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[bookmark: _Ref521334010]Introduction
In RAN#90e, a new Rel-17 WI on NR coverage enhancements was approved [1]. The PUSCH related features to be specified are listed as 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]


As one of the enhancement direction, TB processing over multiple slots had attracted companies’ interest during the SI phase, and then formally become one of the items in the WID. In this contribution, we discuss several aspects on the mechanism of TB processing over multi-slot PUSCH.
Discussion
TBS determination based on multiple slots
Currently, the PUSCH (or a PUSCH repetition piece, if configured) is always transmitted within one slot. The legacy TBS determination procedure can be summarized as the following 3 steps:
1) Calculate the number of allocated REs  within a {PUSCH duration, one PRB}, wherein the PUSCH can only be allocated within a slot;
2) Calculate the total number of allocated REs  by nPRB, limited by an upper bound of 156* nPRB, where nPRB is the allocated PRB number of PUSCH;
3) Calculate the TBS based on , coding rate, modulation order, and number of layers, and conduct quantization.
Apparently, current TBS determination is based on the assumption that a complete TB is transmitted within a slot. Such procedure should be revised for the case of TB processing over multi-slot PUSCH. At least the time domain restriction should be relaxed. 
A possible way is that first calculates the allocated REs  within a PRB in multi-slots wherein the TB is transmitted, and then calculates the number of allocated REs in the multi-slots and nPRB PRBs. 
Proposal 1: For TB processing over multi-slot PUSCH, the TBS should be determined by the allocated REs in the multi-slots.
Also, the upper bound 156* nPRB should also be adjusted to adapt to the new case.
Proposal 2: For TB processing over multi-slot PUSCH, the upper bound of TBS should be adjusted other than 156* nPRB.
Time domain resource allocation
For TB processing over multi-slot PUSCH, an inevitable problem is the time domain resource allocation. 
In Rel-16, the time domain resource can only be allocated within L=14 symbols, no matter in PUSCH mapping type A or type B, as shown in Table 6.1.2.1-1 in TS 38.214[2]: 
Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A (repetition Type A only)
	0
	{4,…,14}
	{4,…,14} 
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14} for repetition Type A, {1,…,27} for repetition Type B
	{0,…, 11}
	{1,…,12}
	{1,…,12} for repetition Type A, {1,…,23} for repetition Type B


Obviously, the legacy time domain resource allocation method cannot satisfy the new TB processing mechanism. New time domain resource allocation method should be studied for TB processing over multi-slots PUSCH. 
Proposal 3: For TB processing over multi-slot PUSCH, new time domain resource allocation method should be studied.
Though legacy time domain resource allocation for PUSCH is limited within L=14 symbols, current specification also supports extending the allocated resource to multiple slots, by repetition mechanism. There may be difference between PUSCH repetition and multi-slot PUSCH. For example, multi-slot PUSCH does not require independent decoding within a slot. However, current repetition mechanisms (both type A and type B) still provide a good starting point for time domain resource allocation for multi-slot PUSCH. Figure 1 illustrates how we can simply apply repetition type A or type B for time domain resource allocation for multi-slot TB.
[image: ]
[bookmark: _Ref61004591]Figure 1 Time domain resource allocation for TB processing over multi-slot PUSCH.
We suggest reusing repetition mechanisms as the starting point for time domain resource allocation for multi-slot PUSCH.
[bookmark: _GoBack]Proposal 4: For TB processing over multi-slot PUSCH, take repetition type A and type B as the starting point for time domain resource allocation.
Conclusion
In this contribution, we provide our view on mechanisms of TB processing over multi-slot PUSCH. The proposals are summarized as follows:
Proposal 1: For TB processing over multi-slot PUSCH, the TBS should be determined by the allocated REs in the multi-slots.
Proposal 2: For TB processing over multi-slot PUSCH, the upper bound of TBS should be adjusted other than 156* nPRB.
Proposal 3: For TB processing over multi-slot PUSCH, new time domain resource allocation method should be studied.
Proposal 4: For TB processing over multi-slot PUSCH, take repetition type A and type B as the starting point for time domain resource allocation.
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