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[bookmark: _Ref145428603]Introduction
The specification work for the network-controlled repeater was defined in [1]. Below, we present our views on the remaining issue related to control-plane signalling and procedures for NCR.
[bookmark: _Ref178064866]Discussion
Conflicting beam indications within a single DCI format 2_8 and number of actual fields in DCI 2_8
In RAN1#112bis-e meeting, the following agreement has been made regarding how to configure the number of time resource fields in DCI [2].
	Agreement
For the aperiodic beam indication via DCI 5-0, the following option is supported:
· Option-4:
· The DCI size of DCI Format 5-0 is implicitly determined by the RRC configuration with the maximum value as 128.
· The [maximum] number of fields for time resource indication (Tmax) is explicitly configured by dedicated RRC parameter with the maximum value as [16] or [32].
· FFS: How to support and address an actual number of fields for time resource indication is smaller than the configured maximum number.


In [3], the FFS on actual number of fields has been discussed and the moderator concluded that there is an understanding that the NCR-MT will detect/decoding all fields equally and it is up to a gNB to duplicate a configuration.
In [4], the discussion on partial duplication was carried on as a duplication of a time resource configuration but with different beam indication within a single DCI 2_8 is an unresolved conflict. The case is equivalent to multiple time resources indicated by a DCI format 2_8 overlapping in time (opposite to duplication of a time resource) with different beam indications. There is nothing in the specification preventing these cases, resulting in ambiguous behaviour. Hence it is not an optimization but a potential error case. One should remember that for the same reason prioritization mechanisms amongst periodic, semi-persistent and aperiodic beam indications, and prioritization mechanisms between different DCI format 2_8 have been specified.
[bookmark: _Toc158813594]There is nothing in the specification preventing a gNB providing any combination of aperiodic beam indicating via DCI 2_8.
[bookmark: _Toc158813595]Conflicting beam indications for duplicated or overlapping time resources results in ambiguous behaviour of NCR.
[bookmark: _Toc158813596]If the case of conflicting beam indications within one DCI 2_8 is not resolved, it remains an error case.
Different options of behaviour have been brought up:
1. A certain indication has priority, e.g., the first, or last one.
2. An NCR should not expect conflicting beams for one time resource.
3. The gNB does not need to send conflicting beam index for the overlapping time resources.
With the current specification, a gNB is allowed to send conflicting beam indices for overlapping time resources, and it can be sensible to do as we explain below. There is no limitation to a need basis.
Not allowing a duplication or overlap seems an easy way out but is far from supporting performance in an NCR coverage cell. The indication of two beams with overlapping associated time resources has direct implication on scheduler implementation and performance. Without NCR, a gNB scheduler has almost complete flexibility when scheduling time resources. Oppositely, with NCR, the gNB scheduler relies on what is configured in the RRC configured time resource table (NCR-AperiodicFwdConfig) and the gNB scheduling must (simultaneously) adjust to 1) what durations of time resources are available, and 2) what offset are configured for each respective duration. Therefore, a gNB scheduler depends on a limited set of available options from NCR scheduling side. And with the current maximum number of 112 time-resource configurations and considering that duration and offset are tied together, this is not much. Combining, by time overlapping and priority rule(s), beam configurations would greatly relax the configuration constraint and solving the current potential error case accordingly is an opportunity. By example, the gNB wants to schedule 6 symbols to a first UE and right after 5 symbols to a second UE, the RRC table only provides time configurations for 5 and 7 symbols with a suitable offset (and maybe 6 symbols but with a different offset). With the current configuration, the gNB could only schedule 5 symbols to the first UE, include a gap of one unused symbol, and schedule the second UE with 5 symbols. When exploiting time overlapping with the priority on the later provided beam indication, the gNB can indicate a first beam to the first UE with 7 associated time resources, following the second beam indication that overlaps by one symbol. The result would be that the 7 symbols are cut down to effectively 6 symbols (the intention of the original scheduling), thereby allowing for a more flexible use of that configuration. It is just a small example showing the potential of time overlapping of aperiodic beam indication as a proper fix for the current error case. We therefore think that the first option above, that a certain indication has priority, makes most sense under the circumstances, as it resolves an open specification error case, supports potentially increased performance in NCR cells and would also address the open question on duplication of a time resource configuration with different beams indications.
[bookmark: _Toc148697223][bookmark: _Toc149928633][bookmark: _Toc158813597][bookmark: _Toc142557349][bookmark: _Toc142681825]When the NCR detects within a DCI format 2_8 beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols the beam index that is indicated by the highest beam/time pair index in the DCI.
[bookmark: _Toc158813598]Agree on the TP for TS 38.213 in the appendix.
Conclusion
In the previous sections we made the following observations: 
Observation 1	There is nothing in the specification preventing a gNB providing any combination of aperiodic beam indicating via DCI 2_8.
Observation 2	Conflicting beam indications for duplicated or overlapping time resources results in ambiguous behaviour of NCR.
Observation 3	If the case of conflicting beam indications within one DCI 2_8 is not resolved, it remains an error case.

Based on the discussion in the previous sections we propose the following:
Proposal 1	When the NCR detects within a DCI format 2_8 beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols the beam index that is indicated by the highest beam/time pair index in the DCI.
Proposal 2	Agree on the TP for TS 38.213 in the appendix.
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Text proposal on beam indication priority rules in TS 38.213
*** Unchanged parts are omitted ***
20           Network controlled repeater
*** Unchanged parts are omitted ***
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 within a DCI format 2_8 beam indexes for time resources overlapping in a set of symbols, the NCR uses for the set of symbols the beam index that is indicated by the highest beam/time pair index in the DCI. 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 referenceSCS and the cyclicPrefix of the active DL BWP. The reference slot is the first slot with the SCS provided by referenceSCS that starts no earlier than the start of 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 AperiodicBeamIndicationForAccessLink [18, TS 38.306] with the SCS of PDCCH reception.
*** Unchanged parts are omitted ***
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