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1 Introduction
In this contribution, we present our views on the remaining issues of side control information and NCR behavior.
2 Discussion
2.1 Invalid beam index in aperiodic beam indication  
Aperiodic beam indication for access link is supported together with periodic beam indication and semi-persistent beam indication. In [1], the DCI format 2_8 is used for aperiodic beam indication for NCR and is defined as below:
	7.3.1.3.9	Format 2_8
DCI format 2_8 is used for notifying the aperiodic beam indication and associated time resources 
The following information is transmitted by means of the DCI format 2_8 with CRC scrambled by NCR-RNTI:
-	Beam index 1, Beam index 2, …, Beam index N
	The bitwidth of each beam index field is determined by the higher layer parameter ncr-AperiodicBeamFieldWidth.
-	Time resource indication 1, Time resource indication 2, …, Time resource indication N
	The bitwidth of each time resource indication field is determined by max {⌈log_2(I) ⌉,1}, where I is the number of time domain resources configured by ncr-AperiodicFwdConfig. The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId, with the bit field index 0 mapped to the time resource with the smallest resource identity.
The N beam indexes are sequentially associated with the N time resource indications with one to one mapping.  N is configured by the higher layer parameter numberOfFields. The size of DCI format 2_8 is up to 128 bits.


Based on the description above, the DCI size is determined by RRC configuration, where N beam index fields and N time resource fields are transmitted via DCI format 2_8. One remaining issue is whether all the N beam index fields and N time resource fields are valid every time when gNB transmits a DCI format 2_8 indication. In other words, whether the number of valid beam/time field in DCI format 2_8 indication can be less than N.
From our understanding, there could be different number of dynamic beam indexes in different slots based on the dynamic UE scheduling. The gNB should have scheduling flexibility on number of NCR beam. Therefore, the number of valid beam/time field in DCI format 2_8 indication can be less than N. A special beam index is specified as invalid beam index, for example, beam index #0 is assumed as invalid beam index. When beam index #0 is indicated in the beam field, UE assumes that beam filed and the corresponding time resource field are invalid.
Proposal 1: The number of valid beam/time field in DCI format 2_8 indication can be less than N.
Proposal 2: A special beam index is specified as invalid beam index. UE assumes the beam filed with invalid beam index and the corresponding time resource field are invalid.
2.2 Beam indication confliction
In RAN1#112 meeting[2], the following agreements were achieved for beam indication conflict handling. 
	Agreement
A priority flag is introduced per list of periodic and semi-persistent indications. The flag gives priority to periodic and semi-persistent indications over aperiodic indications. Additionally, the following applies:
· If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.
· No conflict is expected between periodic beam indications 
· No conflict is expected between semi-persistent indications
· If there is conflict between two aperiodic indications, the latest indication is prioritized.



[bookmark: _GoBack]In [3], the priority flag and priority rules are defined as below:
	The NCR-MT can be configured to monitor PDCCH according to USS sets for detection of a DCI format 2_8 with CRC scrambled by an NCR-RNTI. A time resource and a corresponding beam index for transmissions or receptions on the access link are indicated by corresponding fields in DCI format 2_8 [4, TS 38.212]. When the NCR detects more than one DCI formats 2_8 that indicate beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols a beam index that is indicated by a DCI format 2_8 that the NCR-MT detects in a most recent PDCCH monitoring occasion. The time resource starts at a slot that is offset by slotOffsetAperiodic slots from a reference slot and at a symbol that is offset by symbolOffset from the start of the slot, and has a duration provided by durationInSymbols for a SCS provided by ncr-referenceSCS. The reference slot is a slot that is after a slot of a PDCCH reception that provides the DCI format 2_8 by a number of slots indicated by FG 43-3.
If 
-	a first time resource provided by NCR-SemiPersistentFwdResourceSet is indicated by a MAC CE command and is associated with a first beam index, and 
-	a second time resource is provided by NCR-PeriodicFwdResourceSet and is associated with a second beam index, and 
-    the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies the first beam index for transmissions or receptions on the access link in the set of symbols. 
If 
-	a first time resource is provided by NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet and is associated with a first beam index, and 
-	a second time resource is indicated by DCI format 2_8 and is associated with a second beam index provided by the DCI format 2_8, and
-    the first time resource overlaps with the second time resource in a set of symbols,
the NCR applies, for transmissions or receptions on the access link in the set of symbols, 
-	the first beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet includes priorityFlag, and
-	the second beam index if NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet does not include priorityFlag.
The NCR does not expect overlapping time resources provided by either NCR-PeriodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet to be associated with different beam indexes.


There are two remaining issues on the beam indication confliction, one is confliction within aperiodic beam indication, the other is confliction between semi-persistent beam indication without priority flag and periodic beam indication with priority flag. We discuss the two cases respectively in this section. 
Confliction within aperiodic beam indication 
The key point of beam indication confliction is that the overlapping time resources associated with different beam indexes. Based on the current RRC parameter design, PeriodicFwdResourceSet includes multiple PeriodicFwdResource and each PeriodicFwdResource includes one beam index and one time resource. The beam indication confliction may happen either within one PeriodicFwdRsoureceSet or between more than one PeriodicFwdResourceSets. So is SemipersistentFwdResourceSet. The current CR solves the conflictions by depicting that NCR does not expect overlapping time resources provided by either NCR-PerodicFwdResourceSet or NCR-SemiPersistentFwdResourceSet to be associated with different beam indexes.
However, for aperiodic beam indication, only the confliction between more than one DCI format 2_8 was solved by applying the latest aperiodic beam indication in the overlapping symbols. In aperiodic beam indication, at most N beam-time pair can be indicated in one DCI format 2_8, the confliction that overlapping resources indicated by one DCI format 2_8 are associated with different beam indexes should also be avoided.
Proposal 3: The NCR does not expect overlapping time resources provided by one DCI format 2_8 to be associated with different beam indexes.
Confliction between semi-persistent and periodic beam indication 
Priority flag and pre-defined rules have been introduced in Rel.18 for solving the confliction between different beam indication types. According to the agreements, periodic beam indication and semi-persistent beam indication with priority flag or without priority flag had been discussed. 
However, the case that periodic or semi-persistent beam indication without priority flag and semi-persistent or periodic beam indication with priority flag are missing. In case of semi-persistent beam indication with priority and periodic beam indication without priority flag, the semi-persistent indication has higher priority than periodic indication, which is align with the pre-defined rule. In case of periodic beam indication with priority and semi-persistent beam indication without priority flag, the priority order is periodic higher than aperiodic higher than semi-persistent, while the semi-persistent is assumed to have higher priority than periodic based on the rules.
From our understanding, the contradiction can be avoid by prioritize the beam indication with priority flag. Therefore, in case of confliction between periodic beam indication with priority and semi-persistent beam indication without priority flag, periodic beam indication with priority is prioritized. 
Proposal 4: In case of confliction between periodic beam indication with priority flag and semi-persistent beam indication without priority flag, periodic beam indication with priority flag is prioritized.
3 Conclusions
In this contribution, we present the discussion on the remaining issues on side control information to enable NR network-controlled repeaters, we have the following proposals:
Proposal 1: The number of valid beam/time field in DCI format 2_8 indication can be less than N.
Proposal 2: A special beam index is specified as invalid beam index. UE assumes the beam filed with invalid beam index and the corresponding time resource field are invalid.
Proposal 3: The NCR does not expect overlapping time resources provided by one DCI format 2_8 to be associated with different beam indexes.
Proposal 4: In case of confliction between periodic beam indication with priority flag and semi-persistent beam indication without priority flag, periodic beam indication with priority flag is prioritized.
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