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Discussion and Decision
1 Introduction
As indicated in the RAN1 LS (R1-2007338), RAN1 introduced the dynamic UL skipping enhancement for both DG in R16 as below.
[image: image1.png]For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlap-
ping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates
MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.





In last RAN1 meeting, RAN1 made further progress as below and indicated it in the LS (R1- 2009772).
[image: image2.png]For the case (Case 1-2) where only one or more CG PUSCHs overlapping with PUCCH

+ In Rel.16, for CA and non-CA case, when Rel-16 LCH based prioritization is not configured and
there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, in
case of one or more CG PUSCHs overlapping with UCI and there is no DG PUSCH overlapping
with the UCI and there is no DG PUSCH overlapping with the one or more CG PUSCHs, the CG
PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped. MAC gener-
ates MAC PDU for the CG PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed

on the CG PUSCH.





In this contribution, we provide our understanding on the RAN2 impact on this enhancement.  

2 Discussion

2.1 UL Skipping Enhancement
According to RAN1 LS, with the enhancement, UE is required to generate the MAC PDU according to the selected UL grant (CG or DG) regardless whether there is available data to be transmitted or not. Figure-1 shows the enhancement in DG case. 
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Figure-1. UL Skipping Enhancement (in DG case)

Observation 1: For the selected UL grant, if UCI is multiplexed with the PUSCH, the UE is required to assemble the PDU accordingly regardless whether there is available data or not. 
RAN1 LS also indicated that the enhancement is only applicable when the following three conditions are met:
1> The R16 LCH based prioritization (IIOT feature) is not configured;
2> The multiple PHY priorities (URLLC feature) are not configured;

3> The PUSCH repetition is not applied. 
Observation 2: The enhancement should be specified under the three conditions. 

2.2 MAC Impact
In MAC spec, current UE behavior is to perform the UL grant selection first (section 5.4.1), and decides to skip the UL DG transmission later (5.4.3.1.3). 
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For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1> if the MAC entity is configured with Ich-basedPrioritization, and the PUSCH duration of the configured uplink
grant does not with the PUSCH duration of an uplink grant received in a Random Access Response for
this Serving Cell or with the PUSCH duration of a MSGA payload; or

1> if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink
grant received on the PDCCH or in a Random Access Response for this Serving Cell or with the PUSCH
duration of a MSGA payload:

2> set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

- 5.4.3.1.3. Allocation of resources

- the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ
entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and

- there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
- the MAC PDU includes zero MAC SDUs; and

- the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU
includes only the padding BSR.







· UL Grant Selection (section 5.4.1)

When the LCH based prioritization is not configured, in case of CG and DG overlapped, UE will always prioritize DG no matter whether DG has available data to transmit. Therefore, following current UL grant selection procedure together with the enhancement, in the overlapped case, when the CG has available data but DG does not, UE will transmit padding in the MAC PDU together with the UCI via DG but delay the CG transmission. From the transmission efficiency perspective, the problematic case shown in Figure-2 should be avoided, and the UL grant selection should take the available data into account. 
Proposal 1: When LCH based prioritization is not configured, the UL grant selection in the overlapped case should consider whether there is available data for transmission or not. 
Proposal 1a: In CG&DG overlapped case, UE should select CG when CG has available data but DG has not. 
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Figure-2. Problematic case
Following is the text proposal for the proposal 1/1a. 
	[image: image6.png]For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1> if the MAC entity is configured with Ich-basedPrioritization, and the PUSCH duration of the configured uplink
grant does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or
with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or the PUSCH duration of a
MSGA payload for this Serving Cell; or

1> if the MAC entity is not configured with Ich-basedPrioritization, and the PUSCH duration of the configured
uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH with
available data for transmission or in a Random Access Response or the PUSCH duration of a MSGA payload for
this Serving Cell:

2> set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

2> if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-
RetransmissionTimer is not configured (i.e. new transmission):

3> consider the NDI bit for the corresponding HARQ process to have been toggled,;
3> deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

2> else if the cg-RetransmissionTimer for the corresponding HARQ process is configured and not running, then
for the corresponding HARQ process:






· MAC PDU Assembly (section 5.4.3.1.3)

Current MAC PDU is not generated if there is no available data for transmission. With the enhancement, UCI multiplexing should be considered in the condition. 
Proposal 2: The MAC PDU should be generated when there is UCI multiplexed for the PUSCH transmission.   
And following is the text proposal for it. 
	[image: image7.png]The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:

—1> the MAC entity is configured with skip UplinkTxDynamic with value true and the grant indicated to the
HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink
grant; andor

1> the MAC entity is configured with skip UplinkTxDynamic-r16 with value true and the grant indicated to the

HARQ entity was addressed to a C-RNTI, and there is no UCI to be multiplexed for this PUSCH transmission as
specified in TS 38.213 [6]; or

1> the MAC entity is configured with skip UplinkTxConfigured-r16 with value true and the grant indicated to the
HARQ entity is a configured uplink grant, and there is no UCI to be multiplexed for this PUSCH transmission:

2> ——there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2> —the MAC PDU includes zero MAC SDUs; and

2> —the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC |
PDU includes only the padding BSR.






2.3 RRC Impact

The RRC impact includes the capability and capability part. 
For the configuration, in order to achieve the configuration flexibility, the UL skipping enhancement for CG and DG can be configured via the different parameters separately.
Proposal 3: Introduce two parameters to enable/disable the enhanced uplink skipping feature for CG and DG separately.  

For the capability, since the UE behavior for the enhancement is different from the legacy behavior, reusing legacy capability of dynamic grant skipping cannot help NW to differentiate the legacy UE and the enhanced UE and cannot simplify the implementation for the CSI/HARQ-ACK reception. 
Proposal 4: Introduce two new capabilities to indicate the support of the uplink skipping enhancement for CG and DG. 
About the capability granularity, since the enhancement is based on the L1 UCI determination which including the ACK for the downlink transmission. Since the UCI may contain the ACK/CSI in another CC with different SCSs in CA mode, and the UE capability of the HARQ feedback timing is different for FR1 and FR2, the UL skipping enhancement capability should be defined per FR. In addition, due to the different feedback timing, from the testing perspective, the FR specific capability is also required. 
Proposal 5: The granularity of the new capabilities is FR1/FR2 differentiation.
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: When LCH based prioritization is not configured, the UL grant selection in the overlapped case should consider whether there is available data for transmission or not. 

Proposal 1a: In CG&DG overlapped case, UE should select CG when CG has available data but DG has not. 
Proposal 2: The MAC PDU should be generated when there is UCI multiplexed for the PUSCH transmission.   

Proposal 3: Introduce two parameters to enable/disable the enhanced uplink skipping feature for CG and DG separately.  

Proposal 4: Introduce two new capabilities to indicate the support of the uplink skipping enhancement for CG and DG. 
Proposal 5: The granularity of the new capabilities is FR1/FR2 differentiation.
