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1	Introduction
In this contribution, we explain the inconsistency of configured grant and DL-SPS description in 38.321 with 38.214 and the faulty assumptions in 38.321. Proposals are made to clarify the behavior and to achieve consistency between RAN1 and RAN2 specifications.
[bookmark: _Ref178064866]2	Discussion
2.1	Type 2 CG clarification on first transmission opportunity 
For a dynamic PUSCH transmission, UE is expected to transmit the scheduled PUSCH on time domain resource allocation according the TDRA field of DCI, i.e. index to a row of the time domain resource allocation table providing a start slot offset K2, a start symbol S and transmission duration of L symbols. For a configured grant transmission, the transmission occasions associated with time domain resources to be used for a CG transmission are defined in 38.321 chapter 5.8.2.
---------------------------  Quoted text 38.321 -------------------------------
After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider that the uplink grant recurs associated with each symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N >= 0.
where SFNstart time, slotstart time, and symbolstart time are the SFN, slot, and symbol, respectively, of the first transmission opportunity of PUSCH where the configured uplink grant was (re-)initialised.
--------------------------- End of quoted text 38.321 -------------------------------


[bookmark: _Toc4813916]For Type 2 configured grant, SFN start time, slot start time, symbol start time is used in 38.321 as reference to calculate on which symbols uplink grant shall recur, the time reference is the first transmission opportunity of PUSCH.

Though needed in 38.321, the first transmission opportunity for Type 2 is not mentioned in 38.214, where chapter 6.1.2.3 captures unclear description for configured grant resource allocation. 
----------------------------------  Quoted text 38.214   ------------------------------------
[bookmark: _Toc534727990]6.1.2.3	Resource allocation for uplink transmission with configured grant
[bookmark: _Hlk498078682]When PUSCH resource allocation is semi-statically configured by higher layer parameter configuredGrantConfig in BWP-UplinkDedicated information element, and the PUSCH transmission corresponding to a configured grant, the following higher layer parameters are applied in the transmission:
-	For Type 1 PUSCH transmissions with a configured grant, the following parameters are given in configuredGrantConfig:
-	The higher layer parameter timeDomainAllocation value m provides a row index m+1 pointing to an allocated table, indicating a combination of start symbol and length and PUSCH mapping type, where the table selection follows the rules for the UE specific search space, as defined in sub-clause 6.1.2.1.1;
-	Frequency domain resource allocation is determined by the higher layer parameter frequencyDomainAllocation according to the procedure in Subclause 6.1.2.2 for a given resource allocation type indicated by resourceAllocation;
-	The IMCS is provided by higher layer parameter mcsAndTBS;
-	Number of DM-RS CDM groups, DM-RS ports, SRS resource indication and DM-RS sequence initialization are determined as in Subclause 7.3.1.1 of [5, TS 38.212], and the antenna port value, the bit value for DM-RS sequence initialization, precoding information and number of layers, SRS resource indicator are provided by antennaPort, dmrs-SeqInitialization, precodingAndNumberOfLayers, and srs-ResourceIndicator respectively;
-	When frequency hopping is enabled, the frequency offset between two frequency hops can be configured by higher layer parameter frequencyHoppingOffset.
-	For Type 2 PUSCH transmissions with a configured grant: the resource allocation follows the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI.
The UE shall not transmit anything on the resources configured by configuredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.
A set of allowed periodicities P are defined in [12, TS 38.331]. 
--------------------------  End of quoted text  -------------------------------
For Type 2 CG, it is not clear when is the first transmission opportunity. For a CG with periodicity of 2 symbols, if the first transmission occasion starts on symbol 0, with transmission length of 2 symbols, 7 transmission occasions exist within a slot when calculate with the equation from 38.321. From the yellow text, we interpret the time domain resource allocation shall be indicated by both DCI and 38.321, that start symbol of first transmission occasion is indicated via a row in time domain resource allocation table, however it is not clear how to derive the slot start time and SFN start time. 
[bookmark: _Toc4813917]For Type 2 CG, the first transmission opportunity is not clearly specified in 38.214.

To get clarity on first transmission opportunity, following TP is proposed in draft CR R1-1905174 [1].

For Type 2 PUSCH transmissions with a configured grant: the frequency resource allocation is determined from activation DCI, as defined in subclause 10.2 of [6, TS 38.213] following 6.1.2.2; and the time resource allocation follows the higher layer configuration according to subclause 5.8.2 of [10, TS 38.321], where the time resource allocation of the first transmission opportunity is determined from the activation DCI following 6.1.2.1.


[bookmark: _Toc4813936]Adopt the proposed text in draft CR R1-1905174


2.2	Clarification on DL-SPS transmission occasions
For DL-SPS, same clarification is also needed for the first transmission. From chapter 5.8.1 in 38.321 the first transmission of PDSCH is used as a reference to derive the Nth downlink assignment occurrence.
-----------------------------   Quoted text 38.321  -------------------------------
After a downlink assignment is configured for SPS, the MAC entity shall consider sequentially that the Nth downlink assignment occurs in the slot for which:
(numberOfSlotsPerFrame × SFN + slot number in the frame) =
[(numberOfSlotsPerFrame × SFNstart time + slotstart time) + N × periodicity × numberOfSlotsPerFrame / 10] modulo (1024 × numberOfSlotsPerFrame)
where SFNstart time and slotstart time are the SFN and slot, respectively, of the first transmission of PDSCH where the configured downlink assignment was (re-)initialised.
---------------------------    End of quoted text 38.321 -------------------------------
[bookmark: _Toc4813918]For DL-SPS, SFN start time, slot start time are used in 38.321 as reference to calculate the occurrence of Nth downlink assignment, the time reference is the first transmission of PDSCH.

To get clarity on first transmission on DL-SPS assignment, following TP is proposed in draft CR R1-1905177 [4].


[bookmark: _Hlk4774800]If the UE is configured by higher layers to decode a PDCCH with its CRC scrambled by a CS-RNTI, the UE shall receive PDSCH transmissions without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration for those PDSCHs. The frequency resource allocation is determined from the activation DCI, as defined in subclause 10.2 of [6, TS 38.213] following 5.1.2.2; and the time resource allocation follows the higher layer configuration according to subclause 5.8.1 of [10, TS 38.321], where the time resource allocation of the first transmission of PDSCH is determined from the activation DCI following 5.1.2.1.


[bookmark: _Toc4813937]Adopt the proposed text in draft CR R1-1905177

2.3	Type 1 CG clarification on time domain resource allocation 
Description in 38.321 subclause 5.8.2 on Type1 CG:
---------------------------     Quoted text 38.321   -------------------------------
After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider that the uplink grant recurs associated with each symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N >= 0.
---------------------------     End of quoted text 38.321  -------------------------------

From current description for resource allocation of Type 1 CG, a row index in TDRA table is used for resource allocation, which results in the PUSCH can only transmit once per slot. Such behaviour is not the intended behaviour for Type1 CG, it is capable of transmitting more than 1 transmission per slot.
--------------------------------   Quoted text 38.214   ------------------------------------
-	For Type 1 PUSCH transmissions with a configured grant, the following parameters are given in configuredGrantConfig:
-	The higher layer parameter timeDomainAllocation value m provides a row index m+1 pointing to an allocated table, indicating a combination of start symbol and length and PUSCH mapping type, where the table selection follows the rules for the UE specific search space, as defined in sub-clause 6.1.2.1.1;
--------------------------------   End of quoted text 38.214   ------------------------------------

[bookmark: _Toc4813919]The 38.214 description of Type 1 CG resource allocation provides only one transmission occasion per slot.

To get clarity on supported transmission of Type 1 CG, following TP is proposed in draft CR R1-1905175 [2].


-	For Type 1 PUSCH transmissions with a configured grant, the following parameters are given in configuredGrantConfig:
-	The higher layer parameter timeDomainAllocation value m provides a row index m+1 pointing to an allocated table, indicating a combination of start symbol and length and PUSCH mapping type, where the start symbol corresponds to the S according to subclause 5.8.2 of [10, TS 38.321], and the table selection follows the rules for the UE specific search space, as defined in sub-clause 6.1.2.1.1; 


[bookmark: _Toc4813938]Adopt the proposed text in draft CR R1-1905175

2.4	Clarification on valid CG transmission occasions

By applying the equations in 38.321 5.8.2 to determine CG transmission occasions, for both Type 1 and Type 2 CG, it can give an example scenario illustrated in figure 1. The transmission occasions  for periodicity P = 2 symbols, start symbol S = 1, transmission duration L = 2 symbols are illustrated below. PUSCH allocation crosses slot boundary is not allowed for dynamic PUSCH allocation. For CG this shall be clarified if the cross-slot-boundary transmission is considered as a valid transmission opportunity. 

[image: ]
Figure 1: CG transmission opportunities described in 38.321

[bookmark: _Toc4813920]There’s inconsistency between 38.214 and 38.321 on where to expect CG transmission.

To get clarity on supported transmission occasions, following TP is proposed in draft CR R1-1905176 [3].


For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, at the symbol from which another PUSCH with the same HARQ process is scheduled by DCI format 0_0 or 0_1, whichever is reached first. The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion according to subclause 5.8.2 of [10, TS 38.321], the number of symbols available for the PUSCH transmission is smaller than transmission duration L indicated by a row in resource allocation table at activation or configuration of CG transmission, the UE does not transmit the PUSCH in the transmission occasion. 


[bookmark: _Toc4813939]Adopt the proposed text in draft CR R1-1905176
[bookmark: _Toc4813940]Send LS to RAN2 to kindly ask RAN2 align the transmission occasion description with RAN1 behaviour.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	For Type 2 configured grant, SFN start time, slot start time, symbol start time is used in 38.321 as reference to calculate on which symbols uplink grant shall recur, the time reference is the first transmission opportunity of PUSCH.
Observation 2	For Type 2 CG, the first transmission opportunity is not clearly specified in 38.214.
Observation 3	For DL-SPS, SFN start time, slot start time are used in 38.321 as reference to calculate the occurrence of Nth downlink assignment, the time reference is the first transmission of PDSCH.
Observation 4	The 38.214 description of Type 1 CG resource allocation provides only one transmission occasion per slot.
Observation 5	There’s inconsistency between 38.214 and 38.321 on where to expect CG transmission.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt the proposed text in draft CR R1-1905174
Proposal 2	Adopt the proposed text in draft CR R1-1905177
Proposal 3	Adopt the proposed text in draft CR R1-1905175
Proposal 4	Adopt the proposed text in draft CR R1-1905176
Proposal 5	Send LS to RAN2 to kindly ask RAN2 align the transmission occasion description with RAN1 behaviour.
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