GoBack]From a RAN4 point of view, the SS/PBCH block measurement is a package, and it is not relevant to discuss cases where only parts of the SS/PBCH block is detected.
Thus, we conclude that measurements on a SS/PBCH block where the time index is not detected is not a valid measurement. 
We also note that the RAN2 specifications just provide maximum number of beams to be reported and only those beams to be reported whose quality is above a threshold. The UE is not mandated to report a certain number of beams, this all depends on how many are detected. 
2.2	Maintenance for RLM
2.2.1	Editorial correction for default RLM RS
The UE may be configured with a certain number of RadioLinkMonitoringRS, for radio link monitoring. If the UE not configured with any RadioLinkMonitoringRS, for radio link monitoring. If the UE is not provided higher layer parameter RadioLinkMonitoringRS, the UE should use the reference signals in the active TCI state(s) for the PDCCH.
The reference signals that the UE expects in a TCI state for PDCCH are listed in [3]: 
Excerpt from 38.214, section 5.1.5:
For the DM-RS of PDCCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or
-	'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition, when 'QCL-TypeD' is not applicable.

From the excerpt we note that the UE only expects CSI-RS in a TCI state used as reference for PDCCH. However, [2] indicates that also SS/PBCH is possible:
Excerpt from 38.213, section 5:
If the UE is not provided higher layer parameter RadioLinkMonitoringRS and the UE is provided by higher layer parameter TCI-states for PDCCH receptions one or more RSs that include one or more of a CSI-RS and/or a SS/PBCH block
-	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

Hence, we propose that
[bookmark: _Ref525802397][bookmark: _Toc525887203]Remove SS/PBCH block from the possible RS types in the description of default RLM RS.
In the above excerpt, the higher layer parameter TCI-states is mentioned. We note there is no such higher layer parameter: the list of TCI states is maintained using the add-release functionality in RRC. We thus propose
[bookmark: _Ref525802399][bookmark: _Toc525887204]Remove the reference to the non-existent higher layer parameter TCI-states.
A text proposal corresponding to Proposal 2 and Proposal 3 are provided in section 3.2.
[bookmark: _Ref189046994]3	Text Proposal
3.1	Text proposal corresponding to Proposal 1
>>> Text Proposal for 38.215 Section 5.1.3 >>>

	Definition
	Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR carrier Received Signal Strength Indicator (NR carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for NR Carrier RSSI are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

If indicated by higher-layers, the NR Carrier RSSI is measured in slots within a half frame with SS/PBCH blocks that are indicated by the higher layer parameter measurementSlots and in OFDM symbols given by Table 5.1.3-1. 
-	For intra-frequency measurements, NR Carrier RSSI is measured with timing reference corresponding to the serving cell in the frequency layer 
-	For inter-frequency measurements, NR Carrier RSSI is measured with timing reference corresponding to any cell in the target frequency layer
Otherwise, if measurement gap is not used, NR Carrier RSSI is measured from all OFDM symbols within SMTC window duration and, if measurement gap is used, NR Carrier RSSI is measured from all OFDM symbols corresponding to overlapped time span between SMTC window duration and minimum measurement time within the measurement gap.

Table 5.1.3-1: NR Carrier RSSI measurement symbols
	OFDM signal indication endSymbol
	Symbol indexes

	
	

	0
	{0,1}

	1
	{0,1,2,..,10,11}

	2
	{0,1,2,…, 5}

	3
	{0,1,2,…, 7}




If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, the reference point for the SS-RSRQ shall be the antenna connector of the UE. For frequency range 2, NR Carrier RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch, where the combining for NR Carrier RSSI shall be the same as the one used for SS-RSRP measurements. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRQ value shall not be lower than the corresponding SS-RSRQ of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency,
RRC_INACTIVE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


>>> End text proposal >>>

3.2	Text proposal corresponding to Proposal 2 and Proposal 3
>>> Text Proposal for 38.214 Section 5 >>>
If the UE is not provided higher layer parameter RadioLinkMonitoringRS and the UE is provided by higher layer parameter TCI-states configured with TCI states for PDCCH receptions that one or more RSs that include one or more of a CSI-RS and/or a SS/PBCH block include one or more CSI-RSs
-	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
>>> End text proposal >>>
Conclusion
In the previous sections we made the following observations: 
Observation 1	From a RAN4 point of view, the SS/PBCH block measurement is a package, and it is not relevant to discuss cases where parts of the SS/PBCH block is detected.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The default measurement resource for the NR Carrier RSSI is all OFDM symbols in the SMTC window.
Proposal 2	Remove SS/PBCH block from the possible RS types in the description of default RLM RS.
Proposal 3	Remove the reference to the non-existent higher layer parameter TCI-states.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref525741526][bookmark: _Ref174151459][bookmark: _Ref189809556]R1- 1809985, Summary of Office discussion for NR mobility, Intel, RAN1#94, Gothenburg, August 2018
[bookmark: _Ref525801240]3GPP TS 38.213, NR; Physical layer procedures for control, RAN#81, V15.3.0, September 2018
[bookmark: _Ref525800796]3GPP TS 38.214, NR; Physical layer procedures for data, RAN#81, V15.3.0, September 2018
[bookmark: _Ref525739114]3GPP TS 38.215, NR; Physical layer measurements, RAN#81, V15.3.0, September 2018
[bookmark: _Ref525801987]3GPP TS 38.331, NR; Radio Resource Control (RRC) protocol specification, RAN#81, V15.3.0, September 2018 

	4/4	
