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1 [bookmark: _Toc101615135]Introduction
[bookmark: _Hlk75780291]In this contribution we discuss a correction under "Maintenance on Supporting NR from 52.6GHz to 71 GHz." The corresponding draft CR is in [1].
[bookmark: _Toc101615136]2	Discussion
In both Rel-16 and Rel-17, for multi-PUSCH scheduling with a single DCI, the TDRA table configured by the parameter pusch-TimeDomainAllocationListForMultiPUSCH-r16 can contain rows that indicate either multiple SLIVs or a single SLIV such that both multiple and single-PUSCH scheduling are supported with the same table. We note that this same TDRA table parameter is used for both Rel-16 and Rel-17; RAN2 did not specify a new Rel-17 TDRA table in 38.331; rather it was decided to reuse the existing one. For a particular PUSCH in a given row of the TDRA table, the Rel-17 parameter extendedK2-r17 was added to indicate the slot offset K2 from the scheduling PDCCH for that PUSCH. The fact that the parameter can be freely configured for each PUSCH within a given row means that the PUSCHs in general can be slot-wise non-contiguous in Rel-17. This is an enhancement compared to Rel-16 where only contiguous PUSCHs are allowed, and K2 is configured only for the first PUSCH of a given row in the table by the parameter ‘k2-r16.’ The parameter extendedK2-r17 is defined as follows:
    extendedK2-r17           INTEGER (0..128)                         OPTIONAL    -- Cond MultiPUSCH

The condition “-- Cond MultiPUSCH” specifies that this parameter is mandatory present for any row with more than one SLIV. 
	Conditional Presence
	Explanation

	MultiPUSCH
	In case size of puschAllocationList is higher than 1, the field extendedK2(n) corresponding to k2 of the n-th PUSCH, n>1, is mandatory present. Otherwise, it is optionally present, Need S.



For a row with a single SLIV, the parameter extendedK2-r17 is optionally present. In this case, if extendedK2-r17 is absent, the legacy (Rel-16) parameter k2-r16 indicates K2 with a smaller value range. If both parameters are present, K2 is indicated by extendedK2-r17 and the UE ignores k2-r16. This behavior is defined in 38.331 as can be seen in the following field descriptions:
	extendedK2
Corresponds to L1 parameter 'K2' (see TS 38.214 [19], clause 6.1.2.1) configurable per PUSCH allocation. Only values {0..32} are applicable for PUSCH SCS of 120 kHz.
When the field is absent for the first PUSCH if multiple PUSCH are configured per PDCCH, or when the field is absent and only one PUSCH is configured per PDCCH, the UE applies the value 1 when PUSCH SCS is 15/30 kHz; the value 2 when PUSCH SCS is 60 kHz, the value 3 when PUSCH SCS is 120 kHz, the value 11 when PUSCH SCS is 480 kHz, and the value 21 when PUSCH SCS is 960 kHz.

	k2
Corresponds to L1 parameter 'K2' (see TS 38.214 [19], clause 6.1.2.1). When the field is absent the UE applies the value 1 when PUSCH SCS is 15/30 kHz; the value 2 when PUSCH SCS is 60 kHz, and the value 3 when PUSCH SCS is 120 kHz. k2 is absent/ignored if extendedK2 is present.



We observe that the following text of Section 6.1.2.1 in 38.214 is not consistent with the above description in 38.331. We note that the first paragraph has existed in the spec since Rel-16 when only contiguous PUSCHs were allowed. The 2nd paragraph was  added in Rel-17 to cover the case of potentially non-contiguous PUSCHs enabled by the parameter extendedK2-r17.[38.214 Section 6.1.2.1]
If pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 given by k2-r16 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 
For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, each PUSCH has a separate SLIV, mapping type and K2 given by extendedK2. The number of scheduled PUSCHs is signalled by the number of indicated SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 

There are essentially two problems:
1. The first problem is related to the the first paragraph that implies that if a row of the TDRA table indicates 2 to 8 contiguous PUSCHs, the UE determines K2 from k2-r16. While this was fine for Rel-16 when only contiguous PUSCHs were supported, it is now inconsistent with 38.331 in Rel-17. The inconsistency is that 38.331 specifies that for a row with multiple SLIVs, it is mandatory to configure extendedK2-r17, and that K2 is indicated by extendedK2-r17 even if the configured values of extendedK2-r17 result in contiguous PUSCHs. If k2-r16 is also configured, the UE ignores that parameter. This problem requires two fixes, one in RAN1 and one in RAN2.
· The RAN2 fix is to change the conditional presence of the parameter extendedK2-r17 as follows:

    extendedK2-r17           INTEGER (0..128)                         OPTIONAL    -- Cond MultiPUSCH

	Conditional Presence
	Explanation

	MultiPUSCH
	In case size of puschAllocationList is higher than 1, the field extendedK2(n) corresponding to k2 of the n-th PUSCH, n>1, is mandatory present for all n if any two PUSCHs are in non-contiguous slots. Otherwise, it is optionally present, Need S.



· The RAN1 fix is to change the first paragraph from 38.214 as follows. We note that this is backwards compatible for both Rel-16 UEs supporting the multi-PUSCH feature which is limited to contiguous PUSCHs, and it works for Rel-17 UEs supporting only the Rel-16 multi-PUSCH feature and not the Rel-17 multi-PUSCH feature.If pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs and extendedK2 is not configured, K2 given by k2-r16 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 

2. The second problem is related to the second paragraph that implies that the UE always determines K2 from extendedK2. But this is not true for Rel-17 UEs supporting only the Rel-16 multi-PUSCH feature for contiguous PUSCHs. Furthermore, even if the UE supports the Rel-17 multi-PUSCH feature for potentially non-contiguous PUSCHs, it implies that the UE determines K2 from extendedK2 even if a row of the TDRA table has only a single SLIV. This is inconsistent with 38.331 that specifies that for a row with a single SLIV, K2 is indicated by extendedK2-r17, if configured; otherwise, it is indicated by ‘k2-r16’. This can be corrected as follows:For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, if a row indicates resource allocation of more than one PUSCH and extendedK2 is configured, each PUSCH has a separate SLIV, mapping type, and K2 given by extendedK2. If a row indicates resource allocation of a single PUSCH, the PUSCH has a single SLIV, mapping type, and K2, where K2 is given by extendedK2, if configured, otherwise K2 is given by k2-r16. The number of scheduled PUSCHs is signalled by the number of indicated SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 


In order to have consistency between RAN1 and RAN2 specifications, we propose to send an LS to RAN2 to recommend a change to the description of the conditional presence of the parameter extendedK2-r17, and we propose a parallel correction in 38.214 Section 6.1.2.1. The text of the CR is copied into the Appendix of this document for convenience.
[bookmark: _Toc127527127]Send an LS to RAN2 recommending the following change in 38.331 to the description of the conditional presence of the parameter extendedK2-r17 in order to be consistent with RAN1 specifications
    extendedK2-r17           INTEGER (0..128)                         OPTIONAL    -- Cond MultiPUSCH

	Conditional Presence
	Explanation

	MultiPUSCH
	In case size of puschAllocationList is higher than 1, the field extendedK2(n) corresponding to k2 of the n-th PUSCH, n>1, is mandatory present for all n if any two PUSCHs are in non-contiguous slots. Otherwise, it is optionally present, Need S.



[bookmark: _Toc127527128]Adopt draft CR for 38.214 Section 6.1.2.1 in [1]

[bookmark: _Toc101615138]Conclusion
In this paper we propose the following:
Proposal 1	Send an LS to RAN2 recommending the following change in 38.331 to the description of the conditional presence of the parameter extendedK2-r17 in order to be consistent with RAN1 specifications
    extendedK2-r17           INTEGER (0..128)                         OPTIONAL    -- Cond MultiPUSCH

	Conditional Presence
	Explanation

	MultiPUSCH
	In case size of puschAllocationList is higher than 1, the field extendedK2(n) corresponding to k2 of the n-th PUSCH, n>1, is mandatory present for all n if any two PUSCHs are in non-contiguous slots. Otherwise, it is optionally present, Need S.



Proposal 2	Adopt draft CR for 38.214 Section 6.1.2.1 in [1]
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Appendix – Draft CR to 38.214
[bookmark: _Hlk127135384]*** Unchanged text omitted ***
[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc122105165]6.1.2.1	Resource allocation in time domain
*** Unchanged text omitted ***
If pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs and extendedK2 is not configured, K2 given by k2-r16 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 
For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, if a row indicates resource allocation of more than one PUSCH and extendedK2 is configured, each PUSCH has a separate SLIV, mapping type, and K2 given by extendedK2. If a row indicates resource allocation of a single PUSCH, the PUSCH has a single SLIV, mapping type, and K2, where K2 is given by extendedK2, if configured, otherwise K2 is given by k2-r16. The number of scheduled PUSCHs is signalled by the number of indicated SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 
If a UE is configured with extendedK2 in pusch-TimeDomainAllocationListForMultiPUSCH in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, and the UE is indicated re-transmission of PUSCH by DCI format 0_1, where the PUSCH is correspond to a configured grant Type 1 or Type 2, the UE does not expect that the number of indicated SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH by the DCI is more than one.
*** Unchanged text omitted ***
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