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[bookmark: _GoBack]1	Introduction
During the RAN1#90b meeting and in the following email discussions, the resource sets for reserved resources have been intensively debated. Rather stable proposals have been reached for the RB-level resource sets. These proposals are shown below.
What still is missing and needs to be discussed during RAN1#91, is how to link the resource sets to the L1 signaling. This contribution is intended to give some input this discussion. 
	Proposal-1:
Working assumptions:
        On the RB-symbol level, NR supports at least UE specific RRC configuration of at least the following parameters for a DL rate-matching resource set(s)
        A UE can be RRC configured with one or multiple pairs of bitmap-1 and bitmap-2, each pair determining a time-frequency resource set, i.e. kronecker(transpose(bitmap-1), bitmap-2) 
        a bitmap-1 of at least RB granularity (up to 275 bits, one bit corresponding to one RB)
        FFS whether other granularities, e.g. 2,4, 6, 8,16 RBs, maximum number of RBs, are also supported
        a bitmap-2 of 14 symbols (i.e. 1 slot) in time for which the first bitmap applies (one bit per symbol)
        FFS: support of bitmap-2 of size 28 a 56 symbols
        FFS configuration of bitmap-1 and bitmap-2 pairs or other method by RMSI/OSI
 
 
Proposal-2:
        On the RB-symbol level, for a DL rate-matching resource set(s),  NR supports  at least UE specific RRC configuration of bitmap-3 in addition to  bitmap-1 and bitmap-2 pair
        A UE can be RRC configured with one bitmap-3 per each pair of bitmap-1 and bitmap-2
        each bit in bitmap-3 corresponds to a unit equal to a duration of the bitmap-2, and indicates whether the pair is present in the unit or not
        bitmap-3 is composed of {1, 5, 10, 20 or 40 units} but is at most of duration [down-select between 20 or 40 ms]
        The lengh of bitmap-3  for different bitmap-1 and bitmap-2 pairs can be different.
        When bitmap-3 length is 1, bitmap-3 is not explicitly configured.
        the rate-matching configuration repeats in time with periodicity equal to duration of bitmap-3
        a UE rate-matches around union of resources (i.e resrouce sets) where, each resource is expressed by a set of bitmap-1, bitmap-2 and bitmap-3.
        FFS: whether the bitmap-3 is configured or not when the pair of bitmap-1 and bitmap-2 is associated with L1 signalling.
· Note: the bitmap-3 can be configured at least for the pair of bitmap-1 and bitmap-2 is not associated with L1 signalling. (indented)
        FFS configuration of bitmap-3 or other method by RMSI/OSI
 
 
Proposal-3:
        On the RB-symbol-level for a DL rate-matching resource set(s), the pair(s) of bitmap-1 and bitmap-2 is/are configured:
        UE can be configured with resource set(s)
        Alt1: either only per cell or only per BWP
        Alt2: no restriction
        using common PRB indexing when configured per serving cell
        the resource set is configured with a given numerology. FFS on conversion of the given numerology to numerology of the active BWP.
        using UE-specific PRB indexing when configured per BWP
        the resource set is configured in numerology of a BWP.
 


2	L1 resource set indication
L1 signaling can dynamically indicate resource sharing and rate matching based on the configured resource sets. If only few resource sets will be considered, a bitmap indication can be used, each bit refers then to one resource set. According the current discussions on DCI payload, probably 3 bits should not be exceeded. It is likely that more than 3 resource sets would be defined for the purpose of dynamic re-use. Therefore, it should be considered to combine multiple resource sets and to indicate them jointly with the same bit in the DCI. 
The use cases for the RB-level resource sets can roughly be divided into the following classes:
· Resource sets used for dynamically reserved resource;
· Resource sets used for the target UE’s CORESET;
· Resource sets used for other UE’s CORESET;
When determining the link between resource sets and L1 signaling bits, some principles can be considered, such as:
· One class of resource sets can be jointly indicated by the same L1 signaling bit or bits.
· The resource sets which appear on different time occasions can be jointly indicated by the same L1 signaling bit or bit ranges. For example. one resource set appears at odd slots, and the other resource set appears at even slots, so that they could be jointly indicated by the same L1signaling bit.  
Proposal 1: The number of bits being used for dynamical indication of the availability of resource sets can be less than the number of configured resource sets
Proposal 2: Multiple resource sets can be indicated by the same bit in the DCI.
· The resource set to DCI bit mapping can be configured semi-statically.
Different resource sets may have different periodicities in their appearing occasions or an occasion offset. The L1 signaling bit can defer to different resource set(s) during different slots. For example in Figure 1 below, resource set1 and resource set3 have the same occasion period, i.e. once per slot. Resource set2’s occasion period, on the other hand, is once every second slot. These different periodicities can be reflected in the bitmap of the L1signaling.A bitmap of length 2 could be re-interpreted between odd and even slots. In the odd slots, the first bit indicates resource set1’s dynamic reuse, and the second bit indicates resource set3’s dynamic reuse. These are the only resource sets that are present during odd slots. During even slots, however, one of the two bits indicates two combined resource sets, for example resource set1 and resource set2, resource set3 combined with resource set2. The other bit is then used for the remaining single resource set. The linking is not fixed, but dependent on the overlap between all the three resource sets and the scheduled PDSCH.  
If the overlapping between all the three resource sets and the scheduled PDSCH is only one resource set, i.e. the number of resource sets that need to be dynamically indicated is less than the bitmap length, shown as slot3 in Figure 1, there will be redundant bit(s) in the bitmap. With these redundant bit(s), maybe some other information can be indicated, such as whether the L1 signaling bitmap length can be changed for the next scheduling slot, or resource set splitting can be indicated and a finer granularity can be realized.   


Figure 1 - Resource sets with different occasion periodicity
Another important question is whether to use a UE-specific DCI or a Group-common DCI to indicate reuse signaling. We see two important advantages with the UE specific indication:
· The PDSCH resource allocation is achieved in one shot by decoding of the UE specific DCI. For group common indication, the two DCIs (UE specific PDSCH and group common for resource reuse) need to be decoded. This can have negative impact on the processing time as well on the reliability. 
· Better re-use efficiency if resource sets can be indicated in a UE-specific manner.
But some other resource sets, e.g. being used for rate matching around RS REs, can be indicated in Group-common DCI. This would reduce the bitmap overhead in the UE-specific DCI, so only UE-specific DCI or both UE-specific DCI and Group-common DCI can be chosen for the resource sharing.
Proposal 3: L1 sharing resource indication shall be UE-specific, or both UE-specific and Group-common. 
3	Handling overlapping of the configured resource sets 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]When several resource sets are configured for one UE, since each resource set for a UE is configured independently, it is possible that two or more resource sets would overlap. For example, as shown in Figure 2, for UE 1, two overlapped resource sets can be configured. There are three possible overlapping scenarios.


Figure 2 - Three scenarios with overlapping resource sets
[bookmark: OLE_LINK11]If L1 signaling indicates that the scheduled PDSCH is rate-matched around resource set 1 but is mapped to the resources of resource set 2, i.e. adverse indication for resource set1 and resource set2, there is confusion for the UE to deal with the overlapping area. A mechanism is needed to resolve this confusion. Below, four candidate schemes are introduced for this purpose:
Option1: To avoid the L1 signaling conflict, the gNB configures one or more type2 resource sets for one UE, which do not overlap with each other, i.e. overlapping type2 resource sets are not supported as configuration for one UE.
Option2: Contrary to Option1, allow configuring several overlapping type2 resource sets for one UE, but the gNB should indicate each type2 resource set or each overlapping type2 resource sets priority. When a conflict occurs, the lower priority resource set’s L1 signaling can be overridden by the higher priority resource set’s L1 signaling.
[bookmark: OLE_LINK19]Option3: Without any configuration limitation, when a conflict occurs, apply logical AND for the indication of the overlapping area, but do not affect the non-overlapping area.
Option4: Without any configuration limitation, when a conflict occurs, apply logical OR for the indication of the overlapping area, but do not affect the non-overlapping area.
[bookmark: OLE_LINK20]For the different purposes/use cases of each type2 resource set, multiple options can be applied independently or mixed. For example, for a type2 resource set used for dynamic rate matching around some RS Res can be defined as a high priority resource set. When a conflict with other resource sets’ L1 signaling occurs then the rate matching around all regions belonging to this high priority resource set should be guaranteed. For other low priority resource sets, logical AND or logical OR can be applied for the overlapping area. Further considering logical OR should be more reasonable than logical AND, because if the gNB indicates one resource set can be reused by the scheduled PDSCH, the bit in L1 signaling defers to ‘1’, which means the whole region of the resource set is unoccupied; if the gNB indicates one resource set that cannot be reused by the scheduled PDSCH, the bit in the L1 signaling defers to ‘0’, which means some or all of the resource set region cannot be used. Logical OR for the overlapping area can cover these two cases, that both some of the resource set region cannot be used and also that all of the resource set region cannot be used. The logical AND, on the other hand, can only realize one case, i.e. that the whole resource set region cannot be used.
Proposal 4: When multiple resource sets overlap, the status of the overlapping region shall be obtained from a logical OR operation between the indication bits of the individual resource sets. This means as soon as one resource set is indicated as “available” for PDSCH re-use, the PDSCH shall be assumed to be mapped on the overlapping region.
[bookmark: OLE_LINK2]4	Conclusions
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution we have discussed the dynamic indication of resource sets for sharing with PDSCH transmission, and have the following proposals:
Proposal 1: The number of bits being used for dynamical indication of the availability of resource sets can be less than the number of configured resource sets
Proposal 2: Multiple resource sets can be indicated by the same bit in the DCI.
· The resource set to DCI bit mapping can be configured semi-statically.
Proposal 3: L1 sharing resource indication shall be UE-specific, or both UE-specific and Group-common.
Proposal 4: When multiple resource sets overlap, the status of the overlapping region shall be obtained from a logical OR operation between the indication bits of the individual resource sets. This means as soon as one resource set is indicated as “available” for PDSCH re-use, the PDSCH shall be assumed to be mapped on the overlapping region.
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