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1. Introduction
[bookmark: _Hlk495051593]This document summarizes key issues relevant to AI 7.1.3.3.4 UL transmission procedures. 
2. Correction on RRC parameters 
2.1. Proposed new values of periodicity for SR and configured grant transmissions
At RAN1 NR Ad-Hoc#1 2018 meeting, following were agreed:
	Agreement:
· Support additional periodicities of {4, 8, 16} slots for periodic on PUCCH and semi-persistent CSI reporting on PUCCH and PUSCH.
· Include the above agreement as part of LS to RAN2
Agreement:
· Introduce additional periodicities of {4,8,16,32,64} slots and the corresponding slot offsets to at least the following periodic/semi-persistent RS:
· CSI-RS (includes ZP-CSI-RS and NZP-CSI-RS)
· SRS
· FFS on whether and how to align to additional periodicities as agreed in the frame structure agenda
· “The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms”
· FFS on CSI-IM periodicity of 1 slot

Agreements:
· For a search space configuration, monitoring periodicity of slot(s) is updated as follows:
· For all SCS, {1, 2, 4, 5, 8, 10, 16, 20} slots
· For INT-RNTI, a subset of {1,2,4} slots is applied
· FFS: the case when concatenated semi-static DL/UL assignments is configured



It is reasonable to extend above agreements to other semi-static siganls/channels [1], [9]. Therefore, following was proposed:
Proposal 1: 
· The SR configuration should additionally include the value set of {4,8,16}*14. 
[bookmark: _Hlk505941747]Proposal 2:
· Support following updated periodicities for UL transmission with configured grant in TS 38.214
Table 6.1.2.3-1: Allowed periodicities P for uplink transmission with configured grant
	

	CP
	Possible values of periodicities P [symbols]

	0
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

	1
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

	2
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32,40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	2
	Extended
	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	3
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32,40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}



Any comments?
	Company
	View

	Huawei
	We do not see clear movation to add these new RRC values. 

	Ericsson
	The periodicity should be aligned with SSB periodicity of 20ms



In addition, [9] also proposed to align the 2 concatenated DL-unknown-UL periodicity, this issue is common to semi-static/periodic configuration, e.g., CSI-RS, SPS, SRS, CSI-report, monitoring periodicity for a search space. Therefore, it is proposed to discuss it with overall semi-static/periodic configurations on whether this optimization is necessary, otherwise it will be unreasonable that one/some of the configuration(s) are changed while some are not. 

Any comments?
	Company
	View

	LGE
	I think it is not UL data transmission issue but GC-PDCCH issue. I can be discussed in GC-PDCCH agenda with overall semi-static measurement resources. 



2.2. Configured Grant (CG) Type 1 and Type 2 UL transmissions  
2.2.1. DMRS Scrambling ID for CP-OFDM
There was a conclusion made in the NR Ad-Hoc#1 2018 meeting in MIMO session as follows:
Conclusion:
Update the RRC parameters of DMRS as follows: Specify two scrambling IDs for CP-OFDM PDSCH’s and PUSCH’s DMRS, namely: DL-DMRS-Scrambling-ID-1 and DL-DMRS-Scrambling-ID-2, UL-DMRS-Scrambling-ID-1 and UL-DMRS-Scrambling-ID-2, for DL and UL, respectively.
Send the above as part of LS to RAN2

In line with the conclusion made above, following RRC parameter as agreed for configured grant transmission should be corrected, it is noted that this is not the new RRC parameter.
Proposal 3: 
Correct the following RRC parameter of DMRS scrambling ID:
· For both configured grant Type 1 and Type 2 UL transmissions, a UE can be configured with the following parameter by UE-specific RRC signaling separately from the corresponding RRC parameter for grant-based transmission:
· scramblingID BIT STRING (SIZE (16)) for cp-OFDM
· cp-OFDM SEQUENCE {
scramblingID1							INTEGER (0..65535)
scramblingID2							INTEGER (0..65535)  }
· Note: Which ID to be used is indicated for configured grant type 2 by DCI field (DMRS sequence initialization), and for configured grant type 1 by the already agreed RRC parameter (DMRS_seq_initialization: 1 bit). 

2.2.2. VRB-to-PRB mapping
As specified in subclause 6.3.1.7 of TS 38.211, for CP-OFDM waveform, when resource allocation type 1 is applied, virtual resource blocks (VRB) shall be mapped to physical resource blocks (PRB) according to the indicated mapping scheme, non-interleaved or interleaved mapping by 1-bit VRB-to-PRB mapping field in DCI format 0_1 for grant based UL transmissions. For Type 2 configured grant, the mapping scheme can be indicated by DCI for activation. While for Type 1 configured grant, to minimize the specification work and to avoid additional RRC signaling, [6] proposed to use only interleaved scheme for VRB-to-PRB mapping for Type 1 configured grant UL transmission.
Proposal 34: 
· For Type 1 configured grant, when CP-OFDM is configured and resource allocation type 1 is applied, only interleaved scheme is used for VRB-to-PRB mapping.
Any comments?
	Company
	View

	LGE
	Basic principle of type 1 configuration is imitating type 2 DCI activation. Based on this, mapping scheme can also be configurable. 

	QC
	The interleaved scheme should be configurable. 

	Huawei
	Agree with the proposal.  

	Ericsson
	We prefer to follow the same as grant based, no special handling for type 1 configured grant would be needed.



3. Corrections on current spec. 
3.1. Frequency hopping
In this section, the issues related to frequency hopping without involving RRC impacts are discussed. In spec. 38.214 subclause 6.3, following description for the inter-slot frequency hopping can be confirmed, that is to remove square brackets of the following. 
	[…]


[In case of inter-slot frequency hopping, hopping happens at each slot. The starting RB during slot   is given by:

, ]




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.



Proposal 45:
· Confirm the description of inter-slot frequency hopping in 38.214 and remove the square brackets.

Any comments?
	Company
	View

	LGE
	
I am generally fine with that. In addition to this, we may need to take below for clarification of usage of  

,

	OPPO

	In our opinion, inter-slot frequency hopping design is common for grant free and grant based. So the above inter-slot frequency hopping is also applied in grant free.
In grant free, more than one UEs are usually configured in one grant free resource to reduce resource waste. However, data can not always keep orthogonal (MU-MIMO is one scheme to keep orthogonal. But once channel condition changes, orthogonalility will be broken.)  So interference randomization is more effective to reduce inter-UE interference.
However, in the above inter-slot frequence hopping, only 2 frequency hopping resources can be used for one UE, interference can not be randomized fully. So we suggest that frequency hopping resources for one UE can be configured. One example is that UE can hop in any resource reserved for all grant free UEs.

	Intel
	Agree

	CATT
	Support to confirm the working assumption

	Ericsson
	Agree



Another remaining issue is that the intra-slot frequency hopping boundary in time-domain for PUSCH without repetitions needs to be defined. It is straightforward and desirable to apply the same rule as for PUCCH specified in TS 38.211 subclause 6.3.2.1 as follows:
	“ […]


In case frequency hopping is configured for PUCCH format 1, 3, or 4, the number of symbols in the first hop is given by  where  is the length of the PUCCH transmission in OFDM symbols.
[…] ”



Therefore, following is proposed for PUSCH mapping type A:
Proposal 56:
· Add to subclause of 6.3, 38.214 to clarify the hopping boundary in time domain when intra-slot frequency hopping is enabled for PUSCH without repetitions, the number of symbols in the first hop is given by floor(PUSCH length in symbols/2). 
· Text proposal is following:
	[bookmark: _Toc501048226][bookmark: _Hlk496168081]6.3	UE PUSCH frequency hopping procedure
[…]
In case of intra-slot frequency hopping is configured for PUSCH without repetitions, the number of symbols in the first hop is given by  the number of symbols in the second hop is given by  , where  is the length of the PUSCH transmission in OFDM symbols in one slot.
[…]



Any comments?
	Company
	View

	LGE
	I have a concern on proposed scheme. For FH for PUSCH, we should consider co-operation between two of PUSCHs first rather than PUSCH and PUCCH. From agreement made in last meeting, PUSCH mapping type A should start at first OFDM symbol in a slot. Using proposed way, PUSCHs using different SRS length cannot be FDMed by different FH boundary. If we disable FH in those case, the usability of FH is highly degraded. 
Another question is a relationship between slot/non-slot and PUSCH mapping types. PDSCH mapping types determine whether slot or non-slot in DL. However, it is hard to adopt in UL case. PUSCH mapping type A is more restricted in perspective of start symbol. It means PUSCH mapping type A isn’t available for almost of slot format and TDD cases. From this point of view, it is difficult to say that PUSCH mapping type A means slot-level scheduling. 

	Intel
	Agree

	CATT
	Share similar concern with LGE, we can’t assume slot-level scheduling is only associated with PUSCH mapping type A due to heavy restriction of starting symbol. 

	Huawei
	Agree

	Ericsson
	Agree



For Msg.3 transmission before RRC connection setup, the possible values of hopping offsets need to be fixed in the specification while can be determined based on the size of initial active UL BWP. If the number of hopping offsets is more than one, 1 or 2-bit L1 signaling is needed in the UL grant carried by RAR to indicate which offset is used. Table 1 gives an example.
Table 1: hopping bit definition for Msg.3
	Initial active UL BWP size
	Number of hopping bits
	Hopping offsets for Msg.3

	<=50
	1
	, 

	>50
	2
	, , -, reserved



Proposal 67:
· Adopt Table 1 above for frequency hopping on PUSCH for Msg.3.
· Following are the text proposals for TS38.212 and TS38.213.

TS38.212
	[bookmark: _Toc505960306]7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI:
[…]
-	For PUSCH hopping with resource allocation type 1:
-	[image: ] MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS38.214], where [image: ] if the active BWP has less than 50 PRBshigher layer parameter Frequency-hopping-offsets-set contains two offset values and  [image: ] otherwiseif the higher layer parameter Frequency-hopping-offsets-set contains four offset values

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]
-	For non-PUSCH hopping with resource allocation type 1:
-	[image: ] bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]
[…]



TS38.213
	[bookmark: _Toc492222129][bookmark: _Toc505848915]8.3			Msg3 PUSCH
Higher layer parameter msg3-tp indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
For an Msg.3 PUSCH transmission, when the UE applies transform precoding, the UE may perform PUSCH frequency hopping, as described in subclause 6.3 in [6, TS38.214], where the frequency hopping offsets for second hop are given by the Table 8.3-1.
Table 8.3-1: Hopping bits for frequency hopping
	Number of PRBs in the initial active UL BWP
	Number of hopping bits 
	Information in
hopping bits
	Frequency offsets corresponding to the value of hopping bits

	< 50
	1
	0
	

	
	
	1
	

	>=50
	2
	00
	

	
	
	01
	

	
	
	10
	

	
	
	11
	Reserved



The subcarrier spacing for Msg3 PUSCH transmission is provided by higher layer parameter msg3-scs. A UE shall transmit PRACH and Msg3 PUSCH on a same uplink carrier of the same serving cell. 
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by SystemInformationBlockType1.
A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to [image: ] msec. [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214], and [image: ] is the maximum timing adjustment value that can be provided by the TA command field in the RAR. 



Any comments?
	Company
	View

	LG
	We are fine. 

	Intel
	Fine in general, but it is better to conclude together with RAR grant design. RAR grant size restrictions may lead to less number of hopping bits available.

	Huawei
	Share similar view with Intel.

	Ericsson
	Same as Huawei and Intel



4. Other issues
4.1. Activation/deactivation signalling design for DL SPS and UL configured grant transmission 
In RAN1 #90bis meeting, following agreements were made: 
	Agreements:
· The value(s) of TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, and/or TPC-SRS-RNTI, are provided by RRC signaling.
· The association between at least each of the following RNTIs and a DCI format is specified in the specification.
· C-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, INT-RNTI, SFI-RNTI. FFS: other RNTI(s).
· The value of C-RNTI is obtained as part of random access procedure.
· The association between a DCI format and a type of search space (UE-common search space and UE-specific search space) is specified in the specification.
· UE-common search space contains a DCI format of C-RNTI, RNTI(s) for SPS/grant-free, TPC-PUSCH-RNTI, TPC-PUCCH,RNTI, TPC-SRS-RNTI, and INT-RNTI.
· UE-specific search space contains a DCI format of C-RNTI and RNTI(s) for SPS/grant-free.



Based on above agreements, both DCI format 0_0 and 0_1 should be used to activate and deactivate the configured grant PUSCH transmission; and both DCI format 1_0 and 1_1 should be used to activate and deactivate the DL SPS transmission.
Any comments?
	Company
	View

	CATT
	In our view, in order to save DCI overhead, DCI format 0_1 and 1_1 shall not be used to deactivate configured grant transmission and DL SPS transmission, similar with LTE design.

	
	



Following proposals can be made:
Proposal 78:
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
· Corresponding TP will be provided until Friday
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's
	For the enabled transport block:
set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Any comments?
	Company
	View

	LGE
	I am generally fine with this way. I think details and impacts of special field can be discussed further. 

	CATT
	In our view, DMRS port indication should be available in DCI activation signaling to support multiple users sharing same resource in configured grant transmission. But so far no related parameter in DCI format 0_0, so we may use TPC command or modulation and coding scheme bits to indicate the DMRS configuration. In this sense, we think the special fields in format 0_0 should be re-designed carefully.

	Huawei
	I thought we have agreements that two fields are used.

	Ericsson
	We agree on using MCS set to all ‘1’s and Resource block assignment to all ‘1’s for deactivation, however the limitations on TPC and MCS in the activation should be removed.



4.2. Resource allocation for repetitions of PUSCH mapping type B
[bookmark: _Toc503630787][bookmark: _Toc505244539]At RAN1 NR Ad-Hoc#1 2018 meeting, following were agreed in the resource allocation and DL/UL scheduling and HARQ management session:
	Agreements:
· In case of slot-aggregation is configured
· the same symbol allocation is used across slots in UL
· Note: this aligns with the DL case
· the TB is repeated across the slots
· Discuss further offline the RV order for the DL/UL transmission (scheduled by DCI) spanning multiple slots (also checking the existing agreements made in the coding session)
· In case of slot-aggregation is configured, the configuration is limited to rank 1 only for both DL and UL

Agreements:
For PUSCH
· PUSCH mapping type A:
· Starting symbol is symbol index #0 in a slot.
· Length of the PUSCH is at least Y symbols, up to 14 symbols
· FFS the value of Y
· PUSCH mapping type B (All 105 combinations)
· Length of the PUSCH can be 2 through 14 symbols, and with 1 symbol as a working assumption
· Starting symbol can be any position within a slot, such that slot boundary is not crossed
Agreements:
· The UE is not expected to transmit or receive any TB across slot boundaries, where the slot boundary is determined by the numerology associated with the transmission or the reception
· For the case of TB repetition, each repetition of the TB does not cross slot boundaries



Besides, in 38.214, subclause 5.1.2.1 and 6.1.2.1 specify the resource allocation for slot-based repetition as follows:  
	When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer.
If the UE procedure for determining slot configuration as defined in subclause 11.1 of [6, TS 38.213] determines symbols allocated for PUSCH as downlink symbols, the transmission on those symbols is omitted.



[1], [6], [10], [11], [12] and [13] provide their views on resource allocation for mini-slot based repetitions so that any transmission occasion (TO) will not corss the slot boundary. 
(Note: The transmission occasion (TO) refers to the time domain resource allocation of one repetition in an aggregation with factor K where the aggregated transmission occasions start in resources configured by the offset and the period.)
Firstly, common understanding should be achieved on which resource/symbol can be used for TO with semi-static DL/UL configuration. According to TS 38.213 subclause 11.1, a set of symbols of a slot that are indicated as UL or flexible by higher layer parameters or a set of symbols of a slot that are viewed as flexible when higher layer parameters i.e., UL-DL-configuration-common, UL-DL-configuration-common-Set2, and UL-DL-configuration-dedicated are not provided to the UE can be used for UL transmissions. Therefore, the transmission occasions is created on uplink resources indicated by semi-static DL/UL assignment and flexible resources with or without indication of semi-static DL/UL assignment.  
Any comments?
	Company
	View

	LGE
	For consistency, it can be desirable for non-slot to follow slot-based way. For my understanding, In specification of slot-based, it doesn’t mean that TO is created only on UL/flexible but TO is created on K consecutive slot and transmission is mapped only on UL/flexible TO. If we follows this way, TO can be created on consecutive symbol as long as possible, transmission of repetition can be mapped only to UL/flexible TO. 

	QC
	We can discuss this feature in the URLLC sessions, not in NR maintenance.

	OPPO
	Resource allocation for PUSCH repetition within one slot should be supported to reduce latency. The resource which can be used for configured grant are indicated as UL or flexible by higher layer parameters.

	CATT
	For resource allocation, sem-static DL/UL assignment should be considered. Within one resource period, K repetitions can be allowed to span more than one DL/UL assignment period if a DL/UL assignment period doesn’t contain sufficient UL resources. 

	Huawei
	To avoid the complicated situation for example UL data prepared before dynamic SFI, dynamic SFI is not considered may be eaier way. If the UE processing capability is allowed, UL and flexible resources can be used GF transmissions unless indicated otherwise.

	Ericsson
	This should be discussed in URLLC session.



Based on above understanding, resource allocation for PUSCH repetition within one slot should be defined. It is desirable to use the common rule as resource allocation for PUSCH over multiple slots, then following is proposed:
Proposal 89:
· Resource allocation for PUSCH repetition within one slot should follow the mechanism agreed for PUSCH repetition over multiple slots:
· The first PUSCH TO is determined based on joint indication of starting symbol and length of the PUSCH as for the case of slot-based repetitions.
· The repetition/aggregation resources are consecutive to the first PUSCH and have the same duration, i.e. are allocated back-to-back
One controversial issue is how to handle the PUSCH repetition within one slot which is going to cross the slot boundary, following two options should be down-selected, examples are shown in figure 1: 
· Option 1: In case of PUSCH repetition within one slot is going to cross the slot boundary, it is postponed to the same symbol allocation is used across slots.
· Option 2: In case of PUSCH repetition within one slot is going to cross the slot boundary, it is postponed to the first valid symbol can be used for UL transmission in the next slot.

[image: ]
Fig.1: Options for mini-slot-based repetition which is going to cross the slot boundary
Option 1 is completely aligned with the resource allocation mechanism agreed for PUSCH repetition over multiple slots; while Option 2 has the benefit to reduce the latency.  
Proposal 910:
· Down-selection between the following two options in case of PUSCH repetition within one slot is going to cross the slot boundary: 
· Option 1: it is postponed to the same symbol allocation is used across slots.
· Option 2: it is postponed to the first valid symbol can be used for UL transmission in the next slot.

Any comments?
	Company
	View

	LGE
	We prefer Option 1. It has benefit on co-operation between slot repetition and non-slot repetition. If we choose option 2, scheduling of dynamic grant with repetition is highy restricted. And considering SFI, Option 1 is more easy to match with slot format and TO. When we postpone TOs for matching with SFI in Option 2, many of RA would collide at first available symbol in the next slot. 

	QC
	We can discuss this feature in the URLLC sessions, not in NR maintenance.

	OPPO
	We prefer to option 2. On the one hand, it is benefit to reduce the latency. On the other hand, option 1 has more restriction, which may delay repetition transmission further.

	Intel
	Currently we prefer Option 2

	CATT
	We think option 2 is better.

	Huawei
	 Agree proposal 9 with update of the proposal of adding for PUSCH mapping type B as indicated in the title, and support Option 2.

	Ericsson
	Agree with QC



4.3. Frequency hopping for PUSCH repetitions within one slot
Take frequency hopping mechanism for PUSCH repetitions over multiple slots as baseline, following can be proposed for PUSCH repetitions within one slot [12]:
Proposal 1011:
· For PUSCH repetitions within one slot and intra-slot frequency hopping, if the number of repetitions within a slot is more than one, the number of repetitions in the first hop is floor(N/2), the number of repetitions in the 2nd hop is ceil(N/2) where N is the number of repetitions within a slot
· In case of one repetition scheduled within a slot, the slot-based boundary determination rule is reused
Proposal 1112:
· For PUSCH repetitions within one slot and inter-slot frequency hopping, PUSCH repetitions within one slot do not hop while the hopping is applied to PUSCH repetitions in different slots.
Any comments?
	Company
	View

	LGE
	If I understand correctly, the intention of Proposal 10 is to align Intra-slot FH of slot-based PUSCH. At this stage, it’s benefit is unclear since FH boundary and non-slot repetition construction aren’t decided yet. I think it can be discussed after those. 


	QC
	It can be discussed in the URLLC sessions. Not in NR maintenance.

	OPPO
	In our opinion, frequency hopping for PUSCH repetition within one slot tries to keep consistent between grant-based and grant free. However, if the above frequency hopping is applied in grant free, no frequency hopping may occur due to starting position is flexible in grant free, as shown in the following figure.


However,frequency hopping is an effective way to get diversity gain and ensure data reliability. So we suggest intra-slot hopping boundary is in line with the end of every transmission occasion.
Inter-slot frequency hopping sheme can be used in mini-slot repetition with different hopping boundary.

	Intel
	Agree with the proposal

	CATT
	Support these two proposals.

	Huawei
	A simpler approach is to hop over each transmission occasion. 

	Ericsson
	Agree with QC



4.4. UCI pigyyback on Configured grant
At the last meeting, it was agreed to support UCI on PUSCH with configured grant. While the dropping/multiplexing rules for UCI need further discussion. Based on the survey, there are three issues:
· Issue 1: Supported UCI type
· Besides HARQ-ACK, whether to support CSI (A-/SP-/P-CSI) piggyback on the PUSCH with configured grant?
	Company
	View

	LGE
	Considering limited resources of configured grant in URLLC case, CSI can be dropped. In case of A-CSI(with or without UL-SCH), it can be discussed whether to override configured grant or not.

	QC
	The feature of piggybacking CSI on grant-free PUSCH is better not to be killed prematurely at this stage.

	OPPO
	If configured grant is used for eMBB, all UCI bit can piggback in configured grant for eMBB, which is similar as LTE.
If configured grant is used for URLLC, restriction on UCI payload or RE number is benefit for URLLC reliability.
So in our opinion, the type and bit of UCI piggyback in grant free should be configurable. To avoid new RRC parameter, betaoffset can be used to indicate type of UCI piggback. One example, “00” in betaoff for CSI indicates no CSI transmission.

	CATT
	Aperiodic CSI should be supported for multiplexing with configured grant transmission.

	Huawei
	Short and necessary A-CSI piggyback can be triggered by grant based PUSCH, and SP-CSI and P-CSI will be dropped when colliding with GF PUSCH 

	Ericsson
	Agree with CATT. Grant free could follow the same parameter setting f.e the beta offset as grant based.



· Issue 2: the maximum supported UCI payloads
· [2] proposed only to support 2 bits
	Company
	View

	OPPO
	Similar as discussion on issue1, the bit of UCI piggyback in grant free should be configurable.
For URLLC, restriction on UCI payload or RE number for UCI piggback is benefit for data reliability. The maximum supported UCI payload can be configured by betaoffset. There are three betaoffset value to indicate up to 2 bits HARQ-ACK,3-11bits HARQ-ACK and more than 11 bits HARQ-ACK. So the maximum supported UCI payload can be configured as 2,11 and no limitation by betaoffset value.
For eMBB，there is no restriction on UCI payload and it can be configured by betaoffset as no limitation.

	Huawei
	Agree



· [bookmark: OLE_LINK15][bookmark: OLE_LINK16]Issue 3: it was agreed at the RAN1 #90bis meeting in UCI multiplexing session that in Rel-15, do not support the case when DL assignments are later than UL grant mapped to the same time instance for HARQ-ACK transmission on PUSCH. For PUSCH transmission with configured grant, is it necessary to define the reference timing to determine whether map the HARQ-ACK of the DL assignments later than the reference time [8]?
	Company
	View

	DCM
	[bookmark: _Hlk507161189]It is not necessary to define such reference timing. gNB knows the time for potential configured grant PUSCH transmission, so gNB should avoid scheduling the DL data later than the slot (n-N2) with indicating the HARQ-ACK for the DL data is mapped to the slot n, where n is the slot index where the configured grant PUSCH transmission is performed; gNB can set the HARQ-ACK feedback timing K1 not to collide with the configured grant transmissions.

	LGE
	I share similar view to DCM. We already have enough reference times and methods to avoid HARQ-ACK transmission collision. So I think UE doesn’t need to expect that case.

	Huawei
	Share the view with DCM



4.5. Collision handling 
4.5.1. [bookmark: OLE_LINK17][bookmark: OLE_LINK18]Collision with dynamic SFI
Regarding the interaction between the dynamic SFI and configured grant transmission, current spec TS 38.213 already defines the UE behaviour in subclause 11.1.1 clear. 
[bookmark: OLE_LINK19]
Any comments?
	Company
	View

	LGE
	 I think 11.1.1 is so clear too. If someone has a concern on that, we can just define meaning of “cancel”. Or it may be determined in GC-PDCCH session. 

	OPPO

	If directon indicated by SFI collides with configured grant resource, configured grant resource can be postponed but can not exceed the end of periodicity.

	CATT
	We think current specification is not clear to define the behaviors when dynamic SFI and configured grant transmission are collided. At least we need to define how to drop or how to postpone the configured grant transmission. For different RV sequences, the processing way may be different.



4.5.2. Collision with SRS
Regarding the collision between the configured grant and SRS transmission, following is specified in TS 38.214 subclause 6.2.1: 

	[bookmark: _Toc501048220]6.2.1	UE sounding procedure
[…]
[bookmark: _Hlk498636457][bookmark: _Hlk498636712][bookmark: _Hlk498515857][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk498108449]For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS happens to overlap in the same symbol with semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 
A UE is not expected to be configured with aperiodic SRS and PUCCH formats 0 or 2 with aperiodic CSI report in the same symbol. 
A UE is not expected to be configured with SRS and PUSCH/UL DMRS/UL PTRS/PUCCH formats 1, 3 or 4 in the same symbol.
[…]



Currently the “SoundingRS-UL-ConfigCommon” is FFS in TS 38.331. 
Based on above specification that “A UE is not expected to be configured with SRS and PUSCH/UL DMRS/UL PTRS/PUCCH formats 1, 3 or 4 in the same symbol”, if one UE’s SRS configuration is not be known by other UEs, then gNB must avoid the resource configuration overlapping between configured grant transmission for one UE and SRS transmission for the another UE, which severely restricts gNB’s scheduling and/or configuration. Therefore, it is desirable to define such field, then the handling between the SRS and PUSCH overlapping can take LTE as baseline.  

If such field is not defined finally, for the same UE, for PUSCH with transmission configured grant, a UE shall not transmit SRS when semi-persistent and periodic SRS and aperiodic SRS  are configured in the same symbol(s) with PUSCH with configured grant. In the case that SRS is not transmitted due to overlap with PUSCH with configured grant, only the SRS symbol(s) that overlap with PUSCH symbol(s) are dropped.

Any comments?
	Company
	View

	LGE
	I totally agree with that problem. At this stage, there is no way for a UE to know SRS transmission of other UE. I think defining a field is more suitable way for this problem. 

	Intel
	We prefer that PUSCH is dropped if collides with known SRS

	Huawei
	For dynamic triggered SRS, to drop grant free PUSCH; otherwise, to drop SRS.



5. Issues for SP-CSI report on PUSCH
Following issues have not been discussed for SP-CSI report on PUSCH. 
· Acknowledgement for activation/deactivation signalling for SP-CSI report on PUSCH
· Through DTX detection, gNB can confirm whether UE receives the activation/deactivation signalling.
· Acknowledgement is supported by MAC CE.
	Company
	View

	LGE
	In terms of sending CSI, it is determined by gNB. So it does not need to support UL skipping on SP-CSI. Even if there are overlapped transmission with higher priority, gNB can count with some timer or counter.

	Huawei
	By MAC CE

	Ericsson
	This has been discussed in MIMO session with certain agreements.  Not supporting MAC CE acknowledgent.



· Details of activation and deactivation signaling for SP-CSI report on PUSCH
It was agreed at the RAN1 #91 meeting in MIMO session that “A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports”. Then we should firstly discuss the possible DCI format(s) to activate/deactive the SP-CSI report on PUSCH. Following are the possible proposals:
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Proposal 1213
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission can be differentiated by different RNTI. 

Proposal 1314:
· Support the same special fields for activation/release validation PDCCH between DL SPS, Configured Grant Type 2, and SP-CSI reporting on PUSCH.
· The activation/deactivation signaling for DL SPS/Configured grant PUSCH trasnmsision and for SP-CSI reporting on PUSCH can be differentiated by different RNTI. 

6. Others
· If there are any other issues, please add in this section.
	Company
	Issues and related views

	Huawei
	Two scrambling IDs values are configured and DCI/RRC to select one of them, according to the current design. However due to some missing for now only one is RRC configured. This needs to be fixed.



7. Possible proposals summary
Proposal 1: 
· The SR configuration should additionally include the value set of {4,8,16}*14. 
Proposal 2:
· Support following updated periodicities for UL transmission with configured grant in TS 38.214
Table 6.1.2.3-1: Allowed periodicities P for uplink transmission with configured grant
	

	CP
	Possible values of periodicities P [symbols]

	0
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

	1
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

	2
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32,40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	2
	Extended
	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	3
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32,40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}



Proposal 3: 
Correct the following RRC parameter of DMRS scrambling ID:
· For both configured grant Type 1 and Type 2 UL transmissions, a UE can be configured with the following parameter by UE-specific RRC signaling separately from the corresponding RRC parameter for grant-based transmission:
· scramblingID BIT STRING (SIZE (16)) for cp-OFDM
· cp-OFDM SEQUENCE {
scramblingID1							INTEGER (0..65535)
scramblingID2							INTEGER (0..65535)  }
· Note: Which ID to be used is indicated for configured grant type 2 by DCI field (DMRS sequence initialization), and for configured grant type 1 by the already agreed RRC parameter (DMRS_seq_initialization: 1 bit). 

Proposal 4: 
· For Type 1 configured grant, when CP-OFDM is configured and resource allocation type 1 is applied, only interleaved scheme is used for VRB-to-PRB mapping.

[bookmark: _GoBack]Proposal 5:
· Confirm the description of inter-slot frequency hopping in 38.214 and remove the square brackets.
	[…]

[In case of inter-slot frequency hopping, hopping happens at each slot. The starting RB during slot   is given by:

, ]




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.



Proposal 6:
· Add to subclause of 6.3, 38.214 to clarify the hopping boundary in time domain when intra-slot frequency hopping is enabled for PUSCH without repetitions, the number of symbols in the first hop is given by floor(PUSCH length in symbols/2). 
· Text proposal is following:
	6.3	UE PUSCH frequency hopping procedure
[…]
In case of intra-slot frequency hopping is configured for PUSCH without repetitions, the number of symbols in the first hop is given by  the number of symbols in the second hop is given by  , where  is the length of the PUSCH transmission in OFDM symbols in one slot.
[…]



Proposal 7:
· Adopt following table above for frequency hopping on PUSCH for Msg.3.
Table: Hopping bits for frequency hopping
	Number of PRBs in the initial active UL BWP
	Number of hopping bits 
	Information in
hopping bits
	Frequency offsets corresponding to the value of hopping bits

	< 50
	1
	0
	

	
	
	1
	

	>=50
	2
	00
	

	
	
	01
	

	
	
	10
	

	
	
	11
	Reserved



· Following are the text proposals for TS38.212 and TS38.213.
TS38.212
	7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI:
[…]
-	For PUSCH hopping with resource allocation type 1:
-	[image: ] MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS38.214], where [image: ] if the active BWP has less than 50 PRBshigher layer parameter Frequency-hopping-offsets-set contains two offset values and  [image: ] otherwiseif the higher layer parameter Frequency-hopping-offsets-set contains four offset values

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]
-	For non-PUSCH hopping with resource allocation type 1:
-	[image: ] bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]
[…]



TS38.213
	8.3			Msg3 PUSCH
Higher layer parameter msg3-tp indicates to a UE whether or not the UE shall apply transform precoding, as described in [4, TS 38.211], for an Msg3 PUSCH transmission. 
For an Msg.3 PUSCH transmission, when the UE applies transform precoding, the UE may perform PUSCH frequency hopping, as described in subclause 6.3 in [6, TS38.214], where the frequency hopping offsets for second hop are given by the Table 8.3-1.
Table 8.3-1: Hopping bits for frequency hopping
	Number of PRBs in the initial active UL BWP
	Number of hopping bits 
	Information in
hopping bits
	Frequency offsets corresponding to the value of hopping bits

	< 50
	1
	0
	

	
	
	1
	

	>=50
	2
	00
	

	
	
	01
	

	
	
	10
	

	
	
	11
	Reserved



The subcarrier spacing for Msg3 PUSCH transmission is provided by higher layer parameter msg3-scs. A UE shall transmit PRACH and Msg3 PUSCH on a same uplink carrier of the same serving cell. 
An UL BWP, as described in Subclause 12 and in [4, TS 38.211], for Msg3 PUSCH transmission is indicated by SystemInformationBlockType1.
A minimum time between the last symbol of a PDSCH reception conveying a RAR and the first symbol of a corresponding Msg3 PUSCH transmission scheduled by the RAR in the PDSCH for a UE when the PDSCH and the PUSCH have a same subcarrier spacing is equal to [image: ] msec. [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214], and [image: ] is the maximum timing adjustment value that can be provided by the TA command field in the RAR. 



Proposal 8:
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
· Corresponding TP will be provided until Friday
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'



Proposal 9:
· Resource allocation for PUSCH repetition within one slot should follow the mechanism agreed for PUSCH repetition over multiple slots:
· The first PUSCH TO is determined based on joint indication of starting symbol and length of the PUSCH as for the case of slot-based repetitions.
· The repetition/aggregation resources are consecutive to the first PUSCH and have the same duration, i.e. are allocated back-to-back
Proposal 10:
· Down-selection between the following two options in case of PUSCH repetition within one slot is going to cross the slot boundary: 
· Option 1: it is postponed to the same symbol allocation is used across slots.
· Option 2: it is postponed to the first valid symbol can be used for UL transmission in the next slot.
Proposal 11:
· For PUSCH repetitions within one slot and intra-slot frequency hopping, if the number of repetitions within a slot is more than one, the number of repetitions in the first hop is floor(N/2), the number of repetitions in the 2nd hop is ceil(N/2) where N is the number of repetitions within a slot
· In case of one repetition scheduled within a slot, the slot-based boundary determination rule is reused
Proposal 12:
· For PUSCH repetitions within one slot and inter-slot frequency hopping, PUSCH repetitions within one slot do not hop while the hopping is applied to PUSCH repetitions in different slots.
Proposal 13
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission can be differentiated by different RNTI. 

Proposal 14:
· Support the same special fields for activation/release validation PDCCH between DL SPS, Configured Grant Type 2, and SP-CSI reporting on PUSCH.
· The activation/deactivation signaling for DL SPS/Configured grant PUSCH trasnmsision and for SP-CSI reporting on PUSCH can be differentiated by different RNTI. 
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