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[bookmark: _Ref138137599]Introduction
An LS was sent from RAN1 to RAN2 (R1-2312651), with a request to consider a RAN1 agreement made during RAN1#115:
	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
· Alt 1: The two features are not configured at the same time to a UE.
· Send a LS to RAN2 requesting the following
· Check if there is any issue identified from RAN2 point of view on Alt1
· 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.



The agreement states that the release 16 functionality for skipping UL transmission and release 17 functionality of Transport Block processing over Multiple Slots should not be possible to configure at the same time for a specific UE. RAN1 asks of RAN2 to provide answers from a RAN2 point of view if this causes any issues and a clarification on how REPETITION_NUMBER relates to the number of slots scheduled for a TBoMS PUSCH.
This contribution provides our view on this matter.


2 Discussion
Let us first analyze the two questions that RAN1 wants guidance on:
· "Check if there is any issue identified from RAN2 point of view on Alt1“ – Discussed in 2.1
· “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” – Discussed in 2.2
2.1 First question - Rel-16 skipping UL transmission and Rel-17 TBoMS
Our understanding is that RAN1 agreement for TBoMS is motivated by the decision to preclude the configuration of Rel-16 PUSCH skipping with PUSCH repetition due to difficulties with UCI multiplexing on PUSCH, as discussed in [2]. Since TBoMS behavior has strong similarities to PUSCH repetition and uses similar transmission mechanisms, RAN1 decided to preclude the simultaneous configuration of Rel-16 PUSCH skipping with TBoMS. In this sense, whether these two features can be configured is fundamentally a RAN1 issue.
From a RAN2 perspective, although the number of PUSCH repetitions is used by 38.321, the number of slots in a TBoMS transmission does not have spec impact in 38.321. The relationship between the number of slots in a TBoMS transmission and REPETITION_NUMBER is discussed in detail in the following section (2.2).
[bookmark: _Toc159223387]Given that constraints on the simultaneous configuration of Rel-16 PUSCH skipping and TBoMS are driven by RAN1 issues on UCI multiplexing, and that the number of slots in a TBoMS transmission does not have impact on the MAC spec, there seems to be no concern for RAN2 with RAN1’s decision to adopt Alt 1: ‘The two features are not configured at the same time to a UE.’.
It is possible to preclude the simultaneous configuration of Rel-16 PUSCH skipping with PUSCH repetition in 38.214 or in 38.331. Since there are already constraints on TBoMS and Rel-16 PUSCH skipping configurations in 38.331, capturing this constraint is consistent with how TBoMS and Rel-16 PUSCH skipping are presently specified in 38.331. Since the change can be simply captured in 38.331, specifying it now may save RAN1 the time to debate a change to 38.214.
	MAC-CellGroupConfig field descriptions

	-- OMITTED --

	schedulingRequestID-PosMG-Request
Indicates the scheduling request configuration applicable for Positioning Measurement Gap Activation/Deactivation Request, as specified in TS 38.321 [3].

	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. The network does not configure skipUplinkTxDynamic, enhancedSkipUplinkTxDynamic or enhancedSkipUplinkTxConfigured simultaneously with numberOfSlotsTBoMS-r17.

	tag-Config
The field is used to configure parameters for a time-alignment group. The field is not present if any DAPS bearer is configured.

	-- OMITTED --


Therefore, we suggest the following updates to TS 38.331:
[bookmark: _Toc60777158][bookmark: _Toc156130293][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
-- OMITTED --



	PUSCH-TimeDomainResourceAllocationList field descriptions

	-- OMITTED --

	numberOfRepetitionsExt
Number of repetitions for DCI format 0_1/0_2 if pusch-RepTypeIndicatorDCI-0-1/pusch-RepTypeIndicatorDCI-0-2 is not set to pusch-RepTypeB (see TS 38.214 [19], clause 6.1.2.1). If this field is present, the field numberOfRepeitions-r16 is ignored for PUSCH repetition Type A.

	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. The network does not configure numberOfSlotsTBoMS-r17 simultaneously with skipUplinkTxDynamic, enhancedSkipUplinkTxDynamic or enhancedSkipUplinkTxConfigured.

	puschAllocationList
The field puschAllocationList-r16 indicates one or multiple PUSCH continuous in time domain which share a common k2 (see TS 38.214 [19], clause 6.1.2.1). In this release, this field configures one or multiple PUSCH that may be in consecutive or non-consecutive slots (see TS 38.214 [19], clause 6.1.2.1). The puschAllocationList-r16 only has one element in pusch-TimeDomainAllocationListDCI-0-1-r16 and in pusch-TimeDomainAllocationListDCI-0-2-r16.

	-- OMITTED --












-- OMITTED –

[bookmark: _Toc159223420]RAN2 updates TS 38.331 with the TP so that UL skipping and TBoMS are not configured together.


2.2 REPETITION_NUMBER in 38.321
By looking at the context of REPETITION_NUMBER, it is possible to understand the use for it.
	3GPP TS 38.321 5.4.2.1:
The maximum number of transmissions of a TB within a bundle of the dynamic grant or configured grant or the uplink grant received in a MAC RAR is given by REPETITION_NUMBER as follows:
-	For a dynamic grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.1 of TS 38.214 [7];
-	For a configured grant, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.3 of TS 38.214 [7];
-	For an uplink grant received in a MAC RAR, REPETITION_NUMBER is set to a value provided by lower layers, as specified in clause 6.1.2.1 of TS 38.214 [7].
If REPETITION_NUMBER > 1, after the first transmission within a bundle, at most REPETITION_NUMBER – 1 HARQ retransmissions follow within the bundle. For both dynamic grant and configured uplink grant, and uplink grant received in a MAC RAR bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant or uplink grant received in a MAC RAR unless they are terminated as specified in clause 6.1 of TS 38.214 [7]. Each transmission within a bundle is a separate uplink grant delivered to the HARQ entity.
For each transmission within a bundle of the dynamic grant or uplink grant received in a MAC RAR, the sequence of redundancy versions is determined according to clause 6.1.2.1 of TS 38.214 [7]. For each transmission within a bundle of the configured uplink grant, the sequence of redundancy versions is determined according to clause 6.1.2.3 of TS 38.214 [7].



Thus, the chapter states as marked in yellow above, and particularly “number of transmissions of a TB”, which should be understood as how many times a TB shall be sent (possibly with different Redundancy Versions). In the light of PUSCH repetitions, this makes sense, and is illustrated below in Figure 1.Number of repetitions
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[bookmark: _Ref159223136]Figure 1; PUSCH repetitions

When introducing Transport Block over Multiple Slots (TBoMS), on its own the TB would be sent across a number of slots, illustrated below in Figure 2.
	TB over Multiple Slots


[bookmark: _Ref159223248]Figure 2; Slots scheduled for TBoMSNumber of slots configured for TBoMS

When combining the two functionalities, the intention from a MAC perspective should be to keep the same structure, meaning that REPETITION_NUMBER indicates how many times a TB is sent, and not how many slots it is occupying. For this reason, an example could be considered below in Figure 3.
Number of slots configured for TBoMS
Number of repetitions

	TB over Multiple Slots
RV_X
	TB over Multiple Slots
RV_Y


[bookmark: _Ref159223334]Figure 3; PUSCH repetitions and TBoMs
Thus, the number of repetitions should be seen as the number of times the transport block is sent, regardless of the number of slots used for TBoMS. This means that REPETITION_NUMBER in 3GPP TS 38.321 has no relation to the number of slots scheduled for a TBoMS PUSCH specified in clause 6.1.2.1 of TS 38.214. 
[bookmark: _Toc159223388]REPETITION_NUMBER in TS 38.321 has no relation to the number of slots scheduled for a TBoMS PUSCH specified in clause 6.1.2.1 of TS 38.214.
To find how this relates to 38.214, note the following text.
	 3GPP 38.214 6.1.2.1:
For TB processing over multiple slots, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1,
-	the number of slots used for TBS determination N is indicated by numberOfSlotsTBoMS.
-	the number of repetitions K of the number of slots N used for TBS determination is determined as 
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	otherwise, K=1.
-	when the UE supports repetition of TB processing over multiple slots, the UE does not expect that  is larger than 32.




Similarly for the case of configured grants and TBoMS repetition:
	3GPP 38.214 6.1.2.1:
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK. For a configuredGrantConfig, if a UE is configured with higher layer parameter [nrofSlots_InCGperiod], the UE does not support repetition nor the TB processing over multiple slots for the configuredGrantConfig.



These statements from 38.214, especially the part highlighted in magenta, also support the figures above. REPETITION_NUMBER in TS 38.321 is equal to K in TS 38.214.
[bookmark: _Toc159223421]RAN2 sends a reply LS to RAN1 with the information that REPETITION_NUMBER in TS 38.321 corresponds to ‘the number of repetitions K’ for a TBoMS PUSCH specified in clause 6.1.2.1 and 6.1.2.3 of TS 38.214 and has no relation to the number of slots scheduled for a TBoMS PUSCH.
However, on a further note, it could be highlighted that the presence of REPETITION_NUMBER in TS 38.321 only has impact in 5.4.2.1 in the following text:
	If REPETITION_NUMBER > 1, after the first transmission within a bundle, at most REPETITION_NUMBER – 1 HARQ retransmissions follow within the bundle. For both dynamic grant and configured uplink grant, and uplink grant received in a MAC RAR bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant or uplink grant received in a MAC RAR unless they are terminated as specified in clause 6.1 of TS 38.214 [7]. Each transmission within a bundle is a separate uplink grant delivered to the HARQ entity.


From this part it is seen that the number of HARQ retransmissions is the only thing controlled, and this should not be impacted by the number of slots scheduled for TBoMS.


3. Conclusion
[bookmark: _Hlk76116627]In the previous sections we made the following observations: 
Observation 1	Given that constraints on the simultaneous configuration of Rel-16 PUSCH skipping and TBoMS are driven by RAN1 issues on UCI multiplexing, and that the number of slots in a TBoMS transmission does not have impact on the MAC spec, there seems to be no conern for RAN2 with RAN1’s decision to adopt Alt 1: ‘The two features are not configured at the same time to a UE.’.
Observation 2	REPETITION_NUMBER in TS 38.321 has no relation to the number of slots scheduled for a TBoMS PUSCH specified in clause 6.1.2.1 of TS 38.214.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 updates TS 38.331 with the TP so that UL skipping and TBoMS are not configured together.
Proposal 2	RAN2 sends a reply LS to RAN1 with the information that REPETITION_NUMBER in TS 38.321 corresponds to ‘the number of repetitions K’ for a TBoMS PUSCH specified in clause 6.1.2.1 and 6.1.2.3 of TS 38.214 and has no relation to the number of slots scheduled for a TBoMS PUSCH.
[bookmark: _In-sequence_SDU_delivery]
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Annex – Draft LS
Below is a draft reply-LS that could be sent back to RAN1:
	1. Overall Description:
RAN2 thanks RAN1 for the information sent in LS R1-2312651 which provided information and asked for clarification about REPETITION_NUMBER and the number of slots scheduled for TBoMS PUSCH.
RAN2 would like to inform RAN1 that:
· RAN2 see no difficulty with Alt 1 and will make relevant updates to TS 38.331 such that the features are not configured together. 
· from RAN2 point of view, REPETITION_NUMBER in TS 38.321 corresponds to ‘the number of repetitions K’ for a TBoMS PUSCH specified in clause 6.1.2.1 and 6.1.2.3 of TS 38.214 and has no relation to the number of slots scheduled for a TBoMS PUSCH. Furthermore, if both repetitions and TBoMS apply at the same time it is RAN2’s understanding that a UE will repeat the transmission according to REPETITION_NUMBER and each transmission can span a number of timeslots according to the number of slots scheduled for a TBoMS PUSCH.
2. Actions:
To RAN1
ACTION: RAN2 would like to respectfully ask RAN1 to take the above information into account.



