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Discussion
1. Introduction
Rel-17 work item on NR coverage enhancements has been approved in [1]. Enhancements for PUSCH, PUCCH and Msg3 PUSCH are specified in the objectives as extracted below: 

	· Specification of PUSCH enhancements [RAN1, RAN4]

· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.

· The number of repetitions counted on the basis of available UL slots.

· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]

· TBS determined based on multiple slots and transmitted over multiple slots. 

· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]

· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]

· Potential optimization of DMRS location/granularity in time domain is not precluded

· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specification of PUCCH enhancements [RAN1, RAN4]

· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]

· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]

· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]


This contribution is to provide the view about TB processing over multi-slot PUSCH. 
2. Discussion
For TB processing over multi-slot PUSCH, there can be two options: 
· Option 1: RV cycling based repletion over multiple slots.

· Option 2: TB is mapping to the aggregated symbols of multiple slots.

Option 1 is similar to eMTC PUSCH enhancement by applying same or different RV versions for each slot of the multiple slots to achieve the lower coding rate. Additionally, it may benefit for early decoding of the packet considering each slot can be self-decodable or combined with the other slots. Both IR and CC combining can be applied depending on the RV version configuration for each slot. Additionally, the slightly different number of symbols for each slot is not an issue so that PUCCH/SRS collision issue can be avoided. For option 2, it may provide the finer coding rate compared to the limited RV versions. It may have more flexibility on the symbol resource usage. However, it may have the large spec impact and cause the high complexity on the implementation. Considering the trade-off of these two options, we slightly prefer Option 1 considering the less complexity while achieving the sufficient performance gain. And whether/how to use option 2 should be clarified and set as optional feature for UE.
As simulated below for Option 1 and Option 2 with the assumptions in Table 1, the simulation results in Figure 1 shows that Option 1 may perform even better than Option 2. 

Table 1. Simulation assumptions

	Parameter
	Value

	Channel Model
	TDL-C (300ns)

	Carrier Frequency
	4.0GHz

	Doppler Spread
	50Hz

	Modulation
	QPSK

	Channel Estimation
	Ideal

	Cross-slot ChEst
	No

	Frequency Resources
	30PRBs

	Number of slots
	1/2/3/4

	TBS
	3368 bits
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Figure 1. Performance of Option 1 vs. Option 2.
Proposal 1: The conditions to apply TBoMS should be studied for the gain compared to the RV cycling repetition. 
For time domain resource allocation, whether the non-consecutive slots can be aggregated for TB processing should be discussed. Considering the additional support of cross-slot channel estimation in Rel’17 coverage enhancement WI, the consecutive slots should be supported at least so that the cross-slot channel estimation can be applied for the larger performance gain. The non-consecutive slots is difficult to enable cross-slot channel estimation considering the phase/power continuity across the non-consecutive slots. Additionally, the non-consecutive slots will make the MCS selection more conservative considering the different channel conditions on the slots, which eventually degrade the performance.  
Proposal 2: At least the consecutive slots for multi-slot PUSCH should be supported. 

For the indication of the number of slots in multi-slot PUSCH transmission, it can be configured by the network based on the channel conditions. The starting slot for multi-slot PUSCH transmission can be derived according to the timing of the received DCI at UE or the configuration from the network.

Proposal 3: The number of slots for multi-slot PUSCH transmission can be configured by the network. 

Proposal 4: The starting slot for multi-slot PUSCH transmission can be configured by the network or derived based on the timing of received uplink grant. 

For DMRS location, if RV version based multi-slot PUSCH transmission is supported, it can be applied independently for each slot. 

Proposal 5: DMRS location can be slot specific as legacy operation. 

3. Conclusions
In this contribution, we discussed on TB processing over multi-slot PUSCH and have following proposals:
Proposal 1: The conditions to apply TBoMS should be studied for the gain compared to the RV cycling repetition. 

Proposal 2: At least the consecutive slots for multi-slot PUSCH should be supported. 

Proposal 3: The number of slots for multi-slot PUSCH transmission can be configured by the network. 

Proposal 4: The starting slot for multi-slot PUSCH transmission can be configured by the network or derived based on the timing of received uplink grant. 

Proposal 5: DMRS location can be slot specific as legacy operation. 
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