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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#99, we agreed the following [1]:
Agreements:
· Possible values for RRC parameter timedurationforCI can be:
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion 
· At least the same as the configured UL CI monitoring periodicity
· FFS whether or not to additionally support multiple of UL CI monitoring periodicity
· Otherwise (i.e., >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity)
· {2, 4, 7, [14]} OS, which SCS is used when determine the time duration
· SCS for the DL BWP carrying UL CI
· FFS The UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot

Agreements:
· The DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded from the reference time region for UL CI
· The partition of reference time region is done after excluding the DL symbols
· The symbols used for SSB are also excluded

This contribution discusses some issues based on these agreements.

2. Discussions 
For UL CI monitoring periodicity that is less than a slot, the duration of the Reference Uplink Region, i.e. the RRC parameter timedurationforCI and the UL CI monitoring periodicity are independently configured.  Hence, it is possible that two Reference Uplink Regions (RUR) overlap in time.
Observation 1: For UL CI monitoring periodicity < 1 slot, the Reference Uplink Regions can be configured to overlap in time.

The time granularity (i.e. width) of a time partition is dependent upon the number of OFDM symbols TCI in the RUR and the number of partitions GCI configured for the RUR.  It is also agreed that the RUR excludes DL symbols and symbols used for SSB, i.e., if the RUR overlaps with these symbols (e.g. DL symbols), the number of OFDM symbols TCI that is used to partition the time portion is reduced.  Hence, for a configured GCI, the time granularity of the RUR can be different for different UL CI monitoring occasions.
Observation 2: Since the number of OFDM symbols TCI in an RUR can be different depending on whether it overlaps with DL symbols or symbols for SSB, the time granularity of a RUR can be different in different UL CI monitoring occasions.

Since the time granularity of an RUR can be different and adjacent RURs can overlap, this may cause ambiguity on the indicated portions (i.e. pre-empted portion) within the overlapping region.  An example is shown in Figure 1, where the duration of the RUR, i.e. timedurationforCI, is configured to be 7 OFDM symbols and the number of partitions GCI = 4.  Here the UL CI monitoring periodicity is less than 1 slot where the first two RURs in the slot, i.e. RUR#1 and RUR#2, are separated by 5 OFDM symbols and the first two symbols in the slot are DL symbols.  Since RUR#1 overlaps with 2 DL symbols, the number of OFDM symbols TCI, in RUR#1 is 5 symbols and this leads to a time partition with time granularity {1, 1, 1, 2} symbols for the 1st, 2nd, 3rd and 4th time partitions respectively.  RUR#2 does not overlap with any DL symbols and so TCI = 7 symbols, which gives a time partition with time granularity {1, 2, 2, 2} symbols for the 1st, 2nd, 3rd and 4th time partitions respectively.  This leads to different time granularities in the overlapping region of RUR#1 and RUR#2 (i.e. between time t4 to t6 in Figure 1) where the time granularity for RUR#1 is 2 OFDM symbols whilst that for RUR#2 is 1 OFDM symbol.  In this example the UL CI for RUR#1 indicates , i.e. portion between time t4 to t6 & frequency f1 to f2 is pre-empted.  While UL CI for RUR#2 indicates , i.e. portion between time t4 to t5 & frequency f1 to f2 is pre-empted.  That is RUR#1 shows a bigger region than that of RUR#2, as being pre-empted, thereby causing confusion as to which resources are being pre-empted.
Observation 3: The time granularity between two overlapping RUR can be different, which can cause ambiguity as to which resources are being pre-empted.


[image: ]
[bookmark: _Ref32503190]Figure 1: Overlapping RUR with different time portion granularities
One way to resolve the ambiguity when there are indicated portions of two overlapping RURs with different time granularities is to take the overlapping indicated resources as the actual indicated region, i.e. resources that are indicated as being pre-empted in both RURs [2].  For the example in Figure 1, the overlapping indicated regions are between time t4 to t5 and frequency f1 to f2.  This allows the gNB to make use of the finer granularity of the two overlapping RURs, which will reduce ghost pre-emptions.
[bookmark: _GoBack]Proposal 1: When two adjacent RURs overlap in time with different time granularities in the overlapping region, the resources that are pre-empted (i.e. occupied by another UE) are the resources in the overlapping regions indicated as being pre-empted by these two RURs.

3. Conclusion
In this contribution, we discuss time granularities of two overlapping RURs.  We observe the following: 
Observation 1: For UL CI monitoring periodicity < 1 slot, the Reference Uplink Regions can be configured to overlap in time.
Observation 2: Since the number of OFDM symbols TCI in an RUR can be different depending on whether it overlaps with DL symbols or symbols for SSB, the time granularity of a RUR can be different in different UL CI monitoring occasions.
Observation 3: The time granularity between two overlapping RUR can be different, which can cause ambiguity as to which resources are being pre-empted.

We therefore propose the following:
Proposal 1: When two adjacent RURs overlap in time with different time granularities in the overlapping region, the resources that are pre-empted (i.e. occupied by another UE) are the resources in the overlapping regions indicated as being pre-empted by these two RURs.
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