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1   Introduction
The following is the description of the Timing Case Indication agreed by RAN1 at their RAN1#108-e meeting (February 2022):

The parent-node indicates to an IAB-node a list of slots and their associated UL TX timing cases (i.e., one of {Case 1, Case 6, Case 7} for each slot).
The value range as agreed and communicated by RAN1 is as follows: 

{Case 1, Case 6, Case 7} per slot, for a number of slots. The list of slots can have the following ranges for periodicity: {16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120} slots.
Design and implementation of signaling to achieve this is still under discussion, and is captured as one of the incomplete tasks in the WI exception sheet (please see RP-220519). An LS is expected to be sent to RAN1 by RAN2 asking specific questions to do with the design and signaling of the list of slots. While the RAN1 reply is awaited, we feel certain RAN2 decisions should be discussed (predicated on a certain understanding on RAN1 agreements).

2   Assumption: slots are consecutive
First we assume that the slots to which the signalled information applies are consecutive. In this case, the starting slot plays a special role since indicating it (either explicitly or implicitly) is sufficient (when combined with the value of the periodicity parameter) to determine the entire list of slots. 
We envisage the following options for the design of the mapping:
1. N 2-bit fields are signalled, each indicating one of the three modes that apply to the relevant time slot;

2. A single 2-bit value is signalled, indicating the timing mode which applies to all N time slots;

3. A single 1-bit value is signalled, indicating the timing mode (either Case-6 or Case-7) which applies to all N time slots, with the assumption that Case-1 timing mode applies otherwise.
4. A set of pairs is signalled, each pair indicating via the first element of the pair the timing mode (Case-1/Case-6/Case-7) which applies to the number of consecutive slots indicated by the second element in the pair.

Option 2 is a variant of Option 1, made on the assumption that only one timing mode can be signalled per MAC CE. Option 3 is a further simplification of Option 2. Option 4 offers potentially significant signaling overhead savings compared to Option 1 in scenarios where timing mode switching is not expected to be frequent.
Regarding the indication of the starting slot, we see the following two options:

5. The 13-bit index of the starting slot is explicitly included in the MAC CE;

6. The starting slot is instead inferred by the receiving node based on specification rather than configuration, e.g. assumed to be to the first upcoming slot with SFN = 0, or assumed to be the slot which is P slots in the future.

7. A default value is specified but further (re)configuration is possible (= combination of the two preceding options).
Proposal 1: RAN2 to discuss the above options for the case of consecutive slots.
3   Assumption: slots are not consecutive

And now we assume that the slots to which the signalled information applies are non-consecutive. This is the more general case and the only one in our view which is compatible with the original LS from RAN1, although the reply-LS to RAN2 LS being discussed at this meeting might shed more light on this matter.

We envisage the following options for the design of the mapping in this case:

1. N pairs of (13 bits, 2 bits) where the 13-bit field indicates a slot index and the two-bit field indicates one of the three timing modes, covering N≥1 slots (not necessarily consecutive). The 13-bit field is used to indicate the index of the slot to which the timing mode (indicated in the 2-bit field) applies;

2. N pairs of (13 bits, 1 bit) fields are signalled, and M pairs of (13 bits, 1 bit) fields are also signalled, covering N slots (not necessarily consecutive) and M slots (not necessarily consecutive), respectively. The 13-bit field is used to indicate the index of the slot to which the timing mode (indicated in the 1-bit field) applies. It is further assumed that in slots not explicitly indicated a third timing mode applies (e.g. Case-1) to slots not explicitly indicated, within the range of the earliest indicated slot to the latest indicated slot.
3. We signal slot index i, number Mi representing a number of consecutive slots, and a 2-bit field indicating the timing mode applicable to the Mi consecutive slots. This is then repeated, and the total number of slots covered is Σ Mi = N. The slots are consecutive within batches (each of length Mi).
Option 1 is rather generic and all-inclusive but it may incur unnecessary signalling overhead. Options 2 and 3 – each in its own way – represent potentially significant signaling savings, especially when we take into account the fact that the timing mode change is not expected to occur frequently.

Proposal 2: RAN2 to discuss the above options for the case of non-consecutive slots.
4   RRC signalling vs. MAC CE use
It is possible to split the information that needs to be signalled across RRC signalling and MAC CEs, especially when we take into account the static or semi-static nature of certain parameters. Here are some examples:
· A block of slots is configured via RRC to which a specific pre-determined or signalled timing mode (e.g. Case-1) applies, and then MAC CE signaling is used to indicate to which of those slots other timing modes (e.g. Case-6 or Case-7 timing mode) should apply (i.e. MAC CE overrides the semi-static RRC configuration);
· The periodicity with which the timing mode mapping is repeated is configured via RRC, while the mapping is signalled via MAC CE(s), according to one or more of the options above (in preceding sections);
· A set of slots is configured via RRC which are to be used as starting slots, and the timing mode mapping is configured via MAC CE and assumed by the node to apply from one of the starting slots signalled by the RRC (e.g. the first such slot following reception of the MAC CE; the Nth such slot; etc.);
· The full configuration (timing mode mapping to slots, plus optionally periodicity) is done via RRC, according to one or more of the options above, and it is activated via a MAC CE (i.e. applied upon reception of a pre-defined MAC CE e.g. containing an activation bit); 

· The full configuration (timing mode mapping to slots, plus optionally periodicity) is done via MAC CE(s), according to one or more of the options above (in preceding sections), and it is activated via RRC. 
Proposal 3: RAN2 to discuss the above options for splitting the signaling of various parameters across RRC and MAC CEs.
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