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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 remaining issues related to side-control information and NCR behavior.
[bookmark: _Ref178064866]Discussion
Periodic and semi-persistent priorities
In RAN1 #112 [2], the below has been agreed regarding resolution of conflict and priorities in case of multiple beam indications for the same time resource.
	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.


RAN1 discussed the interpretation of the priority flag in RAN1 #113 without any conclusion [5]. In the present specification text in 38.213 [4], the prioritization between periodic indication and semi-persistent indication are clearly defined, as well as between periodic and semi-persistent indications on the one hand and aperiodic indication on the other hand. However, the prioritization between periodic indication with flag and semi-persistent indication without flag, is missing. In our view, there are two solutions to this problem:
1. Express in the specification that time-wise coinciding configurations between periodic and semi-persistent indications are not expected, at least not if they are configured with different beam indices, or,
2. Specify the relationship between periodic indication with flag and semi-persistent indication without flag.
In our view, 1 would still not prevent a misconfiguration, resulting in unspecified behaviour whereas 2 would cover all possible cases. For this reason, we prefer to specify the relationship between periodic with flag and semi-persistent configurations without flag. We acknowledge that Nokia, in [5], presented a very elegant and efficient solution to the overall prioritization order by explicitly stating the logical priority order among all possible types of configurations, with, or without flag. While we are agreeing with the result, we also realize that it would require a significant overhaul of the specification, considering its present formulations. For that reason, we prefer a slight alternative, that we think more easily can be included in the present specification, i.e., to clearly describe that a periodic indication with priority flag gives priority over a semi-persistent indication without a priority flag. A text proposal related to this matter is provided in Appendix A.
[bookmark: _Toc145953365][bookmark: _Toc142557349][bookmark: _Toc142681825][bookmark: _Toc146902039]A periodic configuration configured with the priority flag takes precedence over a semi-persistent configuration configured without priority flag.
[bookmark: _Toc142557350][bookmark: _Toc142681826][bookmark: _Toc146902040]Agree to the text proposal in Appendix A.
Correction of backhaul UL beam indication
The current specification text about NCR Uplink Backhaul link beam indication states that for transmissions on the backhaul link the NCR will be provided by a MAC CE a spatial filter corresponding to a unified TCI state or SRI, see below from the draft CR for introducing Rel-18 NCR in TS 38.213 [4].
	*** Unchanged parts are omitted ***
When the NCR does not simultaneously transmit on the control link and the backhaul link
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or SRI for determining a spatial filter, for transmissions on the backhaul link
-	if the NCR does not receive an indication of a unified TCI state for transmissions by the NCR-MT, transmissions on the backhaul link use a same spatial filter as the one associated with the PUCCH resource with the smallest pucch-ResourceId in PUCCH-ResourceSet 
-	else, transmissions on the backhaul link use a spatial filter corresponding to an indicated unified TCI state for transmissions by the NCR-MT. 
-	else transmissions on the backhaul link use a spatial filter corresponding to a unified TCI state or SRI provided by a MAC CE [11, TS 38.321].
*** Unchanged parts are omitted ***


In our opinion, “unified TCI state” is not a term precisely reflecting the description about the NCR UL Backhaul Beam Indication MAC CE in the draft CR for introducing Rel-18 NCR in TS 38.321, see below from [7]. According to [7], the NCR may be provided with an UL TCI State, or a joint TCI state, or an SRI.  
	*** Unchanged parts are omitted ***
The NCR Uplink Backhaul Beam Indication MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.y-1):
-	Uplink TCI state ID or SRI: This field is used to indicate the uplink beam to be used for backhaul link transmission. If the dl-OrJointTCI-StateList is configured as specified in TS 38.331 [5] and unifiedTCI-StateType is configured with a value joint, this field contains TCI-StateId (comprising all 7 bits) of a Joint TCI State configured in the active DL BWP, which is used as the uplink beam indication for backhaul link transmission. If the ul-TCI-StateList is configured as specified in TS 38.331 [5], this field contains TCI-UL-State-Id (contained in the 6 rightmost bits) of an UL TCI State configured in the active UL BWP, which is used as the uplink beam indication for backhaul link transmission, with the 1 remaining bit set to zero. Otherwise, this field contains an SRI (contained in the 4 rightmost bits) referring to an SRS-ResourceID configured in the active UL BWP which is used as the uplink beam indication for backhaul link transmission, with the 3 remaining bits set to zero;
*** Unchanged parts are omitted ***


Appendix B presents a text proposal to TS 38.213 [4] to better align the related specification text with TS 38.321.
[bookmark: _Toc146902041]Agree to the text proposal in Appendix B.
Alignment text proposals for 38.212 and 38.213 for NCR
The current (draft) CRs for introducing Rel-18 NCR in TS 38.212 [6] and TS 38.213 [4] are not aligned with the RAN2 CR introducing support for NCR to TS 38.331 [3]. Appendix C and Appendix D present text proposals to better align the different specifications.
[bookmark: _Toc142557351][bookmark: _Toc142681827][bookmark: _Toc146902042]Agree to the text proposal in Appendix C.
[bookmark: _Toc142681828][bookmark: _Toc146902043]Agree to the text proposal in Appendix D.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	A periodic configuration configured with the priority flag takes precedence over a semi-persistent configuration configured without priority flag.
Proposal 2	Agree to the text proposal in Appendix A.
Proposal 3	Agree to the text proposal in Appendix B.
Proposal 4	Agree to the text proposal in Appendix C.
Proposal 5	Agree to the text proposal in Appendix D.
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20	Network controlled repeater
*** Unchanged parts are omitted ***
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 unless only the NCR-PeriodicFwdResourceSet includes a priorityFlag, in which case the second beam index is applied.
*** Unchanged parts are omitted ***
[bookmark: _Ref145952441]Text proposal on alignment in TS 38.213 for backhaul UL beam indication
20	Network controlled repeater
*** Unchanged parts are omitted ***
When the NCR does not simultaneously transmit on the control link and the backhaul link
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or SRI for determining a spatial filter, for transmissions on the backhaul link
-	if the NCR does not receive an indication of a unified TCI state for transmissions by the NCR-MT, transmissions on the backhaul link use a same spatial filter as the one associated with the PUCCH resource with the smallest pucch-ResourceId in PUCCH-ResourceSet 
-	else, transmissions on the backhaul link use a spatial filter corresponding to an indicated unified TCI state for transmissions by the NCR-MT. 
-	else transmissions on the backhaul link use a spatial filter corresponding to a unified  a UL TCI state, or a joint TCI state, or SRI provided by a MAC CE [11, TS 38.321].
*** Unchanged parts are omitted ***
[bookmark: _Ref142654035]Text proposal on parameter alignment in TS 38.212
*** Unchanged parts are omitted ***
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 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, where  is the number of time domain resources configured by ncr-AperiodicFwdConfig aperiodicFwdConfig. The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig aperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId aperiodicFwdTimeRsrcId, 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.
*** Unchanged parts are omitted ***
[bookmark: _Ref142681796][bookmark: _Ref145952703]Text proposal on parameter alignment in TS 38.213
20	Network controlled repeater
*** Unchanged parts are omitted ***
When the NCR does not simultaneously receive on the control link and the backhaul link
-	if the NCR does not support determination of a TCI state for receptions on the backhaul link based on an indication of a TCI state by the serving cell, or if the NCR does not receive an indication of a TCI state, for receptions on the backhaul link [11, TS 38.321]
-	if the NCR does not receive an indication of a unified TCI state for receptions by the NCR-MT, receptions on the backhaul link use same QCL parameters as the ones for PDCCH receptions in a CORESET with the lowest controlResourceSetId 
-	else, receptions on the backhaul link use the QCL parameters provided by an indicated unified TCI state for receptions by the NCR-MT 
-	else receptions on the backhaul link use QCL parameters provided by a TCI state in a NCR Downlink Backhaul Link Beam Indication MAC CE [11, TS 38.321].
When the NCR does not simultaneously transmit on the control link and the backhaul link
-	if the NCR does not support determination of a spatial filter for transmissions on the backhaul link based on an indication of a unified TCI state or SRI by the serving cell, or if the NCR-MT does not receive an indication of a unified TCI state or SRI for determining a spatial filter, for transmissions on the backhaul link
-	if the NCR does not receive an indication of a unified TCI state for transmissions by the NCR-MT, transmissions on the backhaul link use a same spatial filter as the one associated with the PUCCH resource with the smallest pucch-ResourceId in PUCCH-ResourceSet 
-	else, transmissions on the backhaul link use a spatial filter corresponding to an indicated unified TCI state for transmissions by the NCR-MT. 
[bookmark: _Hlk145498382]-	else transmissions on the backhaul link use a spatial filter corresponding to a unified TCI state or SRI provided by a NCR Uplink Backhaul Link Beam Indication MAC CE [11, TS 38.321].
The NCR-Fwd uses a same beam for transmissions and receptions on the access link during respective time resources associated with the beam.
The NCR can be provided by ncr-PeriodicFwdResourceSetToAddModList periodicFwdRsrcSetToAddModList a list of sets of resources for transmissions or receptions on the access link. A set of resources, from the list of sets of resources, is provided by NCR-PeriodicFwdResourceSet and occurs with a periodicity provided by ncr-periodicity periodicityAndOffset. A resource from the set of resources is provided by NCR-PeriodicFwdResource and includes a pair of a time resource provided by ncr-PeriodicTimeResource periodicTimeRsrc and a beam [20, TS 38.106] with an index provided by ncr-beamIndex. The time resource starts at a slot that is offset by slotOffsetPeriodic periodicityAndOffset slots from the start of the period for the set of resources 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 NCR can be provided by ncr-SemiPersistentFwdResourceSetToAddModList semiPersistentFwdRsrcSetToAddModList a list of sets of resources for transmissions or receptions on the access link and a the NCR Access Link Beam Indication MAC CE command can indicate a set of resources for the NCR to use or to stop using based on a corresponding identity provided by ncr-SemiPersistentFwdResourceSetId semiPersistentFwdRsrcSetId [11, TS 38.321]. The NCR uses or stops using the set of resources starting from the first slot that is after slot  where  is the slot where the NCR-MT would transmit a PUCCH with HARQ-ACK information associated with the PDSCH providing the MAC CE command and  is the SCS configuration for the PUCCH transmission. The set of resources is provided by NCR-SemiPersistentFwdResourceSet and occurs with a periodicity provided by ncr-periodicity periodicityAndOffset. A resource from the set of resources is provided by NCR-SemiPersistentFwdResource and includes a pair of a time resource provided by ncr-SemiPersistentTimeResource semiPersistentTimeRsrc and a beam with an index provided by ncr-beamIndex, where beamIndex can be updated by the NCR Access Link Beam Indication MAC CE command. The time resource starts at a slot that is offset by slotOffsetSemiPersistent periodicityAndOffset slots from the start of the period for the set of resources 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 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-RNTIncr-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 the NCR Access Link Beam Indication 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.
 *** Unchanged parts are omitted ***
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