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1	Introduction
There have been some contributions [1] [2] [3] [4] [5] on non-numeric K1 impacts to the previous RAN2 meetings without conclusion [6]. We analyse the impacts to MAC as well as RRC configuration details.
2	Discussion
RAN1 agreements quoted below. It has been agreed to introduce non-numeric K1 value with which the DCI scheduling the PDSCH would not indicate the feedback timing e.g. if the processing timeline for PDSCH decoding does not allow the HARQ feedback to be included into the same COT. The actual K1 value will be indicated in another following DCI.
	Agreement
RRC parameter dl-DataToUL-ACK supports a value that can be signaled by PDSCH-to-HARQ-timing-indicator, which indicates that the UE needs to store the HARQ A/N feedback result for the corresponding PDSCH, and which does not provide any timing for the transmission of this HARQ A/N feedback result
Agreement
For enabling multiple opportunities for HARQ A/N transmission and for cross-COT HARQ-ACK feedback, at least the following is supported:
· gNB requests/triggers feedback for PDSCH from earlier COT(s) or additional reporting of earlier HARQ feedback, where the exact HARQ feedback timing and resource is provided to the UE in another DCI (in the same or in another COT)
Agreement 
A non-numerical value is added to the possible range of PDSCH-to-HARQ-timing-indicator values defined in Rel-15, and is used to indicate to the UE that the HARQ-ACK feedback for the corresponding PDSCH is postponed until the timing and resource for the HARQ-ACK feedback is provided by the gNB.

Agreement 
For enhanced dynamic codebook operation, HARQ-ACK timing for a PDSCH scheduled with a non-numerical value for K1 is derived by the next DL DCI scheduling PDSCH with a numerical value for K1 triggering feedback for PDSCH group(s) including the PDSCH group of this PDSCH.
· FFS: additional methods including 
· based on an earlier DCI
· one-shot HARQ-ACK feedback
· FFS: dependency on NFI



2.1	MAC impacts
One main potential issue identified was DRX impact to keep the UE awake for the following DCI. It was proposed to introduce another timer to keep the UE awake for the following DCI for actual K1 [1] [2]. If the DL assignment with non-numeric K1 is for new transmission, the NW can send the second DCI when inactivity timer is running. While if the DL assignment with non-numeric K1 is for retransmission, DL HARQ RTT timer would not be started since it is only started after transmission of the HARQ feedback. For such case, it makes sense to (re)start the DL retransmission timer immediately since there is no timing for HARQ feedback instead of introducing a new timer.
Proposal 1: drx-RetransmissionTimerDL is started immediately if non-numeric K1 is indicated in the DCI.
It was proposed in to restart the sCellDeactivationTimer and bwp-InactivityTimer upon reception of the second DCI for a numeric K1 [3] [4]. We understood the second DCI is just normal DL assignment grant scheduling PDSCH with a numeric K1 value which is used also to feedback the earlier not feedbacked TBs, thus the timers should be started/restarted according to current specification, same as for the first DCI scheduled the DL TB indicating the non-numeric K1. Thus, no special handling is needed. 
Another issue is whether the second DCI can come from a different cell than the first DCI scheduled the PDSCH [5], we understood it is any DL assignment DCI that indicates a numeric K1 value, thus can be any DCI from the same PUCCH group. But it should be left to RAN1 to discuss. 
Proposal 2: no special handling needed in MAC for sCellDeactivationTimer and bwp-InactivityTimer regarding to DCIs with numeric or non-numeric K1 value.
2.2	Signalling details
In Rel-15, at most 8 values can be configured via RRC for K1, where each K1 value can be in the range of 0 to 15 slots [7]. 
	    dl-DataToUL-ACK                         SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                             OPTIONAL, -- Need M

dl-DataToUL-ACK
List of timing for given PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2).


DCI will indicate which of the 8 values is used for HARQ-ACK corresponding to a PDSCH transmission [8], and the number of bits in the DCI to indicate the K1 value depends on how many K1 values are configured in RRC [9].
	[bookmark: _Toc11425595]38.212:
7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
…
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
…
-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Subclause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as [image: ]bits, where I is the number of entries in the higher layer parameter dl-DataToUL-ACK.




Since 3 bits in DCI can only indicate 8 values (we understood RAN1 is not considering extending the number of bits for K1 indication), at most 7 numeric values can be configured when non-numeric value is enabled. Extending the IE in RRC seems not to be necessary. Simplest could be e.g. either to configure less than 8 values in RRC and if DCI indicates a codepoint beyond the total number of values configured by RRC it is for non-numeric K1, or same value could be configured multiple times with the duplicated value(s) for non-numeric K1. With the formal, no change needed in RRC, it only needs to be captured in RAN1 saying a codepoint not configured by higher layer is for non-numeric K1. With the latter, only minor change in the field description of dl-DataToUL-ACK is required for a mapping to non-numeric K1 for the duplicated values. Note that it is not clear yet in RAN1 whether there will be multiple non-numeric K1 values for HARQ feedback codebook enhancement. Even if there are multiple values needed, the same principle could still apply.
Proposal 3: No need to extend the IE for dl-DataToUL-ACK to support non-numeric K1. 
Proposal 4: non-numeric K1 is enabled by indicating an unconfigured codepoint in DCI or a codepoint of double configured value in dl-DataToUL-ACK.
3	Conclusion
Non-numeric K1 impacts to RAN2 is discussed in this contribution with the following proposals proposed:
Proposal 1: drx-RetransmissionTimerDL is started immediately if non-numeric K1 is indicated in the DCI.
Proposal 2: no special handling needed in MAC for sCellDeactivationTimer and bwp-InactivityTimer regarding to DCIs with numeric or non-numeric K1 value.
Proposal 3: No need to extend the IE for dl-DataToUL-ACK to support non-numeric K1. 
Proposal 4: non-numeric K1 is enabled by indicating an unconfigured codepoint in DCI or a codepoint of double configured value in dl-DataToUL-ACK.
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