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1. Introduction
During RAN Plenary #82 meeting the TR related to the Study on NR-Based Access to Unlicensed Spectrum [1] has been approved. In the same meeting a new WID related to NR-Based Access to Unlicensed Spectrum has been approved (latest update [2]), starting the Specifications phase for Release 16; the latest package of related CRs has been approved during RAN Plenary #87-e and included within the corresponding Release 16 Specifications.
In this contribution, we discuss Release 16 Specifications updates of initial access and mobility related physical layer procedures for NR-U. We consider the following procedures:
· DRS Transmission
· Random Access
A few editorial updates are also provided within a dedicated chapter.
2. DRS Transmission
2.1 Cell Search
Within [3] subclause 4.1 the part related to SS/PBCH blocks transmission raises the following issues which may lead to misinterpretation of the Specifications and wrong implementation:
· The assumption related to quasi-colocation across SS/PBCH blocks - same  value - is valid for both serving and neighboring cells.
· Related to SS/PBCH block index determination,  is always applicable, while  assumes that the candidate SS/PBCH block index is known by the UE.

We therefore propose the following TP:
*** Unchanged text is omitted ***
For operation with shared spectrum channel access, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if a value of  is same among the SS/PBCH blocks.  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SS/PBCH block, and  is either provided by ssbPositionQCL-Relationship-r16 or, if ssbPositionQCL-Relationship-r16 is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4-1. ssbSubcarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum".The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than . The UE can determine an SS/PBCH block index according to , or when the candidate SS/PBCH index is known by the UE, according to  where  is the candidate SS/PBCH block index.
*** Unchanged text is omitted ***
Proposal 1: To include the above TP for TS 38.213 subclause 4.1 within a related CR.
2.2 Erroneous reference to TS 38.104 within RAN1 Specifications
During the last RAN1 #100-e meeting the following topics were discussed offline, but no conclusion has been reached.
2.2.1 Release 15


[bookmark: _Hlk37089576]TS 38.211 subclauses 7.3.3.1 and 7.4.1.4.1 contains the following text, which refers to TS 38.104 as far as the  definition is concerned: “… with  being the maximum number of SS/PBCH blocks in an SS/PBCH period for a particular band as given by [38.104]”. 

Observation 1: TS 38.104 does not actually provide any  definition for Release 15.

As for Release 15  is actually defined within TS 38.213 subclause 4.1 we propose to update the reference to [38.104] within the above text as “[38.213]”.
Proposal 2: to update the reference [38.104] provided within 38.211 subclauses 7.3.3.1 and 7.4.1.4.1 as [38.213] within a related CR.
2.2.2 Release 16
In Release 16 it has been agreed for NR-U that both the maximum number of “SS/PBCH block index” (i.e. “maximum number of beams”) and the maximum number of “candidate SS/PBCH block index” (i.e. “maximum number of SSB positions”) will have different values, namely “8” for the maximum number of “SS/PBCH block index” (since Q = {1,2,4,8}) and “10 (SCS = 15 kHz) or 20 (SCS = 30 kHz)” for the maximum number of “candidate SS/PBCH block index”. For both NR and NR-U the following has been agreed by RAN1:
· 
 is the maximum number of “SS/PBCH block index”.
·  is the maximum number of “candidate SS/PBCH block index”

On the other hand, TS 38.213 defines  as follows:
· 
For NR,  = 
· For NR-U,  = 10 (SCS = 15 kHz) or 20 (SCS = 30 kHz).


Unfortunately, TS 38.213 now refers to TS 38.104 for the  definition while not such definition is actually provided within TS 38.104.

Observation 2: TS 38.213 refers to TS 38.104 for the  definition while such definition is not actually provided within this RAN4 Specification.
Two possible ways forward could be proposed to solve this issue, either:
· 
To define  within a RAN1 Specification, e.g. TS 38.213, or,
· 
To define  within a RAN4 Specification to be further identified by RAN4 WG. 

It is therefore proposed to discuss this issue in RAN1 and depending of the outcome of the discussion, possibly agree to send a LS to RAN4 to ask them for their guidance.
Proposal 3: to discuss this issue in RAN1 and possibly agree to send a LS to RAN4 to ask them for their guidance.

3. Random Access
3.1 Handling of new NR-U PRACH preambles for NR
The following has been agreed during the RAN1#99 meeting:

In addition to the Rel-15 design for NR short PRACH (sequence length of 139), support an enhanced PRACH design for NR-U by adopting a single long ZC sequence of the following lengths
· For 15 kHz SCS L_RA= 1151, For 30 kHz SCS L_RA= 571
· Introduce signalling in SIB1 to indicate to UE whether Rel-15 PRACH or enhance PRACH sequences above are used
· Logical root indices, cyclic shifts and frequency position are determined as give in Tables in Appendix B provided in R1-1911863

Observation 3: the “for NR-U” wording clearly indicates that the intention behind such agreement was to allow the use of these new long ZC sequences for NR-U only.

It should be also noted that [6] implicitly assumes that these new long ZC sequences are only relevant for NR-U, in line with the above RAN1 agreements.

On the other hand, according to [4] subclause 6.3.3.1 there is currently no restriction to use these new long ZC sequences for NR as well.

Observation 4: [4] is not consistent with the above RAN1 agreement.

It is proposed to discuss this issue in RAN1. We believe that unless a clear benefit is shown we should stick to the above RAN1 agreements and keep these new ZC sequences relevant for NR-U only. In the case we would allow these new ZC sequences to be used for NR as well the following drawbacks have to be kept in mind:
· Additional 3GPP workload, at least for RAN5 WG.
· Additional implementation workload, including testing.

To have these “new ZC sequences handled for NR” managed as an optional UE feature does not change the above statements about both the usefulness of the feature and the related additional workload; additionally, in our understanding such functional restriction should be explicitly stated within the Specifications instead of being reflected through UE features.
Proposal 4: to update [4] to restrict the use of these new long ZC sequences to NR-U according to the above RAN1 agreement.

Additionally, and as per the above RAN1 agreement, the use of the long ZC sequence corresponding to L_RA = 839 is not supported for NR-U.

Observation 5: the use of the long ZC sequence corresponding to L_RA = 839 is not supported for NR-U.

Proposal 5: to update [4] to restrict the use of the long ZC sequence corresponding to L_RA = 839 to NR according to the above RAN1 agreement.

The following 38.211 TP is proposed:

[bookmark: _Toc19796445][bookmark: _Toc26459671][bookmark: _Toc29230321][bookmark: _Toc36026580]6.3.3	Physical random-access channel
[bookmark: _Toc19796446][bookmark: _Toc26459672][bookmark: _Toc29230322][bookmark: _Toc36026581]6.3.3.1	Sequence generation

The set of random-access preambles  shall be generated according to


from which the frequency-domain representation shall be generated according to


where:


-	for operation without shared spectrum channel access, , or , , or   depending on the PRACH preamble format as given by Tables 6.3.3.1-1 and 6.3.3.1-2.

-	for operation with shared spectrum channel access, , , or  depending on the PRACH preamble format as given by Tables 6.3.3.1-1 and 6.3.3.1-2.
*** Unchanged text is omitted ***
Proposal 6: To include the above TP for TS 38.211 subclause 6.3.3.1 within a related CR.

3.2 NR-U PRACH root sequence for 2-step RA
A LS [6] related to the use of new long ZC sequences introduced for NR-U has been sent by WG RAN2. The LS points out that RAN2 has already introduced these new long ZC sequences for NR-U 4-step RA and asks whether these new ZC sequences shall be introduced for NR-U 2-step RA as well:

ACTION: RAN2 respectfully ask RAN1 to consider whether the two new root sequences above are applicable to 2-step RA for NR-U.

From our understanding it was not intended by RAN1 to restrict the use of these new NR-U long ZC sequences for NR-U 4-step RA. It is therefore proposed to reply to RAN2 that these new NR-U long ZC sequences are applicable for NR-U 2-step RA as well.

Proposal 7: to send a reply LS to RAN2 indicating that these two new root sequences are applicable to 2-step RA for NR-U.

3.3 PRACH transmissions in LBE mode
When UE is aware of FBE parameters, an idle UE may determine the gNB acquired COT based on existing signals (such as SSB or RMSI PDCCH). However, it may not be feasible (FFP can be as short as 2ms) and sometimes may not be desirable (in order to have some capacity for data in FFP) to have these signals in the same FFP carrying PRACH occasions. Hence, the COT detection should be based on PDCCH monitoring and there should be means for UE to detect a predefined PDCCH at least from the FFPs containing at least one RACH occasion. 
Observation 6: When UE is configured with ChannelAccessMode-r16 = semistatic, it may not be feasible (FFP can be as short as 2ms) and sometimes may not be even desirable (in order to have some capacity for data in FFP) to have broadcast signals in the same FFP carrying PRACH occasion(s).

Observation 7: When UE is configured with ChannelAccessMode-r16 = semistatic, a gNB should have means to ensure an Idle UE is monitoring within FFP containing at least one RO. Following the above observation, gNB cannot rely on existing signals monitored by Idle UE to ensure COT detection.

To tackle the issue, a UE could be configured with DCI payload size in semiStaticChannelAccessConfig-r16 and first slot of FFP carrying at least one RO could contain TYPE0 CSS. A UE may monitor for the PDCCH of configured payload size and SI-RNTI on the lowest candidate of TYEP0 CSS when wants to transmit PRACH.  
Proposal 8: When a UE is not provided with C-RNTI and is configured with ChannelAccessMode-r16 = semistatic: 
· a DCI payload size may be also provided to the UE via the semiStaticChannelAccessConfig-r16 field. 
· UE assumes that FFP is acquired by gNB if detects PDCCH of configured payload size scrambled with SI-RNTI in the lowest PDCCH candidate of TYPE0 CSS in the first slot of the FFP containing at least one valid RO.

The following TPs are proposed:

3.3.1 TS 38.213 subclause 8.1
It is added within subclause 8.1 that the validity of PRACH ROs is linked with the detection of DL transmissions by the UE:

*** Unchanged text is omitted ***
For paired spectrum all PRACH occasions are valid. 
[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, the UE detects any DL transmission in the same channel occupancy before the PRACH slot.
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	If 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], and the UE detects any DL transmission in the same channel occupancy before the PRACH slot
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. 
For preamble format B4 [4, TS 38.211], [image: ].
*** Unchanged text is omitted ***
3.3.2 TS 38.213 subclause 10.1
It is added within subclause 10.1 that for NR-U and for the FBE mode a UE may determine that a DL transmission occurred in the same channel occupancy before the PRACH slot through PDCCH monitoring:

[bookmark: _Toc36498186][bookmark: _Toc29917312][bookmark: _Toc29899575][bookmark: _Toc29899157][bookmark: _Toc29894858][bookmark: _Toc26719423][bookmark: _Toc20311598][bookmark: _Toc12021486][bookmark: _Ref491466492][bookmark: _Ref491451763]10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not expect to monitor a PDCCH in a Type0/0A/2/3-PDCCH CSS set or in a USS set if a DM-RS for monitoring a PDCCH in a Type1-PDCCH CSS set does not have same QCL-TypeD properties [6, TS 38.214] with a DM-RS for monitoring the PDCCH in the Type0/0A/2/3-PDCCH CSS set or in the USS set, and if the PDCCH or an associated PDSCH overlaps in at least one symbol with a PDCCH the UE monitors in a Type1-PDCCH CSS set or with an associated PDSCH. 
For operation with shared spectrum channel access and if provided with ChannelAccessMode-r16 = semistatic, the UE may be also provided with a DCI payload by dci-PayloadSize in semiStaticChannelAccessConfig-r16. When a UE is not provided with C-RNTI, the UE may monitor for PDCCH of the DCI payload with CRC scrambled by SI-RNTI in the lowest PDCCH candidate of Type0-PDCCH CSS set in the first slot of the channel occupancy.
[bookmark: _GoBack]*** Unchanged text is omitted ***
3.3.1 TS 38.331
dci-PayloadSize is added to semiStaticChannelAccessConfig-r16 field:

*** Unchanged text is omitted ***
[bookmark: _Toc37068087][bookmark: _Toc36843798][bookmark: _Toc36836821][bookmark: _Toc36757280]–	SemiStaticChannelAccessConfig
The IE SemiStaticChannelAccessConfig is used to configure channel access parameters when the network is operating in semi-static channel accces mode mode (see clause 4.3 TS 37.213 [48].
SemiStaticChannelAccessConfig information element
-- ASN1START
-- TAG-SEMISTATICCHANNELACCESSCONFIG-START

SemiStaticChannelAccessConfig ::=    SEQUENCE {
    period                               ENUMERATED {ms1, ms2, ms2dot5, ms4, ms5, ms10},
    dci-PayloadSize                      INTEGER (1..maxSFI-DCI-PayloadSize)
}

-- TAG-SEMISTATICCHANNELACCESSCONFIG-STOP
-- ASN1STOP

	SemiStaticChannelAccessConfig field descriptions

	period
Indicates the periodicity of the semi-static channel access mode (see TS 37.213 [48].

	dci-PayloadSize
Indicates the DCI payload size used for DL transmission detection in the channel occupancy (see TS 38.213 [13].



*** Unchanged text is omitted ***
Proposal 9: To include the above TPs for both TS 38.213 subclauses 8.1/10.1 and TS 38.331 within two related CRs.

4. Miscellaneous editorial updates
4.1 TS 38.212
Within [5] subclause 7.1.1 there are too many redundant references to both  and  definitions. We therefore propose the following editorial corrections:
[bookmark: _Toc19798759][bookmark: _Toc26467230][bookmark: _Toc29326591][bookmark: _Toc29327741]7.1.1	PBCH payload generation



Denote the bits in a transport block delivered to layer 1 by , where  is the payload size generated by higher layers. The lowest order information bit  is mapped to the most significant bit of the transport block as defined in Clause 6.1.1 of [8, TS 38.321].

Generate the following additional timing related PBCH payload bits , where:

-	 are the 4th, 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half frame bit ;
-	if  as defined in Clause 4.1 of [5, TS38.213], 
 is the MSB of  as defined in Clause 7.4.3.1 of [4, TS 38.211].
 is reserved.
 is the MSB of candidate SS/PBCH block index.
-	else if  as defined in Clause 4.1 of [5, TS38.213], 
 is the MSB of   as defined in Clause 7.4.3.1 of [4, TS 38.211].
,  are the 5th and 4th bits of the candidate SS/PBCH block index, respectively.
-	else if  as defined in Clause 4.1 of [5, TS38.213],

 are the 6th, 5th, and 4th bits of the candidate SS/PBCH block index, respectively.
-	else

 is the MSB of  as defined in Clause 7.4.3.1 of [4, TS 38.211].

 are reserved.
-	end if






Let ; ; ; ; ;


for  to 

if  is an SFN bit

;

;

elseif  is the half radio frame bit



elseif  

;

;
else

;

;
end if
end for

where  is the number of candidate SS/PBCH blocks in a half frame according to Clause 4.1 of [5, TS38.213],   is the subcarrier offset according to Clause 7.4.3.1 of [4, TS 38.211], and the value of  is given by Table 7.1.1-1.

Table 7.1.1-1: Value of PBCH payload interleaver pattern 
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	0
	16
	4
	8
	8
	24
	12
	3
	16
	9
	20
	14
	24
	21
	28
	27

	1
	23
	5
	30
	9
	7
	13
	2
	17
	11
	21
	15
	25
	22
	29
	28

	2
	18
	6
	10
	10
	0
	14
	1
	18
	12
	22
	19
	26
	25
	30
	29

	3
	17
	7
	6
	11
	5
	15
	4
	19
	13
	23
	20
	27
	26
	31
	31




Proposal 10: To include the above TP for TS 38.212 subclause 7.1.1 within a related CR.
5. Conclusions
In this contribution, we have discussed Release 16 Specifications updates of initial access and mobility related physical layer procedures for NR-U and we have additionally proposed editorial updates. Based on the discussion, we make the following observations and proposals:
DRS Transmission
Proposal 1: To include the chapter 2.1 updates for TS 38.213 subclause 4.1 within a related CR.

Observation 1: TS 38.104 does not actually provide any  definition for Release 15.
Proposal 2: to update the reference [38.104] provided within 38.211 subclauses 7.3.3.1 and 7.4.1.4.1 as [38.213] within a related CR.

Observation 2: TS 38.213 refers to TS 38.104 for the  definition while such definition is not actually provided within this RAN4 Specification.
Proposal 3: to discuss this issue in RAN1 and possibly agree to send a LS to RAN4 to ask them for their guidance.
Random Access
Observation 3: the “for NR-U” wording clearly indicates that the intention behind such agreement was to allow the use of these new long ZC sequences for NR-U only.

Observation 4: [4] and [3] are not consistent with the above agreement.

Proposal 4: to update [4] to restrict the use of these new long ZC sequences to NR-U according to the above RAN1 agreement.

Observation 5: the use of the long ZC sequence corresponding to L_RA = 839 is not supported for NR-U.

Proposal 5: to update [4] to restrict the use of the long ZC sequence corresponding to L_RA = 839 to NR according to the above RAN1 agreement.

Proposal 6: To include the above TP for TS 38.211 subclause 6.3.3.1 within a related CR.
Proposal 7: to send a reply LS to RAN2 indicating that these two new root sequences are applicable to 2-step RA for NR-U.

Observation 6: When UE is configured with ChannelAccessMode-r16 = semistatic, it may not be feasible (FFP can be as short as 2ms) and sometimes may not be even desirable (in order to have some capacity for data in FFP) to have broadcast signals in the same FFP carrying PRACH occasion(s).

Observation 7: When UE is configured with ChannelAccessMode-r16 = semistatic, a gNB should have means to ensure an Idle UE is monitoring within FFP containing at least one RO. Following the above observation, gNB cannot rely on existing signals monitored by Idle UE to ensure COT detection.

Proposal 8: When a UE is not provided with C-RNTI and is configured with ChannelAccessMode-r16 = semistatic: 
· a DCI payload size may be also provided to the UE via the semiStaticChannelAccessConfig-r16 field. 
· UE assumes that FFP is acquired by gNB if detects PDCCH of configured payload size scrambled with SI-RNTI in the lowest PDCCH candidate of TYPE0 CSS in the first slot of the FFP containing at least one valid RO.

Proposal 9: To include the above TPs for both TS 38.213 subclauses 8.1/10.1 and TS 38.331 within two related CRs.

Miscellaneous editorial updates
Proposal 10: To include the above TP for TS 38.212 subclause 7.1.1 within a related CR.
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