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[bookmark: _Ref178064866]Introduction
This document aims to propose the restriction on the usage of the same HARQ mode to the configured grant. 

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
According to the current specification, it seems that the configuration of the different HARQ modes, i.e., HARQ modeA and modeB, to one configured grant is allowed. This is because the HARQ mode is configured per HARQ process and there is no restriction that only the HARQ process IDs having the same HARQ mode are configured to a configured grant.
	uplinkHARQ-mode
Used to set the HARQ mode per HARQ process ID, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQmodeA and a bit set to zero identifies a HARQ process with HARQ modeB. This field applies for SRBs and DRBs.


Observation 1. In the current specification, it seems that the configuration of the HARQ process IDs having the different HARQ modes to one configured grant is allowed.

The main motivation for introducing the HARQ mode is to generate a MAC PDU containing the same service by distinguishing data associated with the delay-sensitive service, e.g., VoNR, and the data associated with the non-delay sensitive service, e.g., eMBB service. In addition, since it is assumed that the configured grant is configured to transmit the data for the specific service, i.e., VoNR, the HARQ process IDs associated with the same HARQ mode should be configured to a configured grant to generate the MAC PDU containing the MAC SDUs associated with the same service.
Observation 2. In order to generate the MAC PDU containing the MAC SDUs associated with the same service, the HARQ process IDs associated with the same HARQ mode should be configured to a configured grant.

If it is allowed that the HARQ process IDs associated with different HARQ mode is configured to a configured grant, it may cause the overwriting of a MAC PDU even if the MAC PDU will be retransmitted. This is because according to the specification, only one configured grant timer is configured to the configured grant. 
Let’s see an example where the HARQ process ID 1 and the HARQ process ID 2 are associated with a configured grant, and the HARQ process ID 1 is associated with the HARQ modeA and the HARQ process ID 2 is associated with HARQ modeB. Since only one value is used for configured grant timer and the HARQ process ID 2 is associated with HARQ modeB, the value of the configured grant timer should be set to zero
At T=T1, the UE generates a MAC PDU 1 and transmits the MAC PDU 1 on the configured grant occasion using HARQ process ID 1. After that, At T=T2, the UE generates the MAC PDU 2 to be transmitted on the configured grant occasion using HARQ process ID 1. In this case, the retransmission of the MAC PDU 1 is not guaranteed because the configured grant timer is set to zero. That is, the MAC PDU 2 overwrites the MAC PDU 1.



In order to prevent the overwriting of the MAC PDU for the retransmission, the configuration of two configured grant timers is needed for the configured grant, i.e., one configured grant timer is configured for HARQ modeA and another configured grant timer is configured for HARQ modeB. However, it causes the backward compatibility issue which should be avoided.
Observation 3. The configuration of two configured grant timers for different HARQ mode causes the backward compatibility issue.

Considering above observations, we think a restriction is needed such that a configured grant uses the HARQ process IDs having the same HARQ mode. 
Proposal. It should be restricted that a configured grant shall use the HARQ process IDs having the same HARQ mode.

For proposal 1, we provide the text proposal in the appendix. 
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Based on the above discussion, we propose the following observations and proposal.
Observation 1. In the current specification, it seems that the configuration of the HARQ process IDs having the different HARQ modes to one configured grant is allowed.
Observation 2. In order to generate the MAC PDU containing the MAC SDUs associated with the same service, the HARQ process IDs associated with the same HARQ mode should be configured to a configured grant.
Observation 3. The configuration of two configured grant timers causes the backward compatibility issue.
Proposal. It should be restricted that the HARQ process IDs having the same HARQ mode should be configured to a configured grant.
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Text proposal

	PUSCH-ServingCellConfig field descriptions

	codeBlockGroupTransmission
Enables and configures code-block-group (CBG) based transmission (see TS 38.214 [19], clause 5.1.5).
The network does not configure this field if the SCS is 480 or 960 kHz.

	maxMIMO-Layers
Indicates the maximum MIMO layer to be used for PUSCH in all BWPs of the corresponding UL of this serving cell (see TS 38.212 [17], clause 5.4.2.1). If present, the network sets maxRank to the same value. The field maxMIMO-Layers refers to DCI format 0_1.

	nrofHARQ-ProcessesForPUSCH
The number of HARQ processes to be used on the PUSCH of a serving cell. Value n32 corresponds to 32 HARQ processes. If the field is absent, the UE uses 16 HARQ processes (see TS 38.214 [19], clause 6.1).

	processingType2Enabled
Enables configuration of advanced processing time capability 2 for PUSCH (see 38.214 [19], clause 6.4).

	rateMatching
Enables LBRM (Limited buffer rate-matching). When the field is absent the UE applies FBRM (Full buffer rate-matchingLBRM) (see TS 38.212 [17], clause 5.4.2).

	xOverhead
If the field is absent, the UE applies the value 'xoh0' (see TS 38.214 [19], clause 5.1.3.2).

	maxMIMO-LayersDCI-0-2
Indicates the maximum MIMO layer to be used for PUSCH for DCI format 0_2 in all BWPs of the corresponding UL of this serving cell (see TS 38.212 [17], clause 5.4.2.1). If present, the network sets maxRankDCI-0-2 to the same value.

	uplinkHARQ-mode
Used to set the HARQ mode per HARQ process ID, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQmodeA and a bit set to zero identifies a HARQ process with HARQ modeB. This field applies for SRBs and DRBs. If ConfiguredGrantConfig is configured, the HARQ processes associated with a configured grant shall be same HARQmode.
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