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1. Introduction 
In RAN1#112, the NCR item is officially finished and related CRs [1] [2] [3] on 38.212, 38.213 and 38.201 are provided based on the agreements had been made and approved in RAN#101 [4]. However, there are some of remained topics to fully reflect agreements to specification and to remove ambiguity on UE and/or gNB behavior. In this contribution, we discuss the remaining topics to support NCR.

2. Discussion
In this section, access link beam indication and backhaul link beam indication are discussed in each sub sections. Related TPs following discussion are provided.

2.1 Access link beam indication
In the draft CR of 38.212, DCI format 2_8 is described in detail for notifying the aperiodic beam indication and associated time resources, Tmax equals to Lmax and is configured by RRC as agreed. With that, the number of fields in DCI for aperiodic access link beam indication cannot be changed dynamically in such configuration and only can be updated by RRC. Therefore, when the number is not sufficient, frequent DCI scheduling is inevitable. On the other hand, when it is too large, gNB has to wait until the number of beam information reaches Lmax through DCI, which hinders the scheduling flexibility of gNB and is not aligned with the intention of "dynamic" beam indication. To resolve it, it needs to be considered how L (<Lmax) number of beams to be indicated by DCI.
Two options can be considered. The first method is the remained fields after gNB intended beam indication field are padded by the identical information of gNB intended beam indication field. To do so, how the remained part is padded should be discussed for preventing NCT-MT to interpret it as an error case, which turns out to be variety of combinations; for example, only the first or the last valid forwarding resource is duplicated and padded until the end or the whole valid forwarding resource is cyclic shifted, so on. On the other hand, the second method is directly indicating the number of valid indications in a single DCI. Although it requires the dedicated field in the DCI, it can prevent such too much further discussion on it and guarantee the flexibility of gNB scheduling. As discussed, inserting an actual number of beam indication field in DCI format 2_8 is straightforward way to go.

Proposal 1. To support the case where only L (< Lmax) beams are indicated in the aperiodic beam indication, introduce actual number of beam indication fields in DCI Format 2_8.

Proposal 2. Adopt following TP in 38.212
	==================================Unchanged part 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:
-	The actual number of beam indication field
	The bitwidth of actual number of beam indication field is determined by . The number indicated by this field, M, represents valid pairs of beam index and time resource where M is less than or equal to N. The M beam indices are sequentially associated with the M time resource indications with one to one mapping. N is configured by the higher layer parameter numberOfFields.
-	Beam index 1, Beam index 2, …, Beam index NM
	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 NM
	The bitwidth of each time resource indication field is determined by max, where  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.
==================================Unchanged part omitted=================================



2.2 Backhaul link beam indication
In this section, remaining issues for backhaul link beam indication, i.e., definition for time duration of simultaneous operation in C-link and backhaul link is discussed. In draft CR 38.213, the beam determination procedure according to whether the control link and backhaul link is simultaneously operating or not is described well. The definition of simultaneous operation should be crystal clear since the beam determination depending on cases are different, however it is missing. There is no ambiguity regarding whether NCR-MT is operating or not for scheduled uplink transmission and downlink reception. Besides, there are cases should be defined for simultaneous operating time duration.
For the downlink, all of the measurement resources configured for NCR-MT to measure or monitor should be considered to be operating. Depending on implementation of NCR, there is possibility that NCR-MT skips the real measurement on the configured resources when the related report is not triggered or even related report is triggered, measurement of some resources can be skipped due to the less channel variance. Nevertheless, to prevent misunderstanding between gNB and NCR-MT, all of the configured resources expected to be measured by NCR-MT should be defined to be operating.
On the other hand, for the uplink, there may be ambiguity between the NCR-MT and gNB on the interpretation whether NCR-MT is operating or not, particularly on RACH occasions. For the contention-free RACH procedure, it can be easily interpreted that there would be no remained ambiguity on it since regarding resource will indicated by gNB. It should be noted that even for the contention-free RACH procedure, contention-based random access resource is going to be used instead when contention-free random access resources have not been explicitly provided by RRC. Based on that, the control link should be defined to be operating for the RACH occasion.
In a nutshell, to ensure the gNB and NCR are aligned according to the same beam determination method, it is essential to define the RACH occasion as the NCR-MT’s uplink operating time duration and the measurement resources as the NCR-MT’s downlink operating time duration.

Proposal 3. To ensure gNB and NCR are aligned according to the same beam determination method, the following should be defined as operating time duration for control link of NCR.
· For downlink, configured measurement resources
· For uplink, RACH occasion of NCR-MT

Proposal 4. Adopt following TP in 38.213
	==================================Unchanged part omitted=================================
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols. For the time duration indicated by every configured measurement resource for NCR-MT, control link is considered to be performing downlink reception during such time duration. For the time duration indicated by RACH occasion, control link is considered to be performing uplink transmission during such time duration.
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 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. 
-	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 part omitted=================================



3. Conclusion
In this contribution, we have discussed on potential methods and enhancements for access link beam indication and backhaul link beam indication. From the discussion, we obtained following proposals:

Proposal 1. To support the case where only L (< Lmax) beams are indicated in the aperiodic beam indication, introduce actual number of beam indication fields in DCI Format 2_8.

Proposal 2. Adopt following TP in 38.212
	==================================Unchanged part 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:
-	The actual number of beam indication field
	The bitwidth of actual number of beam indication field is determined by . The number indicated by this field, M, represents valid pairs of beam index and time resource where M is less than or equal to N. The M beam indices are sequentially associated with the M time resource indications with one to one mapping. N is configured by the higher layer parameter numberOfFields.
-	Beam index 1, Beam index 2, …, Beam index NM
	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 NM
	The bitwidth of each time resource indication field is determined by max, where  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.
==================================Unchanged part omitted=================================



Proposal 3. To ensure gNB and NCR are aligned according to the same beam determination method, the following should be defined as operating time duration for control link of NCR.
· For downlink, configured measurement resources
· For uplink, RACH occasion of NCR-MT

Proposal 4. Adopt following TP in 38.213
	==================================Unchanged part omitted=================================
When the NCR simultaneously receives via both the control link and the backhaul link in a set of symbols, a TCI state for receptions on the backhaul link is same as a TCI state for receptions on the control link in the set of symbols. When the NCR simultaneously transmits via both the control link and the backhaul link in a set of symbols, a spatial filter for transmissions on the backhaul link is same as a spatial filter for transmissions on the control link in the set of symbols. For the time duration indicated by every configured measurement resource for NCR-MT, control link is considered to be performing downlink reception during such time duration. For the time duration indicated by RACH occasion, control link is considered to be performing uplink transmission during such time duration.
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 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. 
-	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 part omitted=================================
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