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1	Introduction
This document is for the purposes of NR-U maintenance under the enhancements to initial access procedures agenda item.
[bookmark: _Ref178064866]2	Discussion
2.1	RSSI and channel occupancy reporting
2.1.1	Value ranges for parameters in RMTC-Config
In the consolidated parameter list for Rel-16 [1] a number of FSS items are listed. One group of FSS items concern parameters where the value range is imported from LTE-LAA, namely rmtc-Period-r16, rmtc-SubframeOffset-r16 and measDuration-r16. For the first two parameters we see no strong motivation to deviate from the LTE-LAA value ranges thus we make the following proposal:
[bookmark: _Toc32601190]Keep value range for rmtc-Period-r16 and rmtc-SubframeOffset-r16 the same as for LTE-LAA.
For the measDuration-r16 we observe that for LTE-LAA five values are defined, thus requiring three bits. The LTE-LAA values correspond to 1 symbol, 1 slot, 2 slots, 3 slots and 5 slots. Given that NR has a more flexible numerology with different sub-carrier spacings and mini-slots (Type B PDSCH scheduling) we see a benefit in introducing additional durations. This increased flexibility is especially important when using the RSSI measurement for hidden node detection. Because three bits are already used, adding up to three additional values does not increase the size of the structure, thus we suggest to also include values corresponding to 2 symbols,  4 symbols and 4 slots, i.e. sym2, sym4 and sym56.
[bookmark: _Toc32601191]Extend the value range for measDuration-r16 with sym2, sym4 and sym56 and inform RAN2 of this decision.
Contrary from LTE, NR can operate with a set of different sub-carrier spacings. Because the unit for measDuration-r16 is symbols, the reference subcarrier spacing must be known to the UE. Because RSSI and channel occupancy measurements are not only done for the intra-carrier but also for an inter-carrier, the simplest approach seems to be to explicitly signal the reference sub-carrier spacing in the RMTC-Config
[bookmark: _Toc32601192]Include a reference sub-carrier spacing in RMTC-Config and inform RAN2 of this decision.
As discussed above, the NR frame structure and scheduling is much more flexible than in LTE-LAA, thus we see a benefit in introducing a symbol offset pointing out at which symbol in a slot to start the measurement. This can e.g. be used to measure RSSI at the end of slot, which is not possible with the LTE-LAA parameters, because the measurement always starts at the beginning of a subframe. 
[bookmark: _Toc32601193]Include a symbol offset (0..13) in RMTC-Config and inform RAN2 of this decision.
Below is an example of how the RMTC-Config-r16 IE can be modified in 38.331 based on the latest version of the running 38.331 CR.
RMTC-Config-r16 ::=			SEQUENCE {
    	rmtc-Period-r16         		ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    	rmtc-SubframeOffset-r16     	INTEGER(0..639)       								OPTIONAL,   -- Need M
    	measDuration-r16            	ENUMERATED {sym1, sym2, sym4 sym14, sym28, sym42, sym56, sym70},
    	rmtc-MeasARFCN-r16          	ARFCN-ValueNR,
	refSubcarrierSpacing        	SubcarrierSpacing
	symbolOffset-r16				INTEGER(0..13)
    	...
}

Another item that is FSS in the running CR for 38.331 and where RAN2 needs RAN1 input is the value range for rssi-Result-r16 and channelOccupancyThreshold-r16. Both of these fields are inherited from LTE-LAA and have the value range INTEGER(0..76). The value is then mapped to dBm based on Table 9.1.18.5.1-1 in 36.133. Given that the RSSI measurement is defined in the same way for NR as for LTE-LAA, we see no reason to change the value range.
[bookmark: _Toc32601194]Keep value range for rssi-Result-r16 and channelOccupancyThreshold-r16 the same as for LTE-LAA and inform RAN2 of this decision.

2.1.2	Correction to measurement bandwidth in RSSI measurement definition
Next we turn to the issue of how the UE determines the bandwidth over which the RSSI (and channel occupancy) measurement is done. In RAN1#98bis and RAN#99 the following agreement regarding RSSI measurement bandwidth were made:
	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

Agreement:
Units other than a single LBT bandwidth are not supported for RSSI measurement bandwidth configuration
Agreement:
For RSSI measurements:
· Measurement ARFCN is also provided for intra-frequency measurements (provision of ARFCN for inter-frequency measurements already agreed earlier)
· The measured bandwidth is centered on the provided ARFCN (for both intra- and inter-frequency). 



The agreements above states that the RSSI measurement should be done over a single LBT bandwidth, but the RAN1 specifications does not define the LBT bandwidth. Instead TS 37.213 has defined a channel as follows:
	A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.



The current description of the RSSI measurement in TS 38.215 does not properly capture the above agreements and channel definition in TS 37.213. Furthermore, the current text in 38.215 states that the measurement bandwidth is explicitly configured by RRC. However, RAN1 agreed that the measurement bandwidth is fixed by specification and equal to a single LBT bandwidth, thus no explicit configuration is needed by RRC. Note that it is still FFS if RAN4 determines that the bandwidth can be less than the LBT bandwidth in which case the measurement report would need to be normalized by the actual measurement bandwidth. Thus, we make the following proposal:
[bookmark: _Ref31876564][bookmark: _Toc32601195]Correct the definition of RSSI measurement in 38.215 Section 5.1.21.
A text proposal implementing Proposal 6 is as follows:
>>> Text Proposal for 38.215, Section 5.1.21 >>>
	Definition
	Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) measured by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.. The UE measures observed only in configured OFDM symbols and in the configured measurement bandwidth over N number of resource blocks corresponding to the LBT channel bandwidth [TS 37.213 §4.0] where the channel has center frequency of configured by ARFCN-ValueNR, by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

Higher layers configure the measurement bandwidth, ARFCN-ValueNR, reference subcarrier spacing and the measurement duration and, i.e. which OFDM symbol(s) should be measured by the UE.

[Note: RAN4 to decide if partial rather than full channel bandwidth and associated normalization is supported.]

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



>>> End Text Proposal >>>
2.1.3	Layer 3 filtering
In RAN1#98bis an agreement on having L3 filtering configurable for RSSI measurements as in LTE-LAA was made. 
	Agreement:
· ..
· Configurable L3 filtering as in RSSI for LTE-LAA




However, 36.331 §5.5.3.1 states that L3 filtering should not be done for RSSI and channel occupancy measurements, thus the agreement in RAN1#98 is inconsistent. In addition, the latest running CR for 38.331 states 
For all cell measurement results in RRC_CONNECTED, except for RSSI, the UE applies the layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting criteria and measurement reporting.
To align with LTE-LAA we propose to modify the agreement as follows:
[bookmark: _Toc32601196]For RSSI (and channel occupancy measurements) layer 3 filtering is not applied.
As this agreement is already captured in 38.331, no text proposal is thus provided.

2.2	Correction to PRACH occasion validation for FBE
The below agreement applies regardless if tdd-UL-DL-ConfigurationCommon is provided or not, which is not reflected in [2] Section 8.1.
	Agreement:
A PRACH resource is considered invalid if:
· it overlaps with the IDLE period of a fixed frame period when FBE operation is indicated



[bookmark: _Ref31887192][bookmark: _Toc32601197]Correct the procedure for PRACH occasion validation in case of semi-static channel access mode in 38.213 Section 8.1.
A text proposal implementing Proposal 8 is as follows:
>>> Text Proposal for 38.215, Section 8.1 >>>
*** Unchanged text omitted ***
[bookmark: _Hlk29801864]For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last SS/PBCH block reception symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	iIf a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last downlink symbol and at least [image: ] symbols after a last SS/PBCH block symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessTypeMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. 
*** Unchanged text omitted ***
>>> End Text Proposal >>>

2.3	Correction to missing procedure text for SFN bits included in DCI 1_0
To accommodate larger random access response (RAR) windows for operation with shared spectrum channel access, it was requested by RAN2 [3] to include 2 bits in DCI used for msg2 and msgB transmissions, i.e., DCI Format 1_0 with CRC scrambled by RA-RNTI or msgB-RNTI. The proposal from RAN2 was agreed (see [4]) and in 38.212, two of the reserved bits for DCI format 1_0 are used to signal LSBs of SFN, referring to 38.213. However, the corresponding procedure text in 38.213 is missing. Furthermore, 38.212 and 38.213 are misaligned on the RNTI type: 38.212 refers to msgB-RNTI, and 38.213 refers to RA-RNTI. Hence we propose the following (see also [5], Section 2.6).
[bookmark: _Ref31980288][bookmark: _Toc32601198]Add procedure text to 38.213 related to the SFN LSBs signalled in DCI Format 1_0 with CRC scrambled with RA-RNTI/msgB-RNTI described in 38.212. Align terminology on RNTI types between 38.213 and 38.212.
Text proposals implementing Proposal 9 are as follows:
[bookmark: _Hlk32241298]>>> Text Proposal for 38.213, Section 8 >>>
*** Unchanged text omitted ***
[bookmark: _Ref491444649][bookmark: _Ref491451289][bookmark: _Ref491451291][bookmark: _Ref491451292][bookmark: _Ref491451293][bookmark: _Ref491451294][bookmark: _Ref491451297][bookmark: _Ref491458133][bookmark: _Toc12021463][bookmark: _Toc20311575][bookmark: _Toc26719400][bookmark: _Toc29894832][bookmark: _Toc29899131][bookmark: _Toc29899549][bookmark: _Toc29917286]8.2	Random access response - Type-1 random access procedure
[bookmark: _Hlk505324461]In response to a PRACH transmission, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set as defined in Clause 10.1. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow. 
If the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI and the SFN LSBs of the DCI, if included, match those of the SFN in which the PRACH transmission occurred, and the UE detects a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers parse the transport block for a random access preamble identity (RAPID) associated with the PRACH transmission. If the higher layers identify the RAPID in RAR message(s) of the transport block, the higher layers indicate an uplink grant to the physical layer. This is referred to as random access response (RAR) UL grant in the physical layer. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window with the SFN LSBs of the DCI, if included, that match those of the SFN in which the PRACH transmission occurred, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit a PRACH. If requested by higher layers, the UE is expected to transmit a PRACH no later than [image: ] msec after the last symbol of the window, or the last symbol of the PDSCH reception, where [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH processing time for UE processing capability 1 assuming [image: ] corresponds to the smallest SCS configuration among the SCS configurations for the PDCCH carrying the DCI format 1_0, the corresponding PDSCH when additional PDSCH DM-RS is configured, and the corresponding PRACH. For [image: ], the UE assumes [image: ] [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines [image: ] assuming SCS configuration [image: ].
*** Unchanged text omitted ***
8.2A	Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by ra-ResponseWindow.
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding RA-RNTI MsgB-RNTI and the SFN LSBs of the DCI match those of the SFN in which the PRACH transmission occurred, and the UE detects a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
[bookmark: _Hlk32311659]-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as  where  is a slot of the PDSCH reception,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
If the UE detects the DCI format 1_0 with CRC scrambled by a C-RNTI and a transport block in a corresponding PDSCH within the window, the UE transmits a PUCCH with HARQ-ACK information having ACK value if the UE correctly detects the transport block or NACK value if the UE incorrectly detects the transport block and the time alignment timer is running [11, TS 38.321]. 
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block.If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI MsgB-RNTI within the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding RA-RNTI MsgB-RNTI within the window with the SFN LSBs of the DCI that match those of the SFN in which the PRACH transmission occurred, or the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
*** Unchanged text omitted ***
>>> End Text Proposal >>>

[bookmark: _Hlk32238519]>>> Text Proposal for 38.212, Section 7.3.1.2.1 >>>
*** Unchanged text omitted ***
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI or mMsgB-RNTI:

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
-	TB scaling – 2 bits as defined in Clause 5.1.3.2 of [6, TS38.214] 
[bookmark: _Hlk32235609]-	LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by mMsgB-RNTI as defined in Clause 8.2A of [5, TS 38.213]; or 2 bits for the DCI format 1_0 with CRC scrambled by RA-RNTI as defined in Clause 8.2 of [5, TS 38.213] for operation in a cell with shared spectrum channel access; 0 bit otherwise
-	Reserved bits – 14 bits for the DCI format 1_0 with CRC scrambled by mMsgB-RNTI; or 14 bits for the DCI format 1_0 with CRC scrambled by RA-RNTI for operation in a cell with shared spectrum channel access; otherwise 16 bits
*** Unchanged text omitted ***
>>> End Text Proposal >>>
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Keep value range for rmtc-Period-r16 and rmtc-SubframeOffset-r16 the same as for LTE-LAA.
Proposal 2	Extend the value range for measDuration-r16 with sym2, sym4 and sym56 and inform RAN2 of this decision.
Proposal 3	Include a reference sub-carrier spacing in RMTC-Config and inform RAN2 of this decision.
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 6	Correct the definition of RSSI measurement in 38.215 Section 5.1.21.
Proposal 7	For RSSI (and channel occupancy measurements) layer 3 filtering is not applied.
Proposal 8	Correct the procedure for PRACH occasion validation in case of semi-static channel access mode in 38.213 Section 8.1.
Proposal 9	Add procedure text to 38.213 related to the SFN LSBs signalled in DCI Format 1_0 with CRC scrambled with RA-RNTI/msgB-RNTI described in 38.212. Align terminology on RNTI types between 38.213 and 38.212.
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