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Introduction
During RAN plenary #82, the release 16 work item on unlicensed band operation were approved in [1]. Before that, a NR Study Item has been concluded in RAN1 [2]. In RAN plenary #86, NR-U WI has been closed. In this contribution we discuss corrections related to essential features [3] for the following topics:
· HARQ scheduling and feedback.
· Initial Access Procedures (Random Access)

HARQ scheduling and feedback
 “Out-of-order” HARQ caused by DL SPS PDSCH (C3)
In RAN1#102 the following was agreed, but there was no time to draft corresponding TP. 
	Agreement:
When a UE receives a second PDSCH (for DL SPS) after a first PDSCH, where the first PDSCH is not assigned an applicable K1 value in the corresponding first DCI format,
· the UE transmits HARQ-ACK for the first PDSCH:
· if the UE detects a second DCI format in any PDCCH monitoring occasion after the first DCI format where the second DCI format assigns an applicable K1 value for the first PDSCH (as specified in TS38.213 section 9.1.3) that corresponds to HARQ-ACK timing no later than the HARQ-ACK timing assigned for the second PDSCH
· Otherwise, the UE does not multiplex the HARQ-ACK information for the first PDSCH in a PUCCH or PUSCH transmission, unless a HARQ-ACK information retransmission is requested later than the HARQ-ACK timing assigned for the second PDSCH.
· FFS: Which codebook type(s) can be used for the HARQ-ACK information retransmission

Conclusion:
If the UE is provided with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 or with pdsch-HARQ-ACK-OneShotFeedback-r16:
· In a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding initial HARQ-ACK transmission occasion assigned to be transmitted on a resource ending before the start of a different resource for the initial HARQ-ACK transmission occasion assigned to be transmitted for the first PDSCH.
· This clarifies that examples C4-Case1 and C4-Case2, as discussed in R1-2007390, are allowed



When it comes to FFS, we believe that both TYPE-3 and e-TYPE-2 could be supported for re-tx. On the other hand, we understand that re-transmission with TYPE-3 has less impact on the implementation, if any, because construction is HARQ-process based, i.e. no special DAI keeping is necessary for the dropped HARQ-ACK.
Proposal 1: We propose the following update to agreement and corresponding TP
When a UE receives a second PDSCH (for DL SPS) after a first PDSCH, where the first PDSCH is not assigned an applicable K1 value in the corresponding first DCI format,
· the UE transmits HARQ-ACK for the first PDSCH:
· if the UE detects a second DCI format in any PDCCH monitoring occasion after the first DCI format where the second DCI format assigns an applicable K1 value for the first PDSCH (as specified in TS38.213 section 9.1.3) that corresponds to HARQ-ACK timing no later than the HARQ-ACK timing assigned for the second PDSCH
· Otherwise, the UE does not multiplex the HARQ-ACK information for the first PDSCH in a PUCCH or PUSCH transmission, unless a HARQ-ACK information retransmission is requested later than the HARQ-ACK timing assigned for the second PDSCH.
· At least TYPE-3 CB can be used for the HARQ-ACK information retransmission
 
The above proposal can be captured as the following TP. We note that the following part of RAN1#102 agreement “unless a HARQ-ACK information retransmission is requested later than the HARQ-ACK timing assigned for the second PDSCH” does not require specification changes when TYPE-3 CB is used for HARQ-ACK information retransmission.
	[bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296][bookmark: _Toc36498170][bookmark: _Toc45699196][bookmark: _Toc52208358]================================= TP start ============================================
9.1.3	Type-2 HARQ-ACK codebook determination 
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value. 
A UE does not expect to multiplex in a Type-2 HARQ-ACK codebook HARQ-ACK information that is in response to a detection of a DCI format that does not include a counter DAI field.
If a UE receives a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK, 
-	if the UE detects a second DCI format, the UE multiplexes the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in the second DCI format, where
-	if the UE is not provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one  
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format indicates a HARQ-ACK information report for a same PDSCH group index as indicated by the first DCI format as described in Clause 9.1.3.3 
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the first DCI format does not indicate SPS PDSCH release or SCell dormancy, the UE detects the second DCI format in any PDCCH monitoring occasion after the first one, and the second DCI format includes a One-shot HARQ-ACK request field with value 1, the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4.
-   and where the slot indicated by the value of the PDSCH-to-HARQ_feedback timing indicator field in the second DCI format is no later than a slot assigned for HARQ-ACK information of a second PDSCH, if any, with CRC scrambled by a CS-RNTI and received after the PDSCH scheduled by the first DCI format.


-  otherwise, the UE does not multiplex the corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. 
================================= TP end============================================






Initial Access Procedures (Random Access)
SFN validation for DCI 1_0 with RA-RNTI or msgB-RNTI
During the last 3GPP RAN1 #102-e meeting a TS 38.212 subclause 7.3.1.2.1 TP related to SFN validation for DCI 1_0 with RA-RNTI or msgB-RNTI has been agreed, and the corresponding TS 38.212 CR approved during the RAN Plenary #89-e meeting; the TS 38.212 has been updated accordingly.
[bookmark: OLE_LINK57]Following this update the conditions for the gNB to transmit the 2 LSBs of SFN within DCI format 1_0 with CRC scrambled by RA-RNTI or MsgB-RNTI are defined as follows:

-	LSBs of SFN – 2 bits for the DCI format 1_0 with CRC scrambled by MsgB-RNTI as defined in Clause 8.2A of [5, TS 38.213] if msgB-responseWindow-r16 is configured to be larger than 10 ms; 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 if ra-ResponseWindow or ra-ResponseWindow-v1610 is configured to be larger than 10 ms; 0 bit otherwise 	
On the other hand, the TS 38.213 subclauses 8.2/8.2A contains in several places the following text:
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding RA-RNTI [resp. MsgB-RNTI], and the LSBs of SFN field in the DCI format 1_0, if [included and] applicable, match [resp. do not match] the LSBs of the SFN in which the PRACH is transmitted, …
Our understanding of the discussions is that the “if [included and] applicable” wording was used to cover cases for which the gNB may provide the UE with LSBs of SFN field while they are not needed, namely when the RAR/MsgB window duration is lower or equal to 10ms. Given the above TS 38.212 update the “applicable” wording is no longer necessary in our view.
We have therefore the following proposal:
Proposal 2: The “if [included and] applicable” wording related to the LSBs of the SFN shall be replaced by the “if included” wording within TS 38.213 subclauses 8.2/8.2A
During the 3GPP RAN1 #102-e meeting such proposal has been objected by one Company, with the comment that for CFRA the UE can check the RAR message directly to check whether the message is intended to that UE or not, which they found especially helpful to reduce the burden of UE decoding PBCH of neighbor cells for handover case; if we remove “if applicable” from the existing text, then the specification would mandate only UE implementation of always checking SFN bits in DCI before decoding the TB.
In our view this comment is not relevant because regardless of being configured with CFRA, the UE may need to perform CBRA fallback if CFRA beam is not available when the RA procedure is initiated and hence the SFN LSB decoding is mandatory anyway, as the PBCH needs to be decoded before beam selection for preamble transmission.
Therefore, the following TS 38.213 subclauses 8.2/8.2A TP is proposed (the revisions are the same as for the TP#4 proposed during the 3GPP RAN1 #102-e meeting discussions):
	================================= TP start ============================================
8.2	Random access response - Type-1 random access procedure
*** Unchanged text is omitted ***
If the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI and LSBs of a SFN field in the DCI format 1_0, if included and applicable, are same as corresponding LSBs of the SFN where the UE transmitted PRACH, and the UE receives 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, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if included and applicable, are not same as corresponding LSBs of the SFN where the UE transmitted PRACH, 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: ].
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI and LSBs of a SFN field in the DCI format 1_0, if included and applicable, are same as corresponding LSBs of the SFN where the UE transmitted the PRACH, and the UE receives a transport block in a corresponding PDSCH, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association, as described in Clause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0. 
If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for the SpCell [11, TS 38.321], the UE may assume that the PDCCH that includes the DCI format 1_0 and the PDCCH order have same DM-RS antenna port quasi co-location properties. If the UE attempts to detect the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI in response to a PRACH transmission initiated by a PDCCH order that triggers a contention-free random access procedure for a secondary cell, the UE may assume the DM-RS antenna port quasi co-location properties of the CORESET associated with the Type1-PDCCH CSS set for receiving the PDCCH that includes the DCI format 1_0.
A RAR UL grant schedules a PUSCH transmission from the UE. The contents of the RAR UL grant, starting with the MSB and ending with the LSB, are given in Table 8.2-1. 
If the value of the frequency hopping flag is 0, the UE transmits the PUSCH without frequency hopping; otherwise, the UE transmits the PUSCH with frequency hopping.
The UE determines the MCS of the PUSCH transmission from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, TS 38.214]. 
The TPC command value [image: ] is used for setting the power of the PUSCH transmission, as described in Clause 7.1.1, and is interpreted according to Table 8.2-2. 
The CSI request field is reserved. 
The ChannelAccess-CPext field indicates a channel access type and CP extension for operation with shared spectrum channel access [15, TS 37.213].
*** Unchanged text is omitted ***
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 1_0 with CRC scrambled by the corresponding RA-RNTI within the window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding RA-RNTI within the window and the LSBs of a SFN field in the DCI format 1_0, if included and applicable, are not same as corresponding LSBs of the SFN where the UE transmitted the PRACH, 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 is omitted ***
8.2A	Random access response - Type-2 random access procedure
*** Unchanged text is omitted ***
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI and LSBs of a SFN field in the DCI format 1_0, if includedapplicable, are same as corresponding LSBs of the SFN where the UE transmitted PRACH, and the UE receives 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 Clauses 8.2, 8.3, and 8.4 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 
-	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 and  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214]
-	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]
-	for operation with shared spectrum channel access, a channel access type and CP extension [15, TS 37.213] for a PUCCH transmission is indicated by a ChannelAccess-CPext field in the successRAR 
-	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]. 
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI and receives a transport block within the window in a corresponding PDSCH, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block the UE used for PRACH association, as described in Clause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0.
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 MsgB-RNTI within the window, or if the UE detects the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if includedapplicable, are not same as corresponding LSBs of the SFN where the UE transmitted the PRACH, 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 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window, or if the UE detects the 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window and LSBs of a SFN field in the DCI format 1_0, if includedapplicable, are not same as corresponding LSBs of the SFN where the UE transmitted the PRACH, 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 is omitted ***
================================= TP end ============================================



Proposal 3: To include the above TP for TS 38.213 subclauses 8.2/8.2A within a related CR.
Physical random-access channel
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
It has been pointed out during RAN1 #100bis-e discussions that the above agreement has been already captured within [5], section 5.3.4 as follows:
Random access preamble sequences, of four different lengths are supported. Sequence length 839 is applied with subcarrier spacings of 1.25 and 5 kHz, sequence length 139 is applied with subcarrier spacings of 15, 30, 60 and 120 kHz, and sequence lengths of 571 and 1151 are applied with subcarrier spacings of 30 kHz and 15 kHz respectively. Sequence length 839 supports unrestricted sets and restricted sets of Type A and Type B, while sequence lengths 139, 571, and 1151 support unrestricted sets only. Sequence length 839 is only used for operation with licensed channel access while sequence length 139 can be used for operation with either licensed or shared spectrum channel access. Sequence lengths of 571 and 1151 can be used only for operation with shared spectrum channel access.
However [5] being a Stage 2 Specification, we believe that such requirement should be provided as well within Stage 3 Specifications (namely TS 38.211) to prevent 3GPP Specifications readers from missing it.
Observation 1: The TS 38.211 should be aligned with the TS 38.300 to prevent 3GPP Specifications readers from missing the above random access preamble sequences requirements.
In addition, the TS 38.211 subclause 5.3.2 contains the following description for the OFDM baseband signal generation for PRACH:

The time-continuous signal  on antenna port  for PRACH is defined by


As  (the start CRB index of uplink RB set ) is applicable only for the unlicensed spectrum subclauses 5.3.2 and 6.3.3.1 are not consistent.
Observation 2: The TS 38.211 subclauses 5.3.2 and 6.3.3.1 are not consistent.
We have therefore the following proposal:
Proposal 4: To update [4] to restrict both the use of these new long ZC sequences to NR-U and the use of the long ZC sequence corresponding to L_RA = 839 to NR according to [5], section 5.3.4.
The following TS 38.211 TP subclause 6.3.3.1 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 5: To include the above TP for TS 38.211 subclause 6.3.3.1 within a related CR.
Conclusions 
In this contribution, we discussed remaining issues related to HARQ and Initial Access Procedures for NR unlicensed scenarios. Based on the discussion, we make the following observations and proposals: 
[bookmark: _GoBack]Proposal 1: We propose the following update to agreement and the corresponding TP
When a UE receives a second PDSCH (for DL SPS) after a first PDSCH, where the first PDSCH is not assigned an applicable K1 value in the corresponding first DCI format,
· the UE transmits HARQ-ACK for the first PDSCH:
· if the UE detects a second DCI format in any PDCCH monitoring occasion after the first DCI format where the second DCI format assigns an applicable K1 value for the first PDSCH (as specified in TS38.213 section 9.1.3) that corresponds to HARQ-ACK timing no later than the HARQ-ACK timing assigned for the second PDSCH
· Otherwise, the UE does not multiplex the HARQ-ACK information for the first PDSCH in a PUCCH or PUSCH transmission, unless a HARQ-ACK information retransmission is requested later than the HARQ-ACK timing assigned for the second PDSCH.
· At least TYPE-3 CB can be used for the HARQ-ACK information retransmission

Proposal 2: The “if [included and] applicable” wording related to the LSBs of the SFN shall be replaced by the “if included” wording within TS 38.213 subclauses 8.2/8.2A
Proposal 3: To include the above TP for TS 38.213 subclauses 8.2/8.2A within a related CR.
Observation 1: The TS 38.211 should be aligned with the TS 38.300 to prevent 3GPP Specifications readers from missing the above random access preamble sequences requirements.

Observation 2: The TS 38.211 subclauses 5.3.2 and 6.3.3.1 are not consistent.

Proposal 4: To update [4] to restrict both the use of these new long ZC sequences to NR-U and the use of the long ZC sequence corresponding to L_RA = 839 to NR according to [5], section 5.3.4.
Proposal 5: To include the above TP for TS 38.211 subclause 6.3.3.1 within a related CR.
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