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Introduction
[bookmark: Signet15]In RAN1 updated consolidated parameter list for Rel-16 LTE [1], the following parameters for RSS-based measurement improvement need to be implemented in RAN2 TS 36.331. After some discussion in RAN2, in the latest draft CR [2], the parameters implementation have been proposed as in the last column in the following table. 
	Parameter name in the spec
	Description
	Value range
	UE-specific or Cell-specific
	The implementation in current running CR/text proposal in [2]

	rss-measurement-config
	Configuration of RSS-based measurement improvement for CE mode A/B in RRC_IDLE and RRC_CONNECTED.
	Enabled
	Cell specific
	rss-MeasConfig-r16 in RadioResourceConfigCommon->SIB2

	rss-measurement-narrowbands
	Bitmap containing narrowbands used for RSS deployment in carrier for CE mode A/B in RRC_IDLE and RRC_CONNECTED. Narrowbands including central 6 PRBs are excluded from the bitmap. This parameter is only provided if rss-measurement-collocation is configured as "NonCollocated".
	Bitmap of size equal to number of narrowbands
	Carrier specific (cell specific)
	narrowbandIndex-r16 in rss-ConfigCarrierInfo-r16->SIB4 (carrier specific)

narrowbandIndex-r16 in rss-ConfigCarrierInfo-r16->InterFreqCarrierFreqInfo-v16xy->InterFreqCarrierFreqList-v16xy/InterFreqCarrierFreqListExt-v16xy->SIB5 (carrier specific)

	rss-measurement-time-offset-granularity
	For CE mode A/B in RRC_IDLE and RRC_CONNECTED, RSS Time Offset granularity GRSS is signalled using a total of 3 bits, where the values of GRSS depends on the RSS periodicity PRSS as follows: 
• GRSS = {1, 2, 4, 8, 16} frames for PRSS = 160 ms
• GRSS = {1, 2, 4, 8, 16, 32} frames for PRSS = 320 ms
• GRSS = {2, 4, 8, 16, 32, 64} frames for PRSS = 640 ms
• GRSS = {4, 8, 16, 32, 64, 128} frames for PRSS = 1280 ms
This parameter is only provided if rss-measurement-collocation is configured as "NonCollocated".
	1, 2, 4, 8, 16
1, 2, 4, 8, 16, 32
2, 4, 8, 16, 32, 64
4, 8, 16, 32, 64, 128
	Carrier specific (cell specific)
	timeOffsetGranularity-r16 in rss-ConfigCarrierInfo-r16-> SIB4 (carrier specific)

timeOffsetGranularity-r16 in rss-ConfigCarrierInfo-r16-> InterFreqCarrierFreqInfo-v16xy-> InterFreqCarrierFreqList-v16xy/InterFreqCarrierFreqListExt-v16xy-> SIB5 (carrier specific)

	rss-measurement-power-bias
	Power bias in dB relative to CRS's q_offset of cells in the neighbor cell list for CE mode A/B in RRC_IDLE and RRC_CONNECTED and where one value indicates that RSS is not used for that neighbor cell.
	-6, -3, 0, 3, 6, 9, 12, rssNotUsed
	Cell specific
	rss-MeasPowerBias-r16 in RadioResourceConfigCommon->SIB2

rss-MeasPowerBias-r16 in IntraFreqNeighCellInfo->IntraFreqNeighCellList->SIB4 (cell specific) 

rss-MeasPowerBias-r16 in RSS-AssistanceInfo-r16-> rss-AssistanceInfoList-r16->InterFreqCarrierFreqInfo-v16xy->InterFreqCarrierFreqList-v16xy/InterFreqCarrierFreqListExt-v16xy->SIB5 (cell specific) 

	rss-measurement-collocation
	An indicator indicating RSS collocation (time and frequency domain) in all cells for CE mode A/B in RRC_IDLE and RRC_CONNECTED.
	Collocated, NonCollocated
	Carrier specific (cell specific)
	Implicitly indicated as:
If rss-ConfigCarrierInfo-r16 is absent in SIB4 or SIB5, and rss-MeasConfig-r16 included in SIB2, RSS is collocated (time and frequency domain) in all cells on this carrier.
On the other hand, if rss-ConfigCarrierInfo-r16 is present in SIB4 or SIB5, RSS is noncollocated (time and frequency domain) in all cells.

	rss-measurement-non-NCL-enabled
	A one bit indicator indicating whether RSS of neighbour cells that are NOT in the Neighbour Cell List can be used for measurements for CE mode A/B in RRC_IDLE and RRC_CONNECTED. When indicated as Enabled, the UE assumes that the RSS power bias is the same as that used for the serving cell or the camped on cell, for all neighbour cells that are NOT in the Neighbour Cell List.
	Enabled
	Cell specific
	rss-MeasNonNCL-r16 in RadioResourceConfigCommon


In the summary of the pre-meeting email discussion [3], there still have 2 FFSs:
· [bookmark: _Toc37106412][bookmark: _Toc37106530][bookmark: _Toc37141900][bookmark: _Toc37145993]FFS on Dedicated signaling configuration for RSS
· FFS on whether signaling is needed to inform UE to use RSS
In this paper, we’ll discuss these FFSs and give our proposals.
Discussion
#1: FFS on Dedicated signaling configuration for RSS 
During RAN2 discussion, companies can agree that the RSS configuration enable indication is provided in SIB2 and per-carrier configurations are provided via SIB4 and SIB5. Such configuration can be used at least by UEs in RRC_IDLE.
The main controversy in discussion lies in whether dedicated signaling would be needed for providing RSS parameters to UE in RRC_CONNECTED. Some company understand RAN1 has marked the parameters as cell specific and therefore it should be in SIB, not in UE specific signaling. Moreover, company think if the value is not provided in dedicated signaling, then value provided in SIB has to be used anyway. 
Firstly, we have different understanding about the “cell specific” mark. As RAN1 mentions these parameters are provided to neighbor cells, we understand “cell-specific” means the parameters are for each intra-freq neighbor cell or inter-frequency neighbor cell. Moreover, since it’s no need to configure different narrow bands and time offset granularity for different neighbor cells under a same neighbor frequency, these parameters can be configured per-carrier. We think such understanding is aligned with the current agreeable configuration in SIB4 and SIB5. 
Observation 1: The “cell specific” mark for the RSS parameters just means these parameters are needed for each intra-frequency neighbor cell or inter-frequency neighbor cell. If some parameters can be same for all the neighbor cells under a neighbor frequency, such parameters can be simply configured only per neighbor frequency.

Moreover, based on the following description for SIB4 and SIB5, we have the understanding that the parameters in SIB4 and SIB5 can only be used by UE in RRC_IDLE.
· SystemInformationBlockType4
The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
· SystemInformationBlockType5
The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
We can agree with the opinion that some parameters in SIB1 or SIB2 can be used by UE in RRC_CONNECTED but this is not the case for SIB4 and SIB5. 
Observation 2: As SIB4 and SIB5 are only for intra-frequency/ inter-frequency cell re-selection, the RSS configuration in SIB4 and SIB5 cannot be used by UE in RRC_CONNECTED for RSS-based measurement.

With observation 1 and observation 2, we still think dedicated signaling is needed for providing RSS configuration for neighbor cells for UE in RRC_CONNECTED.
Proposal 1: It’s suggested to introduce RSS configuration for neighbor cells in dedicated signaling for UE in RRC_CONNECTED.

#1.1: FFS on how to define dedicated Signaling 
Per our understanding, in RRC_CONNECTED, RSS is mainly used for cell measurement but not for cell demodulation (e.g., interference mitigation), so we think the previous RSS configuration in RadioResourceConfigDedicated is not so suitable while it would be more suitable to provide such configuration in MeasObjectEUTRA. A MeasObjectEUTRA is related to one neighbor frequency. Several neighbor frequencies can related to several measurement objects. A change example is as following:
	[bookmark: _Toc20487423][bookmark: _Toc29342720][bookmark: _Toc29343859][bookmark: _Toc36567125][bookmark: _Toc36810569][bookmark: _Toc36846933][bookmark: _Toc36939586]–	MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA cells.
MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=					SEQUENCE {
	carrierFreq							ARFCN-ValueEUTRA,
	...,
	,
	[[
		measSensing-Config-r15			MeasSensing-Config-r15		OPTIONAL		-- Need ON
	]],
[[
measRSS-Config-r16    MeasRSS-Config-r16		OPTIONAL	-- Cond RSS-Info
]]
}

...
MeasRSS-Config-r16 SEQUENCE {
{ 
rss-ConfigCarrierInfo-r16      RSS-ConfigCarrierInfo-r16
      rss-AssistanceInfoList-r16     SEQUENCE (SIZE (1..maxCellMeas)) OF   RSS-AssistanceInfo-r16
}

RSS-AssistanceInfo-r16 ::= 		SEQUENCE {
cellIndex				INTEGER (1..maxCellMeas)     OPTIONAL		-- Need OP
	rss-MeasPowerBias-r16	ENUMERATED {dB-6, dB-3, dB0, dB3, dB6, dB9, dB12, rssNotUsed} 
OPTIONAL		-- Need OP
}


	rmtc-SubframeOffset
Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency. The value of rmtc-SubframeOffset should be smaller than the value of rmtc-Period, see TS 36.214 [48]. For inter-frequency measurements, this field is optional present and if it is not configured, the UE chooses a random value as rmtc-SubframeOffset for measDuration which shall be selected to be between 0 and the configured rmtc-Period with equal probability.

	

	rss-MeasPowerBias
Power bias in dB relative to CRS's q_offset of a cell in the cell list. Value dB-6 corresponds to -6 dB, value dB-3 corresponds to -3 dB and so on. Value rssNotUsed indicates measurement based on RSS is not applicable for the corresponding cell. If the field is absent, the UE applies the (default) value of 0 dB.

	t312
The value of timer T312. Value ms0 represents 0 ms, ms50 represents 50 ms and so on.



	RSS-Info
	This field is optionally present, need OR, if rss-MeasConfig is included in SIB2. Otherwise the field is not present, and the UE shall delete any existing value for this field.





Proposal 2: It’s suggested to introduce RSS parameters in MeasObjectEUTRA for providing RSS measurement configuration for UE in RRC_CONNECTED.

#1.2: UE capability for supporting RSS measurement in RRC_CONNECTED
During the email discussion, company has mentioned there is no UE capability reporting for network to configure the RSS using dedicated RRC signaling. We think whether a UE capability can be introduced should be decided by RAN2. If RAN2 can agree it’s necessary to introduce RSS configuration in dedicated signaling, e.g, can agree proposal 2, it’s straightforward to introduce UE capability for supporting RSS measurement in RRC_CONNECTED. Only when rss-MeasConfig is included in SIB2 and eNB knows that UE supports RSS measurement in RRC_CONNECTED, eNB could provide RSS configuration via dedicated signaling. 
Proposal 3: If proposal 2 is agreed, it’s suggested to introduce UE capability for supporting RSS measurement in RRC_CONNECTED.

#1.3: other issue
Finally, in the latest draft CR, company has suggested to add a new parameter rss-MeasPowerBias-r16 in RadioResourceConfigCommon in SIB2. According to company’s explanation, the related scenario is that the neighbor cell list can be present but the new Rel-16 extension (i.e., rss-MeasPowerBias) can be absent. So in that case, default value is needed to be used relative to neighbor cell CRS q_offset. 
For this issue, we tend to agree another opinion that if rss-MeasConfig is enabled in SIB2 and neighbor cell list is present, the network will also configure RSS power bias as the expensive part is the NCL itself and providing power bias is only 3 bits per cell. Even in some cases the network would not provide such configuration, we assume it’s better to follow kind of legacy process as that for some other parameters, e.g., in SIB4 or SIB5, the rss-MeasPowerBias can be defined as Need OP and the UE could use the default value specified in field description if the parameter is absent. For example, the suggested change for SIB4 is as following:
	...
IntraFreqNeighCellInfo ::=		SEQUENCE {
	physCellId								PhysCellId,
	q-OffsetCell							Q-OffsetRange,
	...,
	[[
	rss-MeasPowerBias-r16	  ENUMERATED {dB-6, dB-3, dB0, dB3, dB6, dB9, dB12, rssNotUsed} 																		OPTIONAL -- Cond RSS
	]]
}
...

	SystemInformationBlockType4 field descriptions

	……

	rss-MeasPowerBias 
Power bias in dB relative to CRS's q_offset of neighbour cell. Value dB-6 corresponds to -6 dB, value dB-3 corresponds to -3 dB and so on. Value rssNotUsed indicates measurement based on RSS is not applicable for the corresponding neighbour cell. If the field is absent, the UE applies the (default) value of 0 dB.



	RSS
	This field is optional, need OROP, if rss-MeasConfig is included in SIB2. Otherwise the field is not present, and the UE shall delete any existing value for this field.





Therefore, the additional signaling for default value in SIB2 is not needed.
Proposal 4: It’s suggested to remove rss-MeasPowerBias-r16 from RadioResourceConfigCommon.

#2: FFS on whether signaling is needed to inform UE to use RSS 
As per RAN4, R4-1907733, Way forward on Rel-16 MTC RRM enhancement. The below agreement needs to be captured.
· RSS based RSRP measurement may be used for CE level selection when multiple CE levels are configured in RA. 
In the email discussion, more companies think it’s no need to use signaling to indicate the recommended reference signal for CE level selection. Then we suggest to capture this RAN4 agreement in stage 2 description, for example, with the following change in TS 36.300:
	[bookmark: _Toc20402696][bookmark: _Toc29372202][bookmark: _Toc37760140]5.1.8	 Physical layer measurements definition
The physical layer measurements to support mobility are classified as:
-	within E-UTRAN (intra-frequency, inter-frequency);
-	between E-UTRAN and GERAN/UTRAN (inter-RAT);
-	between E-UTRAN and non-3GPP RAT (Inter 3GPP access system mobility).
For measurements within E-UTRAN two basic UE measurement quantities shall be supported:
-	Reference signal received power (RSRP);
-	Reference signal received quality (RSRQ).
In addition, the following UE measurement quantity may be supported:
-	Received signal strength indicator (RSSI);
-	Reference signal signal to noise and interference ratio (RS-SINR).
RSRP measurement is based on the following signals:
-	Cell-specific reference signals; or
-	CSI reference signals in configured discovery signals; or
-	Resynchronization Signal; or
-	Narrowband secondary synchronization signal for NB-IoT UEs.


Proposal 5: The RAN4 agreement about RSS based RSRP measurement can be captured in stage 2 description in TS 36.300.

Conclusion
Observation 1: The “cell specific” mark for the RSS parameters just means these parameters are needed for each intra-frequency neighbor cell or inter-frequency neighbor cell. If some parameters can be same for all the neighbor cells under a neighbor frequency, such parameters can be simply configured only per neighbor frequency.
Observation 2: As SIB4 and SIB5 are only for intra-frequency/ inter-frequency cell re-selection, the RSS configuration in SIB4 and SIB5 cannot be used by UE in RRC_CONNECTED for RSS-based measurement.

Proposal 1: It’s suggested to introduce RSS configuration for neighbor cells in dedicated signaling for UE in RRC_CONNECTED.
Proposal 2: It’s suggested to introduce RSS parameters in MeasObjectEUTRA for providing RSS measurement configuration for UE in RRC_CONNECTED.
Proposal 3: If proposal 2 is agreed, it’s suggested to introduce UE capability for supporting RSS measurement in RRC_CONNECTED.
Proposal 4: It’s suggested to remove rss-MeasPowerBias-r16 from RadioResourceConfigCommon.
Proposal 5: The RAN4 agreement about RSS based RSRP measurement can be captured in stage 2 description in TS 36.300.
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