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1	Introduction
RAN2 has discuss the issue on k2 in RAN2#122, and made the below agreement
DISCUSSION
-	QC agrees that if we just apply the R1 LS then there is a problem. 
-	QC prefer to reply to RAN1, to ask them instead of making a formula in RAN2.
-	QC prefer to not change anything right now.
-	HW think we can also provide the CR to RAN1 and ask if it works. 
-	Apple agrees with QC, thikn we need to point out the issue, they were likely not aware of NBC .. 
Send an reply LS to RAN1, indicating the issue, can also attach the solution indicated in R2-2305114 as a tentative way dicussed in R2.

RAN2 has sent an reply LS (R2-2306816) to RAN1. While waiting for the response from RAN1, we would like to further discuss the issue and express our view especially for aspects/questions raised in the RAN2 LS reply. Our intention is to trigger early discussions in upcoming meeting in case RAN1 can provide the response to RAN2 at an early stage.
[bookmark: _Ref178064866]2	Discussion
2.1	Background
2.1.1	RAN1 LS R1-2302144
In the LS, RAN1 observed the inconsistency between 38.214 and 38.331 specifications. The following two types of multi-PUSCH scheduling are supported:
· Type 1: Rel-16 multi-PUSCH scheduling, where a row of the TDRA table can indicate 2 to 8 contiguous PUSCHs
· Type 2: Rel-17 multi-PUSCH scheduling, where a row of the TDRA table can indicate 2 to 8 non-contiguous PUSCHs
According to 38.214 specification, UE determines K2 from k2-r16 (rather than extendedK2-r17) for Type 1 while UE determines K2 from extendedK2-r17 for Type 2. However, according to 38.331 specification, if the size of puschAllocationList is higher than 1, the field extendedK2(n) corresponding to k2 of the n-th PUSCH, n>1, is mandatory present, which implies UE shall determine K2 from extendedK2-r17 regardless of Type 1 or Type 2.
To resolve this inconsistency issue, the following TP for 38.331 specification is provided as RAN1’s recommendation.
	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 non-contiguous. Otherwise, it is optionally present, Need S.



ACTION: 	RAN1 respectfully asks RAN2 to take the above information into account and capture it in TS 38.331.
2.1.2	RAN2 LS reply R2-2306816

RAN2 has discussed the RAN1 request in RAN2#121bis-e and RAN2#122. An RRC CR in the attached R2-2305047 shows how the requested changes can be implemented in 38.331 along with other clarifications to the field descriptions of the associated IEs.

While discussing the changes requested by the RAN1 LS, RAN2 has observed the following problem: If Rel-17 also supports contiguous multi-PUSCH, the requested change in the LS R1-2302144 makes it optional for the gNB to configure extendedK2-r17 to the n-th PUSCH when n > 1 for Rel-17 contiguous multi-PUSCH. Then, it is not clear how the UE can determine extendedk2-r17 when it is not configured by the gNB in Rel-17. This is due to the fact that the need code of extendedk2-r17 is “NEED S”, meaning that the UE action when the field is absent needs to be specified in RRC. 

In the LS reply, RAN2 has raised three questions for RAN1 to reply
Q1: In the LS R1-2302144, it is mentioned that Rel-16 supports Type-1 contiguous multi-PUSCH while Rel-17 supports Type-2 non-contiguous multi-PUSCH. However, as mentioned in the above observed problem, RAN2 assumes that Rel-17 can also support contiguous multi-PUSCH. Can RAN1 confirm if this assumption is correct?
Q2: One suggested solution to the observed problem above is shown in the attached RRC CR R2-2305114. Can RAN1 confirm whether this is a feasible option?
Q3 : Another solution to the observed problem above is not to implement the changes requested in LS R1-2302144. This will keep configuration of extendedK2-r17 mandatory in ASN.1 for Rel-17 multi-PUSCH, irrespective of whether they are contiguous or non-contiguous; meanwhile a Rel-16 UE will continue using k2-r16 for Rel-16 multi-PUSCH. Can RAN1 comment on whether this is acceptable?

RAN2 expects to further discuss the topic based on the RAN1 responses. 

ACTION: 	RAN2 kindly asks RAN1 to take the above information into account and respond to the questions from RAN2.
2.2 Further discussion on k2	
In the LS reply, Q2 is regarding whether the solution captured in RRC CR R2-2305114 is feasible from RAN1 perspective. 
R2-2305114 proposes an amendment to capture the UE behavior for UEs that understand the extendedK2-r17 parameter (i.e., Rel-17 and forward UEs) for the case when the scheduled PUSCHs are contiguous, and the parameter extendedK2-r17 is absent for the n-th PUSCH for n>1. In this case, the CR specifies that the (default) values simply increment by 1 starting from the value for the first PUSCH (n = 1), as one would expect for contiguous slots.
	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. If multiple contiguous PUSCHs are configured per PDCCH, when the field extendedK2(n) corresponding to k2 of the PUSCHs in the n-th slot, n>1 is absent, the UE applies k2 of the first PUSCH plus n-1.

	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.



For UEs that understand the parameter extendedK2-r17 (i.e., Rel-17 and forward UEs), the above RAN2 CR seems natural, and is accurate. This RAN2 CR is also consistent with RAN1 specs (see 38.214 Section 6.1.2.1) assuming RAN2 also agrees to Change #3 in RAN2 CR in R2-2305047 which specifies UE behavior for the case when k2-r16 is absent in addition to extendedK2-r17 being absent for the first PUSCH:
	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 and k2-r16 is absent, or when the field is absent and only one PUSCH is configured per PDCCH and k2-r16 is absent, 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.



For UEs that only understand the parameter k2-r16 and only support scheduling of contiguous PUSCHs (i.e., Rel-16 UEs), the above RAN2 CRs are also consistent with RAN1 specs, since 38.214 Section 6.1.2.1 specifies that “…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.” This provides the behavior for the case when extendedK2-r17 is absent, but k2-r16 is present, which is applicable to Rel-16 UEs.
[bookmark: _Toc142573004]Changes captured in RRC CR R2-2305114 is feasible and consistent with RAN1 LS.
For Q3, RAN2 asks whether or not a solution based on not adopting the change proposed in the RAN1 LS [1] is feasible. This would mean that extendedK2-r17 remains as mandatory present for the n-th PUSCH for n>1 regardless of contiguous or non-contiguous PUSCHs as in the current version of 38.331.
We point out that with such a solution, in order for RAN2 specs to be consistent with RAN1 specs (see 38.214 Section 6.1.2.1) it would still be necessary for RAN2 to agree on Change #3 in RAN2 CR in R2-2305047 which specifies UE behavior for the case when k2-r16 is absent in addition to extendedK2-r17 being absent for the first PUSCH (same as for Question 2).
	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 and k2-r16 is absent, or when the field is absent and only one PUSCH is configured per PDCCH and k2-r16 is absent, 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.



While this solution can be workable, we point out that it has a negative consequence. The consequence is that two different UEs (the first one Rel-16 and the second one Rel-17), both operating in FR2-1 with 120 kHz SCS, and both scheduled with multiple contiguous PUSCHs, would need to be configured in different ways. This is undesirable from both a specifications and implementation perspective.
The Rel-17 UE needs to be configured with extendedK2-r17 for the n-th PUSCH for n > 1 since this parameter is mandatory, even for contiguous multi-PUSCH. The Rel-16 UE needs to be configured with k2-r16 only since it is not aware of the Rel-17 parameter extendedK2-r17.  Hence the two UEs are configured differently even though they are operating with the same feature (contiguous multi-PUSCH).
This is in contrast to the solution in Question 2 where both UEs can be configured with k2-r16 and extendedK2-r17 can be absent since this parameter is optional for contiguous PUSCH. Hence the solution in Question 2 preserves the same behavior for both releases for the case of FR2-1 with 120 kHz SCS for contiguous multi-PUSCH.
[bookmark: _Toc142330887]A consequence of the RAN2 solution in Question 3 is that two different release UEs (Rel-16 and Rel-17) operating in FR2-1 with 120 kHz SCS need to be configured in different ways for scheduling multiple contiguous PUSCHs. The Rel-16 UE is configured with k2-r16 only, while the Rel-17 UE must be configured with extendedK2-r17 for the n-th PUSCH for n > 1, since this parameter is mandatory in this solution. This is undesirable from a specifications and implementation perspective to mandate two different configurations for the same feature.
[bookmark: _Toc142573005]A consequence of the solution in Question 3 (i.e., not to implement the changes requested in LS R1-2302144) is that two different release UEs (Rel-16 and Rel-17) operating in FR2-1 with 120 kHz SCS need to be configured in different ways for scheduling multiple contiguous PUSCHs. The Rel-16 UE is configured with k2-r16 only, while the Rel-17 UE must be configured with extendedK2-r17 for the n-th PUSCH for n > 1, since this parameter is mandatory in this solution. 
[bookmark: _Toc142573006]It is desirable from a specifications and implementation perspective to adopt changes in RRC CR R2-2305114.
Therefore, we think the solution/changes captured in RRC CR R2-2305114 shall be adopted if RAN1 indicates the solution/changes in RRC CR R2-2305114 is feasible regardless of whether it is feasible or not to not implement the changes requested in LS R1-2302144. In addition, changes in RRC CR R2-2305047 shall be also adopted. Both CRs have been resubmitted as R2-2307912 [1] and R2-2307916 [2].
[bookmark: _Toc142572999]RAN2 to adopt changes captured in RRC CR R2-2307912 [1] and R2-2307916 if RAN1 indicates these changes are feasible. 
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Changes captured in RRC CR R2-2305114 is feasible and consistent with RAN1 LS.
Observation 2	A consequence of the solution in Question 3 (i.e., not to implement the changes requested in LS R1-2302144) is that two different release UEs (Rel-16 and Rel-17) operating in FR2-1 with 120 kHz SCS need to be configured in different ways for scheduling multiple contiguous PUSCHs. The Rel-16 UE is configured with k2-r16 only, while the Rel-17 UE must be configured with extendedK2-r17 for the n-th PUSCH for n > 1, since this parameter is mandatory in this solution.
Observation 3	It is desirable from a specifications and implementation perspective to adopt changes in RRC CR R2-2305114.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to adopt changes captured in RRC CR R2-2307912 [1] and R2-2307916 if RAN1 indicates these changes are feasible.
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