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Introduction
In the last 3GPP meeting RAN1 discussed Rel-16 skipping UL transmission and Rel-17 TBoMS and reached the following agreement.
	Agreement
The case where both Rel-16 skipping UL transmission and Rel-17 TBoMS (TB processing over multiple slots) is enabled to a UE is not supported in Rel-17. 
With respect to potential specification impact
1. Alt 1: The two features are not configured at the same time to a UE.
1. Send a LS to RAN2 requesting the following
1. Check if there is any issue identified from RAN2 point of view on Alt1
1. Clarification on the relationship between the higher layer parameter REPETITION_NUMBER specified in clause 5.4.2.1 of TS 38.321 and the number of slots scheduled for a TBoMS PUSCH specified in clause 6.1.2.1 of TS 38.214.



RAN1 has sent an LS to RAN2 [1] asking RAN2 for a potential response on the above agreement. This contribution provides our view on the two questions raised by RAN1 in the LS.
Discussion
Rel-17 introduces the possibility of mapping an uplink TB over multiple slots. The sub-feature TB processing over multi-slot (TBoMS) PUSCH was introduced to enable this functionality. The purpose of such mapping is to improve uplink coverage by extending a TB’s transmission duration and enable channel estimation spanning across multiple slots.
The first question from RAN1 is about Alt1, asking if there is any issue identified from RAN2 point of view.
1. Alt 1: The two features are not configured at the same time to a UE.
In our view no issue is identified if the two features are not enabled together, e.g., to ensure proper PHY operation. However, a small update of TS 38.331 would be needed to enable the RAN1 agreement above. 
In theory an implementation might even support TBoMS together with UL skipping, in which case no specification change would be needed. However, we note that such case would require further evaluation similar to the finer details of TB repetition. Since RAN1 and RAN2 decided that TB repetition is not supported together with UL skipping, we are fine with the RAN1 agreement for TBoMS as well, it is the simplest solution. 
A CR is provided to enable the RAN1 agreement in the RRC specification [2].
Proposal 1: RAN2 to agree the CR in R2-2400929.
The second question from RAN1 is about the parameter REPETITION_NUMBER in connection with TBoMS, asking RAN2 for a clarification.
1. Clarification on the relationship between the higher layer parameter REPETITION_NUMBER specified in clause 5.4.2.1 of TS 38.321 and the number of slots scheduled for a TBoMS PUSCH specified in clause 6.1.2.1 of TS 38.214.
TS 38.331 currently defines the number of slots scheduled for a TBoMS PUSCH as follows.
	numberOfSlotsTBoMS
Number of slots allocated for TB processing over multi-slot PUSCH for DCI format 0_1/0_2. If a number of repetitions K is configured by numberOfRepetitions or numberOfRepetitionsExt, the network configures numberOfSlotsTBoMS (N) and K such that N*K ≤ 32 (see TS 38.214 [19], clause 6.1.2.1). The network does not configure the numberOfSlotsTBoMS-r17 simultaneously with the pusch-TimeDomainAllocationListForMultiPUSCH-r16.

	numberOfRepetitions
Number of repetitions for DCI format 0_1/0_2 (see TS 38.214 [19], clause 6.1.2.1). When numberOfSlotsTBoMS-r17 is set to 2, 4 or 8 (i.e. TB processing over multi-slot (TBoMS) PUSCH is enabled), it indicates the number of repetitions of a single TBoMS.


Following an UL grant, MAC generates one MAC PDU and provides it to PHY. The MAC PDU (i.e. the TB) is then transmitted by PHY over multiple slots. The multiple transmissions as performed by the PHY layer represent different portions of the TB, and all of which are associated with the same HARQ process. Therefore, parameter K (indicating the number of repetitions) links with the composite set of slots N (used by PHY for TBS determination) associated with a MAC PDU, such that K=1 means transmission over N slots (i.e. no repetition). We further note that RAN2 models TB repetition such that bundling operation at MAC level triggers HARQ retransmission, but there is no retransmission here. 
The RRC parameters numberOfRepetitions and numberOfRepetitionsExt (i.e., number of repetitions K) have the same value as the parameter REPETITION_NUMBER specified in MAC. If the UE is configured with Rel-16 UL skipping, REPETITION_NUMBER of the corresponding PUSCH transmission of the uplink grant shall be equal to 1. This is reflected in the RRC specification as follows.
	skipUplinkTxDynamic, enhancedSkipUplinkTxDynamic, enhancedSkipUplinkTxConfigured
If set to true, the UE skips UL transmissions as described in TS 38.321 [3]. If the UE is configured with enhancedSkipUplinkTxDynamic or enhancedSkipUplinkTxConfigured with value true, REPETITION_NUMBER (as specified in TS 38.321 [3], clause 5.4.2.1) of the corresponding PUSCH transmission of the uplink grant shall be equal to 1.


Moreover, TB processing over multiple slots is somewhat transparent to MAC since TBoMS is enabled via the DCI as part of TDRA. RAN2 may however discuss if a clarification is needed in the MAC specification. In our view the current 38.321 text is sufficient. The treatment of REPETITION_NUMBER in clause 5.4.2.1 of the MAC specification already refers TS 38.214 clause 6.1.2.1, which covers TBoMS as well.
Proposal 2: RAN2 to discuss if an update of the MAC spec is needed.  
Proposal 3: Respond to RAN1 by indicating the following:
· Answer to RAN1’s question 1: No issue identified; it is fine. RAN2 will update TS 38.331 accordingly. 

· Answer to RAN1’s question 2: While TBoMS is transparent to MAC the parameter REPETITION_NUMBER signifies the number of TB repetitions for a MAC PDU. When TBoMS is enabled, every single repetition applies to a complete TB spanning over multiple slots, irrespective of the number of slots scheduled for a TBoMS PUSCH.

Conclusions
This contribution provides our views on TB processing over multiple slots. We propose the following:
Proposal 1: RAN2 to agree the CR in R2-2400929.
Proposal 2: RAN2 to discuss if an update of the MAC spec is needed.  
Proposal 3: Respond to RAN1 by indicating the following:
· Answer to RAN1’s question 1: No issue identified; it is fine. RAN2 will update TS 38.331 accordingly. 

· Answer to RAN1’s question 2: While TBoMS is transparent to MAC the parameter REPETITION_NUMBER signifies the number of TB repetitions for a MAC PDU. When TBoMS is enabled, every single repetition applies to a complete TB spanning over multiple slots, irrespective of the number of slots scheduled for a TBoMS PUSCH.
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