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1. Introduction

This document discusses some ambiguities between the RAN1 agreement and Rel.16 specifications. Moreover, the remaining issues discussion is also included. 
2. Text Proposal

2.1. CG configuration with K repetitions 
In the RAN1 meeting 100bis-E, quite a lot of discussions were conducted on the mechanism for CG repetition. Two options were presented: in option 1 there is a fixed repetition bundle and the CG repetition is not allowed to go across the bundles, as shown in Fig. 1. 
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Fig. 1: Option 1 with fixed repetition bundle. Repetitions are not allowed to cross the bundle

While in option 2, a floating repetition bundle is considered, the bundle can start at any CG occasion in which the LBT is passed, as shown in Fig. 2.
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Fig. 2: Option 2 with a floating repetition bundle.

For NRU, the UE should be allowed to realize the CG repetition with option 2. Moreover, the network should also allow the UE to transmit M repetitions where M is smaller than repK, especially in the case where there is not enough remaining CG resources after the success of the LBT. Thus, we have the following proposal and a proposed TP, which is revised version of the latest discussed TP text in the RAN1 meeting 100bis-E.

Proposal 1:  option 2 should be supported and the UE should be allowed to transmit less than repK repetitions. 

· Adopt TP1 into section 6.1.2.3.1 of TS 38.214.
-----------------------------------TP1: Start of TP 38.214 section 6.1.2.3.1------------------------------------

6.1.2.3.1
Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant

<Unchanged parts are omitted>

For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, the UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, in which case the UE may repeats the TB in up to the repK earliest consecutive transmission occasion candidates within the same configuration from any transmission occasion for which the related channel procedure described in 37.213 is successful. A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Clause 11.1 of [6, TS38.213]. 

<Unchanged parts are omitted>

----------------------------------------End of TP 38.214 section 6.1.2.3.1------------------------------------------

Regarding the RV values for CG repetition in the RAN1#101 e-meeting. Companies think the RV value should be left for UE implementation. On the other hand, if there is no rule at all, some error cases might not be avoided. Moreover, such error case might cause co-existence unfairness. On example is that if the UE transmits a set of repetitions without including any repetition with RV=0 or 3. In this case, the transmission is useless and this might block other device from accessing the channel. In this regard, we propose that the UE may select the RV by itself, but some error cases should not be allowed, such as all the repetitions are corresponding to RV=1 or 2.   Moreover, for repK=1 case, RV should be set to 0 for the new transmission. 
Observation: the RAN2 agreement is valid at least for repK=1 case. 

Proposal 2: impose to avoid error case where all the repetition correspond to RV=1 or 2. 
· Adopt TP2 into section 6.1.2.3.1 of TS 38.214.
-----------------------------------TP2: Start of TP 38.214 section 6.1.2.3.1------------------------------------

6.1.2.3.1
Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant

The procedures described in this clause apply to PUSCH transmissions of PUSCH repetition Type A with a Type 1 or Type 2 configured grant. 

The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If cg-RetransmissionTimer is provided, and if repK=1, the redundancy version for uplink retransmission with a configured grant is determined by the UE., [except for the redundancy version of the first repetition that is set to 0] If repK>1, the redundancy version is determined by the UE and the UE is not expected to select the redundancy version for all repetitions to 2 or 3. If the parameter repK-RV is not provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, the redundancy version for uplink transmissions with a configured grant shall be set to 0. If the parameter repK-RV is provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to ‘off’, the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at 

-
the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},

-
any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},

-
any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8. 

<Unchanged parts are omitted>

----------------------------------------End of TP 38.214 section 6.1.2.3.1------------------------------------------

2.2. UCI multiplexing on multiple CG-PUSCHs 
For the CG-PUSCH configurations, multiple consecutive PUSCHs can be configured in a CG slot. When PUCCH is overlapped with multiple CG-PUSCHs, whether the HARQ-ACK is multiplexed with only one CG-UCI or multiple CG-UCI is not yet clear. In fact due to need of LBT before CG-PUSCH transmission, the UCI should not be multiplexed in the earliest CG-PUSCH among the group of CG-PUSCHs overlapped with the PUCCH, instead, the UCI should be multiplexed in the last CG-PUSCH. This way, the LBT success probability for transmitting UCI can be increased. Moreover, this is also simple for UE implementation. 

Proposal 3: UCI is multiplexed in the last CG-PUSCH among a group of CG-PUSCHs that are overlapped with the PUCCH that would carry the UCI.

· Adopt TP3 into section 9.0 of TS 38.213.

---------------------------------------- TP3: Start of TP 38.213 section 9.0 ---------------------------------------------

9   UE procedure for reporting control information

<Unchanged parts are omitted>

If a UE transmits multiple PUSCHs in a slot on respective serving cells that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the multiple PUSCHs, and the multiple PUSCHs fulfil the conditions in Clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 

For operation with shared channel access, if a UE transmits multiple PUSCHs in a slot configured by ConfiguredGrantConfig on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs, and the multiple PUSCHs fulfil the conditions in Subclause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the last PUSCHs. 

<Unchanged parts are omitted>

----------------------------------------End of TP 38.213 section 9.0 ---------------------------------------------

3. Conclusions

In this contribution, some remaining issues and clarifications regarding configured grant enhancements in NR-U are discussed. The following observation and proposals are made.

Proposal 1:  option 2 should be supported and the UE should be allowed to transmit less than repK repetitions. 

· Adopt TP1 into section 6.1.2.3.1 of TS 38.214.
Proposal 2: impose to avoid error case where all the repetition correspond to RV=1 or 2. 
· Adopt TP2 into section 6.1.2.3.1 of TS 38.214.
Proposal 3: UCI is multiplexed in the last CG-PUSCH among a group of CG-PUSCHs that are overlapped with the PUCCH that would carry the UCI.

· Adopt TP3 into section 9.0 of TS 38.213.
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