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1. Introduction

In RAN1#96 bis meeting, there are quite some progress regarding how to achieve power saving gain via cross-slot scheduling. One difference comparing with Rel-15 is to allow faster adaptation of TDRA tables considering several options as shown in the following agreements below[1]:

Agreements:

· For an active DL and an active UL BWP, a UE can be indicated via signalling(s) from gNB to adapt the minimum applicable value(s) of K0, K2 and/or aperiodic CSI-RS triggering offset (with/without QCL_typeD configured) where the signalling type is to be down-selected from:

· Alt 1: MAC-CE based

· Alt 2: L1 based
· FFS: How to determine the minimum applicable value if explicit value is not provided.
Agreements:

Possible candidate indication methods to adapt the minimum applicable value of K0 (or K2) for an active DL (or UL) BWP, where the indication method is to be selected from:

· Alt 1: Indication of a subset of TDRA entries, e.g., bit-map based indication

· Alt 2: Indication of one active table from multiple configured TDRA tables

· Alt 3: Indication of the minimum applicable value

· Note: Other option is not precluded

Note: PDCCH monitoring case 1-1 is prioritized for the design. 

FFS: Whether and how the minimum applicable K0 (or K2) value of the active DL (or UL) BWP is also applied to cross-BWP scheduling 

In this contribution, we provide our views on the signaling details of TDRA table adaptation.
2. Discussion 
Based on the agreement made in the previous meeting, the following signaling options are considered to adapt the minimum applicable value of K0 or K2:

Alt 1a: bitmap based signaling

A bit map with a size the same as size of TDRA table is signalled to a UE. Each bit in the bitmap is associated with an entry in the configured TDRA table and is used to signal whether its associated entry within the TDRA table is applicable or not. This option allows base station to adapt the entry of TDRA table with full flexibility. Instead of simply guarantee a minimum time gap between PDCCH and PDSCH, this option could disable TDRA entry with larger time gap than an enable entry. An example is shown in Fig.1, where row index 4 is disabled though row index 3 is enabled. However, the benefit of disabled row index 4 is unclear, since the base station can already prohibit row index 4 when setting the corresponding TDRA filed if it is desired.
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Fig.1
Alt 1b: entry based signaling

An entry with minimum time gap is signalled to the UE. UE could judge whether each entry is applicable depending on comparison between each entry and the signalled entry. An entry with time gap smaller than the signalled entry is not applicable. As shown in below Fig.2, if an entry in row index 4 is indicated, those entries with time gap less than the entry in row index 4 (row index 1, 2, 3) is not applicable. This option ensures base station could control the minimum time gap properly.
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Fig.2
Alt 2: TDRA table based signaling

In this option, multiple TDRA tables are configured, and according to the preferred minimum time gap between PDCCH and PDSCH/PUSCH, a proper TDRA table is selected. All entries in the selected TDRA table are applicable. As observed before, the existing size of TDRA table are more than sufficient already, which make this option kind of overkill. Besides, though it depends on detailed design, there is potential risk to interpret the indicated TDRA field wrongly if base station and UE have different understanding regarding the applicable TDRA table.
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Fig.3

Alt 3: time gap based signaling
With this option, the minimum time gap between PDCCH and PDSCH is signalled to the UE. For example, if minimum value K0 is indicated as 1, the UE knows the entry with K0 equal to 0 are not applicable. Similar as Alt 1b, this option allow base station to restrict the minimum time gap properly. 
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Fig.4
Comparing with other option, it seems Alt 1a required more overhead which equal to the size of TDRA table. For the other options, 1~2 bits are sufficient to indicate a set of pre-configuration for each option.  Moreover, it seems that Alt 1a does not provide extra benefits to justify the additional overhead, since the motivation is to simply limit the time gap. Similar argument could be applied to Alt 2 since most likely the multiple configured TDRA tables would be very similar with some entries removed for achieving cross-slot scheduling. It would then be unclear why separate configurations for multiple TDRA tables are required.
Observation 1: Bitmap based approach is not preferred due to its larger overhead and unclear benefit.

Observation 2: TDRA table based approach is not preferred as the benefit of configuring separate table is unclear.
Proposal 1: For indication method of minimum applicable K0 or K2 value, entry based approach and time gap based approach are further considered.
As mentioned above, either entry based approach or time gap based approach could be indicated by 1~2 bits signaling associated with preconfigured entries or time gaps. Therefore, it seems L1 based signal, e.g. scheduling DCI, is sufficient to carry such information.
Proposal 2: 1~2 bit in L1 based signaling is used to indicate preconfigured entries or time gaps used to derive minimum applicable K0 or K2 value.
3. Conclusion

In this contribution, we discuss our view on the aspects related to signaling details of TDRA table adaptation and have the following observation/proposals:

Observation 1: Bitmap based approach is not preferred due to its larger overhead and unclear benefit.

Observation 2: TDRA table based approach is not preferred as the benefit of configuring separate table is unclear.

Proposal 1: For indication method of minimum applicable K0 or K2 value, entry based approach and time gap based approach are further considered.

Proposal 2: 1~2 bit in L1 based signaling is used to indicate preconfigured entries or time gaps used to derive minimum applicable K0 or K2 value.
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