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0. Introduction
In this AI, the discussion is expected based on following objectives:
	Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
-          Beamforming
-          UL-DL TDD operation
-          ON-OFF information


Then, according to the companies’ inputs, the views on following essential aspects are summarized as below:
· Side control information: Beam information for access link
· Aperiodic beam indication
· Semi-persistent beam indication
· Prioritization rule over beam indication
· Timeline for SCI indication
· Beam information for backhaul link
· Side control information: ON-OFF information
· RRC and MAC CE Parameter list
· Others
Companies are encouraged to provide the inputs for corresponding topics.
1. Topic-1 Beam information for access link
1.1. Company view (Round-1)
To enable the beam indication for access link, based on the inputs, following aspects are highlighted by companies:
· Aperiodic beam indication
· Semi-persistent beam indication
· Prioritization rule over beam indication
· Timeline for the SCI indication
1.1.1. Aperiodic beam indication
In RAN1#111, the following agreement was achieved:
	Agreement
For each aperiodic beam indication for access link, one DCI is used with the information defined by 
Option-1: 
·  fields are used to indicate the beam information and each field refers to one beam index; 
· Note: The bitwidth of this field is determined by the number of beams used for access link. 
·  fields to indicate the time resource;
· Note: A list of time resource is pre-defined by RRC signalling. The bitwidth of this field for time resource indication is determined by the length of list. 
· FFS: The value of  
· Down-select between or .
· FFS: How to define the association between time indication and beam indication
Each time resource is defined by {Starting slot defined as the slot offset, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.


The leftover issue is to down-select between or  and define the association between time indication and beam indication, based on the contributions, the following views are summarized:
· Option-1: 
[Ericsson, Interdigital, Samsung, NEC, Intel, NICT, ETRI, Apple, DCM] prefer this option since it reduces the signalling overhead of DCI.
· Option-2: 
[Huawei, ZTE, vivo, Panasonic, Spreadtrum, CATT, China Telecom, Fujitsu, Nokia, Sony, NICT, LGE, Qualcomm, MTK] support , so that the time resource and indicated AL beam has one-to-one mapping relationship.
Moreover, [CMCC, Sharp] further supports = 1, then a single beam index and associated time resource index are included in the DCI. [Sharp] also considers  = 2 to configure UL and DL beam indexes separately. 
From FL’s perspective, the benefits of Opiton-2 is clear from the perspective of flexibility, which is essential for the aperiodic indication. Meanwhile, it seems that majority support, then, the following proposal is provided:

Proposal 1-1-1-1: For each aperiodic beam indication for access link via DCI,  is supported.
The time indication and beam indication is sequentially associated with one to one mapping.
The bitwidth of each field for time indication is [7].
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Ericsson
	Do not support.
Full flexibility comes at a large cost in terms of #beams and #time resources that can be indicated in a single DCI. For example, UE specific measurements may require 9 beam-time pairs in a single slot. It will not be possible to support UE specific measurements with the proposed solution. In addition, full flexibility is not needed in a network. Only a few timing variants are used in practice which is why a single timing indicator pointing to a row of an RRC configured table where each row includes multiple time resources is our preferred solution.
Assuming one time indication value, and considering that a DCI should be able to indicate a full TDD period, i.e., 5 slots (assuming 4:1 DL:UL), at least 16 different time combinations are needed to cover a full 80 slot frame. Allowing for all possible slot permutations will result in 80 different combinations, or a need for up to 7 bits in the single time resource indication. As a result, there will be greater flexibility for the beam indication, allowing for up to 26 beams in a single indication, assuming 5 bits per beam.
Finally, we question the use of 7 bits for each time indication. Should that be considered a fixed value or a maximum value?

	Intel 
	We don’t support the proposal. 
Before explaining why we don’t support the proposal (option 2), we’d like to clarify how option 1 works, to avoid any confusion. Because it seems some companies misunderstand option 1. 
· For option 1, Tmax=1 does not mean, we only have 1 time domain resource. It means, we only have 1 bit field for time domain resource, but this single bit field can indicate multiple time domain resources, which is similar to multi-SLIV TDRA table, wherein a table consists of multiple rows and each row can have one or multiple SLIVs. Therefore option 1 does not imply Lmax=1. Let’s say Lmax=4. gNB can indicate a row with multiple time domain resources, e.g., up to 4 time domain resources, then, map to 4 different beams. 
· For option 2, for each bit field for time domain resource, only 1 time domain resource is indicated, gNB indicates Lmax time domain resources by Lmax bit fields for time domain resource indication. 
 
We can NOT agree with FL’s assessment that Option 2 is more flexible. For one simple example, the total number of different time domain resources by option 1 can be larger than option 2. For option 2, let’s say 4 bits for each field, and Lmax fields. Option 2 only supports up to 16 different time domain resources which is determined by 4 bits, regardless of Lmax value. But for option 1, we can have 16*(2^ Lmax) rows, and for each time domain resource in each row (one row can have multiple time domain resources), it is totally up to gNB to configure the same or different time domain resource. So, apparently, the total number of time domain resources can be larger in option 1 than in option 2. Furthermore, there are some useless combinations of time domain resources for Lmax fields by option 2, e.g., same or overlapped time domain resources for different fields, which leads to waste of some code points of bit fields. By option 1, such waste code points can be avoided and gNB can fully utilize all code points.  So, we think the flexibility of option 1 is higher than option 2. 


	Sony
	We are okay with part 1 of the proposal. Regarding part 2, the bit-width of the time-indication fields can be discussed further; why 7 bits? 

	Samsung
	Do not support the proposal. Tmax = 1 makes more sense.

The option of T_max = L_max corresponds to an exhaustive combination of all time-domain resources and creates a large number of redundancy bits in DCI. The number of redundancy scales with the number of time domain resource fields – when a number T of time-domain resources are already indicated by the DCI, the (T+1)-th time-domain resource cannot overlap with any of the previous T time-domain resources. In fact, for gNB scheduler, only a limited subset of time domain resource combinations is used. Accordingly, T_max = L_max would limit the maximum number of aperiodic beam indications that can fit into the DCI.

	ZTE
	We support this proposal.
Among these 2 options, Option 2 can achieve higher flexibility since it ensures all possible combinations via separate indications of beam index fields and time resource fields. More specifically, assume that there are Nt possible candidate time resource entries for Option 2, to achieve similar flexibility, Option 1 requires an RRC configured time resource list with -1 entries, which is an extremely large value to include all combinations, the detailed calculation can be referred to R1-2300702.
As for the bit width of time resource field, considering the tradeoff of flexibility and DCI overhead, the maximum number of forwarding resources can be 128, so that it’s reasonable that the bitwidth of time resource field is 7. In addition, this should be a maximum value, it’s up to gNB whether to configure less than 128 time resources. 

	Huawei, HiSilicon
	We support the first two bullets. 
In addition to the flexibility as pointed out the FL, we think another advantage over Tmax = 1 is that the gNB does not need to configure an extremely long list of time domain resources. This simplifies gNB operation with NCR greatly. Otherwise, the gNB has to configure a long list of all possible time domain resource combinations. This is very challenging for gNB considering multiple UEs and different use cases and also brings a large RRC signaling overhead to NCR. 
For the last bullet, we think the bitwidth of each field for time indication should be defined in a way similar to field “Time domain resource assignment” defined in NR DCI formats. For example, the time domain resource allocation field in NR DCI can be of 0~6 bits, which depends on the RRC configuration of pdsch-TimeDomainAllocationList and pusch-TimeDomainAllocationList. 

	NTT Docomo
	Our preference is still option1. We don’t think option1 means less flexibility. With option1, network can always choose between flexibility by using a RRC configured table with larger number of rows or less overhead by using a RRC configured table with smaller number of rows.

	Apple
	We don’t support this proposal

With T_max = 1, we still can achieve reasonably good flexibility by indicating either multiple SLIVs or multiple durations. At the same tim, the overhead is relatively smaller compared to the option of T_max = L_max.

	Nokia
	Generally support the direction of the proposal, but the motivation of the bitwidth for each field being 7 is unclear.  In general, we think the question of how many beams are supported should first be addressed and the bitfield width should be sufficient for indexing the supported beams.

	Fujitsu
	We support the proposal, except the 2nd sub-bullet. The 2nd sub-bullet seems to be conflicting with the previous agreement (“The bitwidth of this field for time resource indication is determined by the length of list”). But we can accept it with the following update.
The maximum bitwidth of each field for time indication is [7].

	IITK
	Support the proposal. It is a straightforward proposal and most flexible.

	CEWiT
	Support the proposal

	NEC
	We support the main bullet and first sub-bullet. And for the bit length of each field for time domain resource, we think 6 bits is more reasonable to be a start point.

	Spreadtrum
	We support T_max=L_max, since in this option, the beams and time resources are one-to-one associated. If T_max=1 is adopted, the duration of each beam indication and the association between beams and time resources need to be determined with additional information/rules.

	Lenovo
	We are fine with the first part of the proposal. As mentioned by multiple companies, we need clarification on the fixed bitwidth of 7


Another remaining issue is how to configure SCS for the aperiodic indication, [ZTE, Fujitsu, Lenovo] prefer to include SCS field in DCI, [Ericsson] thinks that the NCR assumes the same SCS for starting time and duration as configured in the activated BWP for NCR-MT.
Regarding how to configure the reference SCS for aperiodic beam indication, from FL’s perspective, the corresponding mechanism should be able to cover all potential cases for data forwarding. For example, even in in-band mode, the NCR-MT and NCR-Fwd may be operated in different BWP since the served UE via NCR may be allocated at different active BWP. Then, in this case, it’s better to configure reference SCS in DCI to flexibly match the needs for forwarding. Then, the following proposal is provided:

Proposal 1-1-1-2: For aperiodic beam indication for access link, the reference SCS for the time resource is indicated in DCI.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Ericsson
	Do not support.
Sparse DCI resources should not be used to provide a functionality that, in practice, is not used in 99% (?) of present networks. The agreements so far allow different SCS for periodic configurations, we think that is sufficient.

	Intel 
	We don’t support the proposal. 
If we go with option 1, we can configure SCS for each row by RRC signaling, instead one separate bit field in DCI. 
Actually, with different SCS, proper combination would be different. If we have separate bit field for SCS and time domain resources, there are some redundant combinations, which waste DCI overhead. By configuring SCS together with time domain resource for each row in option 1, such redundancy can be avoided and thus can use the same overhead for more reasonable combination. Then, again, option 1 provides better flexibility with same DCI overhead. 

	Samsung
	We don’t support the proposal.
We share similar view with Intel that if we go with option 1, SCS can be configured for each row (i.e., time resource combination) via RRC signaling.

	ZTE
	We support the proposal.
The corresponding mechanism should be able to cover all potential cases for data forwarding. For example, even in in-band mode, the NCR-MT and NCR-Fwd may be operated in different BWP since the served UE via NCR may be allocated at different active BWP. Then, in this case, it’s better to configure reference SCS in DCI to flexibly match the needs for forwarding.

	Huawei, HiSilicon
	The reference SCS can be configured via RRC similar to periodic indication. 

	Nokia
	Prefer that SCS is either configured as part of time domain resource or associated implicitly with the active NCR-MT BWP.  In current proposal it is unclear if a single SCS is indicated for all time domain resources in the DCI or whether each time domain resource has a corresponding SCS.

	Fujitsu
	We have the same understanding with FL that the BWPs where NCR-MT and NCR-Fwd operates may be different and thus the SCS may be different. Besides, different served UEs of the NCR-Fwd may use different SCS. In this case, it is necessary to support indication of reference SCS in the DCI for the time resource indicated by the DCI.
Meanwhile, we also see a case where NCR-MT and NCR-Fwd operates with same SCS and the reference SCS can be just same as what NCR-MT used.  For example, the serving/forwarded cell only uses a single SCS. In this case, NCR can assume the reference SCS is the SCS of the active DL BWP where the DCI is transmitted (like what Ericsson proposed).
Considering the above, it can be configurable whether the DCI includes a field used for reference SCS indication. And we suggest the following update:
Proposal 1-1-1-2: For aperiodic beam indication for access link,
· If the DCI includes a field for reference SCS indication, the reference SCS for the time resources indicated by the DCI is indicated by the field in the DCI.
· Otherwise, the reference SCS is the SCS of the active DL BWP where the DCI is transmitted

	IITK
	Fine with the proposal

	Panasonic
	We also prefer to indicate the SCS through RRC.

	Spreadtrum
	Do not support, we think the SCS can be configured in RRC.

	Lenovo
	Fine with the proposal


Additionally, for aperiodic beam indication, there are different views on whether the number of beam index fields is configurable by gNB via RRC [LG, ETRI] or fixed [Huawei: 16, Sony: at least 2, CMCC: 1, Qualcomm: 4 or 8].
Moreover, even in case of fixed maximum number of beam index fields, some companies including [LGE, Fujitsu, ZTE] propose to introduce a solution to indicate that the value from some of field are invalid if all of them are not used in one DCI, e.g., use a NULL beam index or time resource index referring to the invalid time configuration (e.g., duration is zero). 
From FL’s perspective, the number of candidate time domain resource entries is likely to be larger than number of candidate beam indexes, then the following proposal is provided:
Proposal 1-1-1-3: The fixed value as = [4] is supported in one DCI carrying the aperiodic beam indication for access beam.
The bitwidth of each field for beam indication is [7].
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Ericsson
	Support with modifications.
We don’t think a fixed Lmax value is desirable. Some slots include more beams indications, others less. That contradicts a fixed Lmax.
Lmax = 4 is far too small for performing the most fundamental UE specific measurements in even a single slot considering the second part of the proposal, that up to 128 beams will be supported. Additionally, there will be very little flexibility to schedule different UEs over different slots assuming a DCI should indicate a full TDD period of 5 slots.
We also question the need to indicate up to 128 beams. After all, it is not a gNB we are discussing here. 32 beams is more than sufficient, resulting in 5 bits.

	Intel 
	We think Lmax=4 would be a bit small, and we don’t think the value of Lmax should be fixed. We only need to determine the upper bound of Lmax while leave it to gNB to choose a proper value of Lmax no larger than the upper bound. 
For bitwidth of each field for beam indication, similarly, we only need to define an upper bound, and leave it to gNB to choose a proper value no larger than the upper bound. We think 7 would be too large as the upper bound, which implies 128 beams for access link. Considering the overall overhead for beams, especially with multiple NCRs under one gNB, this value is too large. In our understanding, up to 4 or 8 wide beam and up to 2 or 4 narrow beams per wide beam would be sufficient, so the upper bound would be 5.

	Sony
	Although the relevant RAN1#111 agreement seems to prescribe a fixed number of beam-indication fields, , we agree with Ericsson and Intel that allowing a variable number of beam-indication fields, , may be more useful.
Also, in our view, the bit-width of each beam-indication field should be , where  is the number of beams configured by OAM for the access link of the NCR-Fwd; this number if known to both NCR-MT and gNB.

	Samsung
	We think that L_max = 4 is too small. 
If option T_max = 1 is adopted, to avoid redundancy, the number of L_max can be determined by the “longest” time domain resource combination (i.e., with maximum number of time domain resources) within the RRC list. For example, L_max = [8 to 10] could be a reasonable number to reduce DCI overhead for NCR operation and accommodating dynamic traffic for multiple UE. Also, a bit-width of 5 bits for beam indication seems large enough – 7bits may be unnecessarily large/wasteful.

	ZTE
	We support the proposal.
As for whether it’s a fixed value, from our understanding, it’s better to keep the DCI payload sized unchanged, otherwise gNB should indicate the DCI payload size before transmitting the DCI. Besides, fixed value doesn’t mean gNB should always indicate same number of beam and time resource pairs, it can be regarded as an upper bound, and some of the beam index fields or time resource field may be regarded as invalid.
As for the exact Lmax value, we are fine to increase it if needed.
Regarding the bit width of beam index field, the maximum number of TCI states is 128 in R17 specifications, so we think the NCR’ss beam number should follow this TCI state number pool design to properly forward the UE-specific signals, then 7 bits can be considered.

	Huawei, HiSilicon
	We think the value of  can be configured by RRC and its maximum value should be limited. 
A bitwidth of 7 for each beam indication for a total of 128 beams is unnecessary and leads to high overhead in DCI. A maximum value of 4 bits is enough, which supports a maximum number of 16 used beams. 

	NTT Docomo
	We don’t think Lmax should be a fixed value. We prefer it to be a configurable value, so that network can configured how many beams to be scheduled in one DCI.

	Apple
	We share similar views as others that L_max=4 is too small value and a higher value would be more desirable. Also, we don’t need to fix this value and rather make it configurable

	Nokia
	This proposal, L_max=4, may be too limiting to aperiodic indication flexibility.  Prefer separate proposal on number of supported beams.

	Fujitsu
	Considering various deployment scenarios (e.g. different scenarios may require different number of beam switching e.g. in a slot), we think it is more reasonable to support configurable number of beam indication fields. A new RRC parameter should be introduced for indicating the number of beam indication field in the DCI. 

	IITK
	We think 4 is a very small number. Considering the application of NCR to be that of enhancing coverage and FR2 is prioritized, more narrow beams covering an area of more UEs is desirable and also feasible. Hence we think, the value of Lmax can be 64 or 128.

	NEC
	We think the maximum value should be configured by gNB by considering the beam generating capability of NCR.

	Panasonic
	We think the bitwidth of the beam indication should be flexible and adjusted according to the number of beam indexes. The L_max size can be fixed or adjustable according to the beam indication bitwidth.

	Spreadtrum
	If the bit-width of each field for beam indication is 7, up to 128 beams could be indicated, we are not sure whether or not such large amount of beams can be supported at A-link.

	Lenovo
	We also think that the L_max = 4 is a small number. L_max can also be configurable. 
For bitwidth, we think that 128 TCI states/beams are too much for NCR that is usually deployed to cover a much smaller area than a gNB.


Moreover, regarding the detailed definition of “slot offset”, [Sony, CATT, NEC] propose to define relative slot offset for the time resources except the first one, e.g. the latter slot offset is calculated with reference to previous time resource. But [Samsung, ZTE] prefer to define the reference of slot offset with respect to the slot for DCI or the slot after beam application time. 
From FL’s perspective, since the time resource for AP indication is configured via RRC prior to the DCI indication, it’s more reasonable to define the common reference point for each time resource which should be independent from the different capability for DCI processing or other additional latency. Then, the following proposal is provided:
Proposal 1-1-1-4: For aperiodic beam indication, the reference of slot offset for each time resource is the slot after the application time of DCI.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Ericsson
	We don’t understand this formulation. We would be able to agree to something like:
Proposal: For aperiodic beam indication, the reference of the slot offset is the slot after the slot in which DCI is received.

	Intel 
	In our understanding, both the slot of application time of DCI and the slot of DCI can work. 
If the slot of application time of DCI has to be decided by additional k indicated in the DCI as captured in proposal 1-1-4, we do NOT support this proposal, because we don’t prefer to add additional DCI bit field for k which reduce the reliability of the DCI. We support using the slot of DCI as reference. 
If the slot of application time of DCI can be decided without additional k indicated in the DCI as captured in proposal 1-1-4, we can be fine with this proposal. 


	Sony
	In principle, we are okay with the proposal for the first of the indicated time resources. The start of a later time resource can be defined relative to the end of the previous one, so as to reduce the size of the list of time resources pre-defined by RRC signaling.

	Samsung
	Support the proposal. This is a more efficient way to avoid the indication of “invalid” slot offset due to beam application time (i.e., a slot offset that is too short to accommodate the beam application time).

	ZTE
	We agree with the proposal.
More specifically, this proposal is to highlight that for all time resources, the slot offset is compared with the same reference time, e.g. the application time, as shown in Option 1.
[image: ]
Another options is to define relative slot offset, e.g. the latter slot offset is calculated with reference to previous time resource as shown in following Option 2. We think this option is not needed, since it makes the definition of slot offset different for the first forwarding resource and other forwarding resources.
[image: ]
If the main concern is what is the reference slot, we may revise it a bit and leave that part to section 1.1.4:
Proposal 1-1-1-4: For aperiodic beam indication, the reference of slot offset for each time resource is the same slot. after the application time of DCI.


	Huawei, HiSilicon
	Support. 

	NTT Docomo
	We don’t fully understand what “application time of DCI” means. Does it mean, for example, a fixed offset after the slot where DCI is received?

	Apple
	Fine to support

	Nokia
	Support Ericsson’s proposed modification.

	Fujitsu
	We do not support the proposal. In the legacy, the application time (i.e. threshold of application time) of TCI state indicated by DCI and the time offset of time resources of PDSCH indicated by the DCI are separately defined. The same framework can be applied for aperiodic beam indication. 
As for the definition of the slot offset we discuss in this proposal, it can be just similar to the slot offset (K0/K2) for PDSCH/PUSCH scheduled by DCI. 

	IITK
	Fine with the main proposal. It can be modified to make it clearer and precise:
Proposal: For aperiodic beam indication, the reference of the slot offset is the slot in which last symbol of DCI is received.

	CEWiT
	We share similar concern as DCM, regarding application time. To our understanding beam indication in provided in DCI and is applied after a time offset (i.e., a combination of slot offset and symbol offset). The reference for the time offset is the slot in which DCI is received. The motivation behind defining a different application time/reference time is not clear.

	NEC
	Do not support. To define a relative slot offset by taking the previous resource as a reference when more than one time domain resources are indicated, is more flexible for defining the TDRA-like table in RRC. Otherwise, much more entries should be introduced for the TDRA-like table to take the previous time domain resource into consideration when designing the value of slot offset. 

	Panasonic
	Agree. The relative slot offset is only applicable to a single beam support.

	Spreadtrum
	Support in general. We support to introduce a rule to determine the reference of slot, other solutions are also acceptable for us.

	Lenovo
	Fine with the proposal


1.1.2. Semi-persistent beam indication
In this meeting, different views are proposed by companies to define the semi-persistent beam indication. In general, following alternatives are summarized:
· Option 1: RRC configures  forwarding resource sets, set  is with  forwarding resources, and each forwarding resource is defined by {beam, time resource}. MAC-CE selects one forwarding resource set   out of Y sets, and all the  forwarding resources in it are selected. 
Supported by: [CMCC, Sony, Intel, CEWiT]
· Option 2: RRC configures a single semi-persistent forwarding resource set defined by  forwarding resources, and each forwarding resource is defined by {beam, time resource}. MAC-CE is used to select  out of the  forwarding resources configured by RRC. 
Supported by: [MTK, Xiaomi, LG, ZTE, Fujitsu]
· Option 3: RRC configures  forwarding resource sets, set  is with  forwarding resources, and each forwarding resource is defined by {time resource}. MAC-CE select one forwarding resource set  out of Y set and additionally configure a list of   beam for the  forwarding resources in the selected set . The one to one association is expected between the time resource and bam index. 
Supported by: [Huawei]
· Option 4: RRC configures a single forwarding resource set with  forwarding resources, and each forwarding resource is defined by {time resource}. MAC-CE is used to select   out of  forwarding resource and additionally configure a list of   beam for theselected forwarding resource. The one to one association is expected between the time resource and bam index.
Supported by: [Spreadtrum, Samsung]
Moreover, [vivo, Fujitsu, Sharp] propose the semi-persistent indication can also be achieved with DCI to activate/deactivate instead of MAC CE. In this case, the one RRC configuration in the same way as periodic indication is supported. In addition, [Fujitsu, LGE] highlight that the RRC configuration for semi-persistent beam indication should reuse the same structure as RRC configuration for periodic beam indication and [Samsung] prefer to reuse the RRC list for time domain resources in periodic or aperiodic beam indication.
Based on the inputs, from FL’s perspective, it seems that directly reuse the RRC configuration for periodic beam indication is preferred. Then, following proposal is provided:
Proposal 1-1-2:   For semi-persistent beam indication, option-2 is supported:
· A list of P() forwarding resource is configured by one RRC signaling, each is defined as {Beam index, time resource}
· One MAC CE is used to select  forwarding resource(s) from the list
· The value of  () can be set as [128], where  refers to the maximum beams indicated in one indication. 
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Ericsson
	Partly support.
It must be made clear that this proposal is based on the agreed periodic beam indication, i.e., for a given periodicity. Further, the value of Pmax (and Xmax for periodic indications) is missing contrary to Zmax. Furthermore, we would like a clarification that apart from the activation/inactivation property, there is no difference between semi-static (periodic) and semi-persistent signaling.
Additionally, we question the need for Z. In our understanding, it is possible to configure multiple P lists with the same periodicity. Hence, enabling and disabling of time resources can be simplified by only enabling/disabling on a list level.

	Intel 
	We don’t support the proposal. 
Actually, we share different view with FL. This proposal (option 2) is different from RRC configuration for periodic beam indication, while option 1 is more aligned with RRC configuration for periodic beam indication. For option 2, it requires a separate field in MAC CE to indicate periodicity and SCS for   forwarding resource(s). For option 1, in RRC signaling, SCS and periodicity can be configured for each set which consists of  time domain resources, and MAC CE just indicate which set(s) can be activated. So we support option 1 with minor modification that ‘MAC-CE selects one or multiple forwarding resource set(s)   out of Y sets…’.  

	Sony
	We also think that, in analogy with the agreed periodic beam indication signaling, the periodicity and SCS associated with the semi-persistent beam indication signaling need also be specified. 

	Samsung
	We do not support the proposal.
In our view, the key benefit of MAC-CE based method is that it can be used to perform beam indication/update for access link as well as the functionality of activation/deactivation.
Also, we support option 4 with the following modification:
· Option 4: RRC configures a single forwarding resource set with  forwarding resources, and each forwarding resource is defined by {time resource}. MAC-CE is used to activate or deactivate select   out of  forwarding resource and provide additionally configure a list of   beam index for theselected activated forwarding resource. The one to one association is expected between the time resource and beam index.


	ZTE
	We support the proposal.
Option-2 is more straightforward since the RRC signaling is used to only configure the possible forwarding resources and the MAC CE signaling is used to select Z forwarding resources from the RRC configuration to allow more flexibility. 
In addition, the RRC configuration for semi-persistent beam indication should reuse the same structure as RRC configuration for periodic beam indication. Thus, the Option-2 is preferred for the semi-persistent beam indication.

	Huawei, HiSilicon
	We don’t support the proposal.
The semi-persistent beam indication is expected to be used for SP CSI-RS/SRS/DL/UL transmissions, and a same design similar to NR is helpful for keeping the flexibility and low latency, i.e., beam index of access link should be indicated via MAC CE. For example, there are different UE traffic demands (e.g., SP CSI-RS/SRS/DL/UL transmissions) for different beams at time  and , and different beams are with different coverage. Specifically, {UE1, UE2, …} are served by beams {#0, #1, …, #7}at slot {t_0+1, t_0+3, t_0+6, …}, and {UE4, UE5, …} are served by beams {#8, #9, …, #15}at slot {t_1+1, t_1+3, t_1+6, …}. MAC-CE is used to update the beams for the time according to the traffic requirements in option 3 or option 4, while RRC is required for option 1 or option 2. Apparently, MAC CE (option 3/4) is with shorter controlling delay than RRC (option 1/2). 
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At time {, ,, …}: {UE1, UE2, …} are served by beams {#0, #1, …, #7}
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At time , ,, …}:  {UE4, UE5, …} are served by beam {#8, #9, …, #15}


	NTT Docomo
	Support 

	Apple
	Fine to support

	Nokia
	Generally supportive of intention, but the motivation of Z_max=128 is unclear.

	IITK
	We agree with Intel that Option-1 is more aligned with RRC configuration for periodic indication. Different periodicity can be configured for each of the y resource sets in Option-1, and MAC-CE can select one of the y resource sets.
We support Option-1. 

	CEWiT
	We support Option 1. 
Also, we share a different view with FL. The option 1 is more aligned with periodic indication. In option 1, the RRC configures Y resource sets, where each resource set has an associated periodicity, which is similar to periodic configuration. Only difference here is activation/deactivation of set using MAC-CE

	Lenovo
	We are fine with option 2


1.1.3. Prioritization rule over beam indication
Since multiple beam indications may exist for same or different types, it should be discussed how to handle the potential collision, the following alternatives are summarized based on the inputs.
· Option 1: No conflict is expected on the beam indication among indication, e.g., same & different types.
[ZTE, Sony] 
· Option 2: 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.
[ZTE, vivo, CMCC, Samsung, Spreadtrum, CATT, Intel, LGE, MTK] 
· Option 3: If there is conflict among beam indication from different type of indication, the order of priority is defined as: Periodic beam indication > aperiodic beam indication > semi-persistent beam indication
[Huawei] 
· Option 4: Priority flag is included in beam indication
[Ericsson, vivo, Samsung, Panasonic, Xiaomi, Fujitsu, Lenovo, CEWiT] 
In addition, companies have also discussed the priority rule for multiple beam indications with same type, [Intel, ZTE] think that an NCR is not expected to receive multiple indications with same type with different beams indicated for a given time resource. For periodic beam indications, [CMCC, LGE] highlight that multiple periodic indications through RRC signaling should not conflict between each other. For aperiodic indications, [Fujitsu] thinks that the NCR does not expect any two DCIs indicating different beams for overlapped time resources, while [Ericsson, Samsung] propose that the later beam indication overrides the earlier beam indication.
Based on inputs, Option 2 and Option 4 have similar companies’ support, from FL’s perspective, Option 2 is more like legacy mechanism, and in addition, the conflict between multiple beam indications with same type should be avoided.
Then, the following is proposed:
Proposal 1-1-3: 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 on the beam indication among indications with the same type.
Companies are encouraged to share your view.
	Companies
	Comments and Views

	Ericsson
	Do not support.
A concrete example to illustrate why this is undesirable is cell-common signals that would presumably be of the lowest priority according to the FL’s proposal but per RAN1 common understanding and typical handling of such signals should be the highest priority. By allocating a lower priority to a high priority signal, substantially more complex time resource tables will need to be configured, increasing the risk for errors. On the other hand, providing the highest priority to all periodic beam indications is also not desirable, cf. e.g., CSI-RS signals. Hence, prioritization within periodic configurations is needed!
Is it the position of supporting companies that cell-common signals need not to be prioritized?
Additionally, we think a proposal such as the one in our contribution (but unfortunately not included in the FL summary) would be helpful:
Proposal: If an NCR receives dynamic beam indication for the same time resource by more than one DCI, the later beam indication overrides the earlier beam indication for that time resource.

	Intel 
	We support the proposal. 
Time domain resource configured/indicated gNB has sufficient flexibility to avoid confliction, if gNB does not intend to. If gNB indicates a confliction with a more dynamic signaling, it means gNB intends to override pervious less dynamic signaling.  

	Samsung
	Partially support the proposal. 
As baseline, we are OK with the ordering AP > SP > P, but suggest exceptions based on explicit priority associated with a beam indication / time domain resource, if provided. For example, a periodic beam indication / resource with higher priority can override an aperiodic beam indication / resource with lower priority.  
For the sub-bullet, there is no need to restrict the NCR behavior and gNB scheduling at least for aperiodic beam indication. If NCR receives a later DCI for aperiodic beam indication, the later DCI can override  a beam indication for same/overlapping time domain resources provided by a previous DCI. This is beneficial to scenarios such as URLLC traffic that result in DL pre-emption (DCI 2_1) or UL cancelation (DCI 2_4), where traffic with stringent latency requirement is prioritized over an eMBB traffic with relaxed latency requirements.

	ZTE
	We support the proposal. 
For periodic beam indication, we agree that it may be used to forward cell-common signals and UE specific signals, e.g. CSI-RS, however, there is no need to explicitly indicate the priority flag in periodic beam indications, because it’s up to gNB to configure dynamic indication to override the periodic beam indication if gNB determines that the periodic beam indication should be changed. So with the pre-defined rule in proposal 1-1-3, gNB could fully control the potential conflict.

	Huawei, HiSilicon
	We don’t support the proposal. 
In NR, the cell-specific signaling such as SSB transmission has the highest priority and no semi-persistent / aperiodic signal should override it. We don’t know why this rule cannot be followed. Besides, if cell-specific signaling such as SSB is overridden, then there could be coverage holes. 
As a compromise, we can accept that a priority flag is included in the beam indication. 

	NTT Docomo
	Support 

	Apple
	Support

	Nokia
	Support the main proposal. In our view Option 2 and option 4 give gNB the flexibility to pre-empt periodic signals as needed, but scenarios where periodic indications have precedent over aperiodic indications can be managed by scheduler implementation. Fine with modification allowing a more recent aperiodic indication to pre-empt an older one.

	Fujitsu
	We also think there’s different levels of priority of periodic beam indication, so we prefer to support a priority configuration within each periodic beam indication. But we can accept the proposal if it’s the majority view, with the assumption that gNB can avoid conflicts between periodic beam indication for cell-common signals and other beam indications.

	IITK
	Don’t support. Agree with Huawei and Ericsson.
Support Option-4 for priority indication

	CEWiT
	Do not support the proposal. The periodic beam indication can be for forwarding important signals like SSB, which cannot be deprioritized. 
Support Alt 4

	NEC
	We think the highest priority should the periodic one for system information forwarding and transmission.

	Panasonic
	Generally fine with the proposal. It is not clear if the conflict considers a complete or partial overlap of indications in time domain.

	Spreadtrum
	Partly support. We support that dynamic beam indication has higher priority than semi-static beam indication in general. However, some important cell-specific channels/signals are configured via semi-static indication, which should be set as highest priority, e.g., SSB, PRACH> Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.

	ETRI
	We think the following option should be discussed as well:
•	Option 5: The latest beam indication (the beam indication with the latest application timing) overrides the previous beam indication in the time resources associated with the latest beam indication

	Lenovo
	We support the proposal


1.1.4. Timeline for the SCI indication
Regarding the application time for different types of beam indications, following are summarized based on the inputs:
· For periodic beam indication and semi-persistent beam indication:
In this case, [ZTE, Huawei, Ericsson, Qualcomm, vivo] think that the application time can reuse legacy beam application timeline defined in NR. [Intel] additionally considers an inter-module (NCR-MT to NCR-FWD) delay.
· For aperiodic beam indication:
In this case, companies [Intel, ZTE, Samsung] highlights that the processing time of DCI at NCR-MT and also required time Y, e.g., an inter-module (NCR-MT to NCR-FWD) delay, is required to apply the aperiodic indication. [Huawei] prefers to reuse legacy timeline for DCI indication and [Ericsson] prefers to define a fixed application timing of the dynamic beam indication, i.e., the beam indication DCI starts from the first slot after the slot where the NCR detects the DCI. 
Based on the above observation, it’s clear that the majority prefer to reuse the legacy mechanism define the application time of periodic/semi-persistent beam indication. While for aperiodic beam indication, compared to the fixed timeline, application time can be defined by an additional scheduling offset (e.g.  K_offset) configured in DCI, which is more like legacy mechanism is also more reasonable considering the additional required time, e.g., for processing. Then, following proposal is provided:
Proposal 1-1-4: For the beam indication application time, the following is supported:
· For the periodic beam indication, the indicated information should be applied starting from the first slot that is after slot  , where n refers to the slot that NCR-MT would transmit HARQ-ACK information corresponding to the PDSCH carrying periodic indication
· For the semi-persistent beam indication, the indicated information should be applied starting from the first slot that is after slot  , where n refers to the slot that NCR-MT would transmit HARQ-ACK information corresponding to the PDSCH carrying the activation command and  is the SCS configuration for the channel carrying the HARQ-ACK information.
· For the aperiodic beam indication, the indicated information should be applied starting from the first slot that is after n+k, where n refers to the slot that NCR-MT receive the DCI carrying the indication and k refers to the offset value indicated in DCI, which is equivalent to the minimum applicable K0 value.
Companies are encouraged to share your view.
	Companies
	Comments and Views

	Ericsson
	Support with modification.
We think that the intention with the aperiodic beam indication is as follows:
“…k refers to the offset value indicated in DCI, which is corresponding to the minimum applicable K0 value.”
Additionally, we question the need to provide the k for every single DCI. This parameter can be provided by higher layers or even specified.

	Intel 
	We’d like to clarify, are we talking about (1) ‘application time of DCI’ in proposal 1-1-4 (it is determined by processing latency, e.g., application time is n + processing latency, where n is PDCCH slot for DCI case), Or (2) the time domain resource to apply the indicated beam (it is determined by the time domain resource indicated by side control signaling, by slot offset and starting symbol)?  (2) should be no earlier than (1). In this proposal, it seems we are talking about (1), is that correct ?
Then, for periodic beam indication case, we think we need to consider legacy RRC signaling processing time for (1), which can be larger than the gap between PDSCH and HARQ-ACK slot, so it is not proper to use HARQ-ACK slot n as (1). 
For SP case, it is reasonable to reuse legacy MAC CE latency here, while we think we need to consider additional latency for inter-module communication between NCR-MT and NCR-Fwd. So we support the 2nd bullet with minor revision slot + Y, where Y is inter-module latency between NCR-MT and NCR-Fwd.  
For dynamic case, in 3rd bullet. It seems the k is not ‘the slot offset’ for a time domain resource. It is a offset to derive (1) ? We don’t understand why we need such indication in DCI. And also, we think, it is important to discuss, the processing latency should consider which aspects, e.g., PDCCH processing latency by NCR-MT and beam application latency by NCR-Fwd after NCR-Fwd gets the information from NCR-MT (these two parts can be similar to existing timeduarionQCL) and inter-module latency Y between NCR-MT and NCR-Fwd (after NCR-MT decodes PDCCH, NCR-MT informs NCR-Fwd, which requires some time, this part is new part for NCR). So we suggest to revise 3rd bullet, e.g., the indicated information should be applied starting from the first slot that is after n+k, where n refers to the slot that NCR-MT receive the DCI carrying the indication and k determines by timeduarionQCL + Y, where Y is inter-module latency between NCR-MT and NCR-Fwd

	Samsung
	For periodic beam indication, there is no need to specify timeline since there is no precedent (at least in RAN1) to define the timeline for RRC configuration – if needed, RAN2 can discuss this aspect.
For semi-persistent beam indication, it is ok that legacy 3ms MAC-CE timeline is reused.
For aperiodic beam indication, the current proposal solution does not define a clear timeline for implementation. In our view, the legacy timeline defined in Rel-17 for beam application should be used.

	ZTE
	We support the proposal.
For aperiodic beam indication, the specific time can be shown as follows:
[image: ]
The design actually is aligned with current DCI application time mechanism, i.e. a scheduling offset, e.g. K_offset, is configured in DCI to indicate the application time, the only difference for DCI carrying side control information is that, there will be multiple forwarding resources each with an additional slot offset to indicate the slot offset from the application time.  
For Periodic and Semi-persistent beam indication, the application time can reuse that of legacy mechanism, no additional latency is needed since the existing processing is large enough to cover potentially inter-module time.

	Huawei, HiSilicon
	The first sub-bullet is related to RRC procedure delay, and it should follow NR defined value of 10 ms in TS 38.331 (the time from the end of NCR-MT reception of the periodic indication up to when NCR-MT shall be ready for reception for NCR-MT response message), or it can be up to RAN2. 
The third sub-bullet is not clear and can be jointly discussed with Proposal 1-1-1-4. Does it mean: k = offset value indicated in DCI + K0, where K0 is the application time?

	Apple
	Support

	Nokia
	Interpretation of aperiodic beam indication timing is unclear.  In our view, the application time of aperiodic beam indication is relative to time in which DCI is received.  The minimum applicable time is a matter of NCR capability. 

	Fujitsu
	For aperiodic beam indication, it seems related to Proposal 1-1-1-4. And we are confused about “k refers to the offset value indicated in DCI, which is equivalent to the minimum applicable K0 value.” Does k refer to the slot offset indicated by the DCI or the threshold of applicable time?
For the periodic beam indication, since it is indicated by RRC signaling, we think the application time should be based on RRC processing delay, which may be later than HARQ-ACK feedback. 
The detailed definition can be similar to the definition for RRC based TCI state indication for PDCCH (as below) without time required by SSB transmission/processing, which can be left to RAN4. 
8.10.5	RRC based TCI state switch delay
If the target TCI state is known, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ (TRRC_processing +TOk*(Tfirst-SSB + TSSB-proc)) / NR slot length, The UE is not required to receive PDCCH/PDSCH/CSI-RS or transmit PUCCH/PUSCH until the end of switching period.
Where
-	Slot n is the last slot overlapping with the PDSCH carrying RRC activation command.
-	TRRC_processing is the RRC processing delay defined in Clause 11.2 of TS 36.331 [16] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the RRC processing delay defined in Clause 12 of TS 38.331 [2].
-	Tfirst-SSB is time to first SSB transmission after RRC processing by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state.
-	TSSB-proc and TOk are defined in clause 8.10.3.
If the target TCI state is unknown, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ (TRRC_processing  +TL1-RSRP +TOuk*(Tfirst-SSB + TSSB-proc)) / NR slot length, The UE is not required to receive PDCCH/PDSCH/CSI-RS or transmit PUCCH/PUSCH until the end of switching period.
Where
-	Slot n is the last slot overlapping with the PDSCH carrying RRC activation command.
-	TRRC_processing is the RRC processing delay defined in Clause 11.2 of TS 36.331 [16] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the RRC processing delay defined in Clause 12 of TS 38.331 [2].
-	Tfirst-SSB is time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-TypeD; 
-	Tfirst-SSB is time to first SSB transmission after RRC processing time at the UE for other QCL types; 
-	The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
-	TL1-RSRP, TOuk and TSSB-proc are defined in clause 8.10.3.
The requirements for RRC based TCI state switch delay apply when only 1 TCI state is configured in RRC TCI state list. When   a longer switching delay is allowed. Where  is the time between DL data transmission and acknowledgement as specified in TS 38.213 [3].

	CEWiT
	Fine with first two bullets. 
For the third bullet we have some clarification questions. Whether DCI indicate two offsets, common offset for application time and beam specific offset for each beam from common offset?

	Lenovo
	Support


2. Topic-2 Beam information for backhaul link
2.1. Company view (Round-1)
2.1.1. Backhaul link beam indication
For the backhaul link beam information, following agreements have been achieved in RAN1#111: 
	Agreement
The semi-static beam indication for backhaul link is supported as:
· If the beam indication framework in Rel-15 is used for NCR-MT
· The DL beam is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· The UL beam is indicated by SRI on C-link via MAC CE.
· If the beam indication framework in Rel-17 is used for NCR-MT
· The DL and UL beam are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
Agreement
The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-15/16 beam indication framework is used for C-link, 
· The beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively.
· When Rel-17 beam indication framework (i.e., unified TCI framework) is used for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.
· Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.


[Fujitsu] identifies an issue that, for Rel-17 beam indication framework, there is a case that the forwarding behavior is expected with proper configured AC link while the BH-link with unified TCI is still not available.  [CMCC] also highlights that the MAC CE based BH-link indication cannot match the RRC based on the AC indication due to the additional required step for MAC CE indication. So, the RRC based signalling is also preferred. 
In addition, [vivo] also propose to introduce a separate RRC configuration to select a sub-set of TCI states from pdsch-config for BH link. [Sharp, Apple] mention that the applied time resource associated with the BH link beam indication can be determined by the aggregated time resource of AC link beam indication. 
From FL’s perspective:
1. The potential misalignment on the timeline for configuration can be avoided by proper gNB’s implementation since all relevant configuration are from gNB, especially the dedicated indication for forwarding link (BH and access link). Regarding the potential issue for Rel-17 mechanism, we can check the views from more companies.
2. For the additional configuration based on RRC (e.g., a sub-set of TCI), which is not aligned with previous agreement that the same TCI as the C-link is reused for BH.
3. For the applicable time of BH link, it’s clear that based on previous agreement, the MAC CE based BH link beam indication will always be valid until NCR receives another MAC CE to switch the TCI state or deactivate the BH link beam indication, then there is no need to further discuss the time resource for BH link beam indication. Meanwhile, coupling between the BH and AC is not reasonable since different beams may be used for AC link without changes of BH beams.
Then, the following is proposed:
Proposal 2-1-1-1: In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-17 beam indication framework is used for C-link, 
· If no valid unified TCI is applied for C-link, the beam determined by QCL assumption for CORESET with the lowest ID and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively. (i.e. same as the default beam defined for Rel-15/16 beam indication framework)
· If there is valid unified TCI applied for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.
Companies are encouraged to share your view.
	Companies
	Comments and Views

	Ericsson
	Support, provided this does not mean dynamic backhaul link indication is introduced.

	Intel
	We think the case when proper configured AC link is available while the BH-link with unified TCI is still not available can be avoided by gNB, so the case addressed by this proposal seems to be a corner case. Having said that, if all companies think it is necessary to specify, we are fine. 
In addition to this case, we think we should also clarify another case. Let’s say, in slot n-K1, gNB indicates a dedicated beam for backhaul by a PDSCH in slot n-K1, and the beam is to be applied after slot +3. Then, what is the beam for the backhaul between slot n-K1 and slot n+3? The agreement in last RAN1 meeting does not cover this case. Because the agreement does not say if the beam is indicated but the time domain resource is before application time, how to determine the beam. For simplicity, we can reuse the pre-defined rule agreed in last RAN1 meeting, and we can update the agreement as below: 
‘In the time domain resource without simultaneous downlink reception or uplink transmission in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal or if the time domain resource is before the application time of the beam indicated for backhaul link by the dedicated signal…’




	Sony
	As commented by Intel, the case when “the access link of the NCR-Fwd is properly configured, but the backhaul-link is not due to valid unified TCI not yet being available for the C-link” can be avoided by proper gNB implementation. The gNB needs to make sure that valid unified TCI is available for the C-link before going on and configuring the access link.
However, if other companies think it is important to cover this case, then we can support the proposal from FL, and also the proposal from Intel above.

	Samsung
	Do not support the proposal. 
In our view, “If no valid unified TCI is applied for C-link” is somehow equivalent to the case that “Rel-17 beam indication framework is not configured” and the corresponding NCR-Fwd behavior is already covered by the agreements in the last meeting.
After UE/NCR-MT receives the configuration for unified TCI states (i.e., Rel-17 beam indication framework), the indicated unified TCI state (or the assumption of the indicated unified TCI state) is well defined in the current specification. Hence, there is no need for NCR-Fwd to fallback to Rel-15 default beams. 

Also, it seems that FL fails to capture our proposals for BH link as follows. In our view, this proposal is the critical aspect of NCR BH link.
Proposal 4: In the case that backhaul link beam is determined by predefined rule, clarify the time domain resource with simultaneous DL reception or UL transmission in C-link and backhaul link as follows:
· Time domain resource is in symbol level.
· The SCS of the time domain resource is the indicated reference SCS for access link.

	ZTE
	We support the proposal.
This proposal is just to refine the predefined rule since the previous agreement doesn’t consider the case that Rel-17 TCI state framework is used but no valid TCI state is applied.
As for the case raised by Intel, we think it can already be covered by “no beam is indicated for backhaul link by the dedicated signal”, it’s clear that in such case only pre-defined rule can be used.

	Huawei, HiSilicon
	Support with a minor correction to the last word in the main bullet: “if no beam is indicated for backhaul link by the dedicated signal” is revised to “if no beam is indicated for backhaul link by the dedicated signaling”

	Apple
	Fine to support

	Nokia
	Fine to support.

	Fujitsu
	Support as the proponent.
To respond to Samsung’s comments, we don’t think “If no valid unified TCI is applied for C-link” is somehow equivalent to the case that “Rel-17 beam indication framework is not configured”. The latter one is only talking about RRC configuration, if the list of unified TCI states is not configured by RRC signaling, it means “Rel-17 beam indication framework is not configured”. But the previous one is about whether the unified TCI state to be used by C-link has been indicated, e.g. by DCI, and applied. 
As for the case mentioned by Intel, we think it is related to the application time of dedicated BH-link beam indication which needs to be separately discussed. 

	Spreadtrum
	Support the proposal.

	Lenovo
	Fine with the proposal


Meanwhile, [Samsung] proposed to indicate the beam of both DL and UL joint via single MAC CE in the case that Rel-15 framework is used. From FL’s perspective, following the design of legacy NR system in Rel-15, the separate MAC CE still works and additional optimization may not be necessary. Then, following proposal is listed:
Proposal 2-1-1-2: For the semi-static beam indication for backhaul link via the beam indication framework in Rel-15/16, different MAC CE are used to the DL and UL beam, respectively.
Companies are encouraged to share your view.
	Companies
	Comments and Views

	Ericsson
	We propose to leave this for RAN2 to decide.

	Intel 
	We think this can be up to RAN2.  

	Samsung
	Do not support the proposal. 
For the functionality of backhaul link beam indication, we fail to see the need to design more than one MAC CE for this purpose. This significantly complicates the implementation of NCR functionality and increases the signaling overhead. 
In our view, a unified MAC CE is preferred, not only for DL beam and UL beam, but also for Rel-15 and Rel-17 beam indication framework.

	ZTE
	We support the proposal and prefer to decide in RAN1, otherwise, it might be difficult to send the MAC CE parameter list to RAN2.

	Huawei, HiSilicon
	Details can be up to RAN2.  

	Apple
	In principle, we are fine with the proposal, but also agree that this should be left up to RAN2

	Nokia
	Agree this can be handled in RAN2.

	Fujitsu
	We are okey with the proposal.

	Lenovo
	We are fine with the proposal. But this needs to be handled in RAN2


3. Topic-2 ON-OFF information
3.1. Company view (Round-1)
3.1.1. Explicit OFF indication
For the ON-OFF information, following agreements have been achieved in RAN1#111: 
	Agreement
For FR2, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
Agreement
For FR1, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· When there is only one beam, the sole purpose of the beam indication is for indicating “ON” state of NCR-Fwd


[bookmark: _Ref114518819]In this meeting, according to the contributions, regarding whether to introduce explicit OFF indication, following views are shared by companies:
· [ZTE, Fujitsu, Sony, NICT, CEWiT] support to introduce OFF indication in explicit way at least to deactivate some of the periodic/semi-persistent indications.
· [vivo, Ericsson, Samsung, InterDigital, Intel, LGE, Qualcomm] propose to implicitly indicate OFF state via beam indication by using a specific beam index.
· [Huawei, CMCC, China Telecom] think that explicit OFF is not needed since default OFF is assumed when there is no beam indication.
Based on the inputs, it seems that there is still no consensus to support the explicit indication of “OFF”. Companies are encouraged to check this issue further and provide the input if any.
	Companies
	Comments and Views

	Ericsson
	In our understanding, considering beam arrangement is agreed to be part of OAM, the null beam can be supported with already existing functionality provided OAM supports it. Hence, no further agreements are necessary.

	Intel 
	Just to clarify, does FL ask, whether we need a separate signaling other than beam indication signaling to explicitly indicate OFF? If yes, we think we’d better NOT introduce any new signaling now in the last meeting for this WI. 
But we support indication of OFF within the beam indication signaling, i.e., by a specific beam index. 

	Sony
	We do not support implicit indication of the OFF state via a specific beam index. The reason is that the resulting spec becomes unruly. For example, because RAN1 agreed implicit indication of the ON state, the following note was necessary for FR1:
“when there is only one beam, the sole purpose of the beam indication is for indicating “ON” state of NCR-Fwd.” 
If implicit indication of the OFF state is also agreed, one more such ghost “beam” will need to be added for FR1, just for the purpose of signaling the OFF state. In our view, to signal the OFF state of the NCR-Fwd, an explicit OFF indication can instead be introduced.

	Samsung
	Dynamic OFF indication is necessary at least to accommodate the existing functionality in the current spec for DL pre-emption (via DCI 2_1) and UL cancellation (via DCI 2_4) for UEs served by an NCR. 
For example, to handle a collision between UE#1 with URLLC traffic with UE#2 with eMBB traffic that needs to receive PDSCH or transmit PUSCH in overlapping time/frequency resources. The gNB can send DCI format 2_1 or 2_4 to stop the operation for UE#2 and accommodate UE#1. 
Accordingly, the gNB needs to send a dynamic OFF indication to the NCR when:
-	the NCR is only serving UE#2, but not UE#1, so stopping UE#2 would imply stopping the amplify-and-forward by the NCR in that time-domain resource;
-	the NCR is serving both UE#1 and UE#2, and the time domain resources corresponding to UE#1 and UE#2 are not fully aligned (e.g., fewer symbols for URLLC traffic of UE#1 compared to the number of symbols for eMBB traffic of UE#2), so stopping UE#2 would imply stopping the amplify-and-forward by the NCR in the non-overlapping part of the two time-domain resources.
In both cases, the dynamic OFF indication overrides the previous aperiodic beam indication (corresponding to beam for UE#2).
Therefore, we suggest the following:
· Support dynamic OFF indication to override a previous aperiodic beam indication in overlapping time-domain resources;
· Dynamic OFF indication can re-use the agreed structure for aperiodic beam indication, by setting a special beam index (such as ‘-1’) as the OFF state.


	IITK
	We have mentioned various reasons to support dynamic OFF in our TDoc contribution. There are more reasons mentioned in our contribution in addition to the ones mentioned by Sony and Samsung.
Hence, support explicit dynamic Off indication.

	CEWIT
	Dynamic off is essential for NCR and has following advantages (More details can be found in our contribution R1-2301145)
· Helps in configuring NCR to skip certain beam indication
· Avoids uncertainty and ensures proper understanding between gNB and NCR 
· Helps decide NCR-Fwd behaviour during BFD/BFR of C-link
· Improves flexibility in configuring NCR
· Helps in energy saving and interference management
· Helps to avoid UE connection ambiguity issue.
Further, it is useful in case of pre-emption, as explained by SS.

	Panasonic
	The implicit OFF state via beam indication could be useful to temporarily deactivate the semi-static/periodic indications.


3.1.2. Implicit ON state indication
[Fujitsu] clarifies that in previous agreement, the beam indication to determine ON-OFF state refers to access link beam indication instead of backhaul link beam indication. [LGE, CEWiT] support to indicate link level ON-OFF (e.g. DL OFF, UL OFF).  
From FL’s perspective, it’s clear that the previous agreement refers to the access beam indication instead of backhaul beam to implicit indicate the ON state since there is not valid duration defined for backhaul link. Meanwhile, to enable the proper forwarding, the valid beam for both BH and AC beam will be required. Then, following proposal is made for clarification:
Proposal 3-1-2 Update the agreements on ‘ON-OFF’ achieved in RAN1 #111 as follows:
	For FR2, the “ON” state of NCR-Fwd is indicated:
· Implicit indication via the AC link beam indication (i.e., if there is an AC link beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
For FR1, the “ON” state of NCR-Fwd is indicated:
· Indication via the AC link beam indication (i.e., if there is an AC link beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· When there is only one beam, the sole purpose of the AC link beam indication is for indicating “ON” state of NCR-Fwd


Companies are encouraged to share your views including necessity for clarification.
	Companies
	Comments and Views

	Ericsson
	We don’t think the above proposal solves the underlying problem about the missing time resource configuration for the backhaul link. In our contribution, we propose
Proposal: The enabling of the backhaul link beam follows the time resource configuration of the access beam indications.

	Intel 
	We are fine with this proposal. We also discuss this issue in our tdoc. 
On top of this proposal, maybe better to add some words to avoid confusion that access link and backhaul link may be ON in different time, e.g., “ON” state of NCR-Fwd which applies simultaneously to both Access link and backhaul link is indicated

	Sony
	We support the proposal.

	Samsung
	Support the proposal. Suggest to replace “AC link” with “access link”.

	ZTE
	We support the proposal.
For backhaul link beam indication, it’s clear that the applicable time duration is always valid until NCR received another backhaul link beam indication, so the proposal is reasonable.

	Huawei, HiSilicon
	Support 

	NTT Docomo
	Support 

	Apple
	We share similar view as Ericsson and support their proposal, similar to what we also have captured in our contribution

	Nokia
	In our view this proposal is not needed.  If companies feel a clarification is necessary we are fine with Ericsson’s proposal.

	CEWiT
	Support

	NEC
	Support.

	Spreadtrum
	We are fine with the proposal.

	Lenovo
	Fine with the proposal


4. Topic-3 RRC and MAC CE parameter list
4.1. Company view (Round-1)
4.1.1. General RRC parameter
	Agreement
· The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
· Applicable only for NCR-MT



According to the contributions, [CMCC, Intel, ZTE] propose that NCR dedicated RNTI can be used for both PDCCH carrying side control information for NCR-Fwd and PDCCH scheduling a PDSCH carrying side control information for NCR-Fwd. In addition, [ZTE, Huawei] prefer to include periodic and aperiodic RRC configuration in single RRC signaling. 
Based on the inputs, the following general RRC parameters are provided in Table 4-1. 
Table 4-1 RRC parameter list for RNTI dedicated for NCR-MT
	Parameter name
	Field descriptions
	Value range

	NCR-FwdConfig
	NCR forwarding configuration for periodic and aperiodic indication.
	SEQUENCE {ncr-PeriodicFwdConfigToAddModList, ncr-PeriodicFwdConfigToRemoveList, ncr-AperiodicFwdConfig}

	NCR-RNTI

	This field indicates the NCR-RNTI assigned to NCR-MT, which is used to scramble the PDCCHs carrying side control information and PDCCHs used to schedule the PDSCH carrying the side control information.
	To be determined by RAN2.


Proposal 4-1-1 The RRC parameters listed in Table 4-1 is endorsed and captured in the LS to RAN2.
Companies are encouraged to share your views including details on the RRC parameters in Table 4-1.
	Companies
	Comments and Views

	Intel 
	We support NCR-RNTI part. 
But for NCR-FwdConfig, whether we include periodic and aperiodic RRC configuration in single RRC signaling can be up to RAN2 decision. 

	Samsung
	Whether the configuration for aperiodic beam indication and aperiodic should be within one RRC signaling or not is out of RAN1 expertise. Suggest to leave the decision to RAN2.
In addition, for RNTI, as commented in 9.8.2, the NCR-MT will receive the PDSCHs carrying side control information via legacy DCI formats, so legacy RNTI can be used. The new NCR-RNTI is only used for the new DCI format that provides aperiodic beam indication.
Editorial suggestion: “scramble the PDCCHs”  “scramble the CRC for DCI format”

	ZTE
	We support the proposal.


4.1.2. RRC parameter for periodic beam indication
	Agreement
For each periodic beam indication for access link, one RRC signaling is used with the information defined by the following:
Option-2: 
· A list of X() forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of 
Each time resource is defined by {Starting slot defined as the slot offset in one period, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.
· The periodicity is configured as part of the RRC signaling for periodic beam indication
· The same periodicity is assumed for all time resource(s) in one periodic beam indication.
· The reference SCS is configured as part of the RRC signaling for periodic beam indication
· The same reference SCS is assumed for all time resource(s) in one periodic beam indication.



For periodic beam indication, [ZTE, Huawei] elaborate an example of the signaling design by defining a list of resource sets and each resource set includes a list of forwarding resources. Take the parameter list in [1] as starting point for discussion.
Regarding the value range of some specific parameters:
· maxNrofPeriodicFwdResourceSet
[ZTE] thinks this value can be equal to the number of candidate periodicity, and the signals with the same periodicity can be configured using one RRC signaling. [Ericsson] proposes a value 32 to cover different kinds of periodic signals, e.g. SSB, TRS, PRACH, System Information, paging, Coreset 0, periodic CSI-RS, SRS etc. [Fujitsu] suggests a value 4 or 8 for for periodic transmissions between gNB and UEs, e.g. SSB, SIBs, Paging, PRACH, periodic CSI-RS, PUCCH for periodic CSI and Type-1 CG PUSCH etc.
· maxNrofPeriodicFwdResource
[ZTE, CMCC, Samsung, CEWiT, Sony] think this value should be multiple of maximum SSB number, one resource sets should at least cover the configuration of SSB forwarding, e.g. 64 SSBs, in addition, [ZTE, CMCC] also point out that the beam indication of SSBs, paging, CORESET#0 and SIBx forwarding can be configured in one RRC signalling, then n*64 is a reasonable value. [Huawei, ETRI] also proposes other values such as 1, 2, 4, 5, 10, which may be corresponding to the beam number.
From FL’s perspective, majority’s view is to take multiple of maximum SSB number, then n*64 is suggested and FFS value of n.
· ncr-periodicity
[ZTE] proposes to merge the different candidate values of periodicity for different signals, e.g. SSB, PRACH, common DCI, CSI-RS, SRS, PRS, CG, SPS, then a value range {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120, 10240} slots is provided. [Ericsson] thinks that a periodic beam configuration with a long periodicity can in principle be used to forward all periodic signals/channels which have shorter or same periodicities as the configured beam configuration periodicity, so a value range {10, 20, 40, 80, 160, 320, 640, 1280, 2560} slot or ms is provided.
· maxNrofBeamIndex
[Huawei] thinks that the maximum number of used SSB beams and used CSI-RS beams are 4 and 16, respectively. [ZTE] proposes to consider the maximum value of current TCI state pool in NR, i.e. 128, to properly forward the UE-specific signals. [Ericsson] proposes to have a maximum of 8 (wide) SSB beams and 16 (narrow) CSI-RS beams, so in total 24 beams can be used.
· maxDurationinSymbols
[ZTE] thinks that it’s possible to configure multiple slots using this parameter, considering that the use cases might be the repetition, based on the enhanced repetition in Rel-17, the maximum number of repetitions is 32, then the value range can be (1..448) in symbols. 

Based on the inputs, the following RRC parameters for periodic beam indication are provided in Table 4-2. 
Table 4-2 RRC parameter list for periodic beam indication
	Parameter name
	Field descriptions
	Value range

	ncr-PeriodicFwdResourceSetToAddModList
	List of periodic forwarding resource sets to add and/or modify.
	SEQUENCE (SIZE(1..maxNrofPeriodicFwdResourceSet)) OF  NCR-PeriodicFwdResourceSet
maxNrofPeriodicFwdResourceSet: 
Option 1:  SIZE(ncr-periodicity)
Option 2: 32
Option 3: 8

	ncr-PeriodicFwdResourceSetToRemoveList
	List of periodic forwarding resource sets to remove.
	SEQUENCE (SIZE(1..maxNrofPeriodicFwdResourceSet)) OF  NCR-PeriodicFwdResourceSetId

	NCR-PeriodicFwdResourceSet
	Each periodic forwarding resource set includes a list of periodic forwarding resource, a common periodicity and a common reference SCS.
	SEQUENCE{ncr-PeriodicFwdResourceSetId, ncr-PeriodicFwdResourceToAddModList, ncr-PeriodicFwdResourceToRemoveList,
 ncr-periodicity, ncr-referenceSCS}

	ncr-PeriodicFwdResourceSetId
	Periodic forwarding resource set ID.
	INTEGER (0..maxNrofPeriodicFwdResourceSet-1)

	ncr-PeriodicFwdResourceToAddModList
	List of periodic forwarding resources to add and/or modify.
	SEQUENCE (SIZE(1..maxNrofPeriodicFwdResource)) OF NCR-PeriodicFwdResource

maxNrofPeriodicFwdResource: n*64
Option 1: n=1
Option 2: n=4 (Samsung)
Option 3: n=16

	ncr-PeriodicFwdResourceToRemoveList
	List of periodic forwarding resources to remove.
	SEQUENCE (SIZE(1..maxNrofPeriodicFwdResource)) OF NCR-PeriodicFwdResourceId

	ncr-periodicity
	Indicates the periodicity for the list of forwarding resource in slot.
	Option 1: {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120, 10240} slots
Option 2: {10,20,40,80,160,320,640,1280,2560} slots
Option 3: {10,20,40,80,160,320,640,1280,2560} ms

	ncr-referenceSCS
	Indicates the reference subcarrier spacing for all the time resource in the list
	SubcarrierSpacing

	NCR-PeriodicFwdResource
	A periodic forwarding resource.
	SEQUENCE{ncr-PeriodicFwdResourceId, ncr-beamIndex, ncr-PeriodicTimeResource}

	ncr-PeriodicFwdResourceId
	Periodic forwarding resource ID.
	INTEGER (0..maxNrofPeriodicFwdResource-1)

	ncr-beamIndex
	Indicates logical beam index for NCR access link. NCR is assumed to be ON over the indicated time domain resource if there is beam indication. 
	INTEGER(0..maxNrofBeamIndex-1)
maxNrofBeamIndex:
Option 1: 20
Option 2: 24 (Samsung)
Option 3: 128

	ncr-PeriodicTimeResource
	Indicates the time resource for periodic beam indication. NCR is assumed to be ON over the indicated time domain resource if there is beam indication.
	SEQUENCE{slotOffsetPeriodic, symbolOffset, durationInSymbols}

	slotOffsetPeriodic
	Indicates slot offset in one period.
	INTEGER(0..ncr-periodicity
-1)

	symbolOffset
	Indicates symbol offset in one slot.
	INTEGER(0..13)

	durationInSymbols
	Indicates the time duration in number of symbols.
	INTEGER(1..maxDurationinSymbols)
maxDurationinSymbols: 
Option 1: 448


Proposal 4-1-2 The RRC parameters for periodic beam indication listed in Table 4-2 is endorsed with down-selection of value for parameters and captured in the LS to RAN2.
Companies are encouraged to share your views on Table 4-2 and preference on the different options of value ranges.
	Companies
	Comments and Views

	Samsung
	Please see our preference in the table.
For slotOffsetPeriodic, the value depends the selection of ncr-periodicity. If the unit of ncr-periodicity is ms, the offset should be the slot index within the period.

	ZTE
	We support the proposal.


4.1.3. RRC parameter for aperiodic beam indication
	Agreement
For each aperiodic beam indication for access link, one DCI is used with the information defined by 
Option-1: 
·  fields are used to indicate the beam information and each field refers to one beam index ; 
· Note: The bitwidth of this field is determined by the number of beams used for access link. 
·  fields to indicate the time resource;
· Note: A list of time resource is pre-defined by RRC signalling. The bitwidth of this field for time resource indication is determined by the length of list. 
· FFS: The value of  
· Down-select between or .
· FFS: How to define the association between time indication and beam indication
Each time resource is defined by {Starting slot defined as the slot offset, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.


For aperiodic beam indication, according to the agreement, a list of time resource should be defined by RRC siganlling, take the parameter list in [1] as starting point for discussion.
Regarding the value range of some specific parameters:
· maxNrofAperiodicFwdTimeResource
[ZTE] thinks this value should consider the tradeoff of flexibility and DCI overhead, then 128 can be a reasonable value.
· maxSlotOffsetAperiodic 
[ZTE] proposes that the slot offset refers to the slot offset between the start slot and the time instant when the DCI signalling is applied, e.g., n+k, where n is time instant when DCI is received and k is scheduling offset defined in 38.214. Then the value can be based on dynamic scheduling per UE, e.g. (0..3).
· maxDurationInSymbols
[CATT, ZTE] propose that the duration can be extended to more than one slot, and considering that this is based on dynamic scheduling, a typical value range can be (1… 28).
Based on the inputs, the following RRC parameters for aperiodic beam indication are provided in Table 4-3. 
Table 4-3 RRC parameter list for aperiodic beam indication
	Parameter name
	Field descriptions
	Value range

	NCR-AperiodicFwdConfig

	Aperiodic time resource configuration for beam indication for NCR. The configuration includes a list of time domain resource that can be selected in aperiodic forwarding.
	SEQUENCE{NCR-AperiodicFwdTimeResourceToAddModList, NCR-AperiodicFwdTimeResourceToRemoveList}

	NCR-AperiodicFwdTimeResourceToAddModList
	List of aperiodic NCR forwarding time resource to add and/or modify.
	SEQUENCE (SIZE(1..maxNrofAperiodicFwdTimeResource)) OF ncr-AperiodicFwdTimeResource
maxNrofAperiodicFwdTimeResource= 128

	NCR-AperiodicFwdTimeResourceToRemoveList
	List of aperiodic NCR forwarding time resource to remove.
	SEQUENCE (SIZE(1..maxNrofAperiodicFwdTimeResource)) OF ncr-AperiodicFwdTimeResourceId


	NCR-AperiodicFwdTimeResource
	Indicates the time resource for aperiodic beam indication. NCR is assumed to be ON over the indicated time domain resource if there is beam indication.
	SEQUENCE{ncr-AperiodicFwdTimeResourceId, slotOffsetAperiodic, symbolOffset, durationInSymbols}

	ncr-AperiodicFwdTimeResourceId
	Aperiodic forwarding time resource ID.
	INTEGER(0..maxNrofAperiodicFwdTimeResource-1)

	slotOffsetAperiodic
	Indicates slot offset used to define the start slot of aperiodic time resource. 
The value refers to the slot offset between the start slot and the time instant when the DCI signalling is applied, e.g., n+k, where n is time instant when DCI is received and k is scheduling offset defined in 38.214.
	INTEGER(0..maxSlotOffsetAperiodic-1) 
maxSlotOffsetAperiodic = 4

	symbolOffset
	Indicates symbol offset within the slot.
	INTEGER(0..13)

	durationInSymbols
	Indicates the time duration in number of symbols.
	INTEGER(1..maxDurationInSymbols)
maxDurationInSymbols = 28


Proposal 4-1-3 The RRC parameters for aperiodic beam indication listed in Table 4-3 is endorsed with down-selection of value for parameters and captured in the LS to RAN2.
Companies are encouraged to share your views on Table 4-3 and preference on the value ranges.
	Companies
	Comments and Views

	Intel 
	Should wait for progress for proposal 1-1-1-1. 

	ZTE
	We support the proposal.


4.1.4. RRC parameter for semi-persistent beam indication [discussed later]
The RRC parameters for semi-persistent will be provided later once the agreement in section 1.1.2 is achieved.
4.1.5. MAC CE parameter for backhaul link beam indication
Based on the previous agreement on backhaul beam indication, the following design with corresponding required MAC CE parameters are provided:
· For the Rel-15 framework, the indication is done with different MAC CE following the legacy NR design principle: 

NCR BH Link Downlink Beam Activation/Deactivation MAC CE
The NCR BH Link Downlink Beam Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a fixed size of 8 bits with following fields:
· TCI State ID: This field indicates a TCI-StateId for a TCI state configured by tci-StatesToAddModList and tci-StatesToReleaseList in the PDSCH-Config in the active BWP. The length of the field is 7 bits.
· A/D: This field indicates whether to activate or deactivate indicated TCI state. The field is set to 1 to indicate activation, otherwise it indicates deactivation.
The MAC CE format can be：
[image: ]
Figure 4-1 The NCR BH Link Downlink Beam Activation/Deactivation MAC CE

     NCR BH Link Uplink Beam Activation/Deactivation MAC CE
The NCR BH Link Uplink Beam Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b.  It has a fixed size of 8 bits with following fields:
· Si: There are PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId as specified in TS 38.331, configured for the active BWP, Si indicates the activation status of PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1. The Si field is set to 1 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1 shall be activated. The Si field is set to 0 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1 shall be deactivated. Only a single PUCCH Spatial Relation Info configured in the active BWP can be active at a time;
The MAC CE format can be：
[image: ]
Figure 4-2 The NCR BH Link Uplink Beam Activation/Deactivation MAC CE
· For the Rel-17 framework, the indication is done with single MAC CE following the legacy NR design principle: 

NCR BH Link Unified Beam Activation/Deactivation MAC CE
The NCR BH Link Unified Beam Activation/Deactivation MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size consisting of following fields:
· P: This field indicates whether the TCI codepoint has two TCI states or single TCI state. If P field is set to 1, it indicates that the TCI codepoint includes the DL TCI state and the UL TCI state. If P field is set to 0, it indicates that the TCI codepoint includes only the DL/joint TCI state or the UL TCI state. The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields;
· D/U: This field indicate whether the TCI state ID in the same octet is for joint/downlink or uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
· TCI state ID: This field indicates the TCI state identified by TCI-StateId configured in the active DL/UL BWP as specified in TS 38.331. If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId configured in the dl-OrJoint-TCIStateList-r17 of the active DL BWP as specified in TS 38.331 is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the UL-TCIState-Id configured in the active UL BWP as specified in TS 38.331. 
· A/D: This field indicates whether to activate or deactivate indicated TCI state. The field is set to 1 to indicate activation, otherwise it indicates deactivation.
· R: Reserved bit, set to 0.
The MAC CE format can be：
[image: ]
Figure 4-3 The NCR BH Link Unified Beam Activation/Deactivation MAC CE
Then, the overall MAC CE parameters are:
Table 4-5 MAC CE parameter list for backhaul link beam indication
	MAC-CE name
	Description
	Value range

	NCR BH Link Downlink Beam Activation/Deactivation MAC CE
	This MAC CE indicates one TCI state for backhaul link DL reception from the RRC configured list of beams for C-link. In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, this MAC CE is not applicable. 
It includes following fields:
- TCI State ID: This field indicates a TCI-StateId for a TCI state configured by tci-StatesToAddModList and tci-StatesToReleaseList in the PDSCH-Config in the active BWP. The length of the field is 7 bits.
- A/D: This field indicates whether to activate or deactivate indicated TCI state. The field is set to 1 to indicate activation, otherwise it indicates deactivation.
	TBD

	NCR BH Link Uplink Beam Activation/Deactivation MAC CE
	This MAC CE indicates spatial relation ID for backhaul link UL transmission. In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, this MAC CE is not applicable.
It includes following fields:
-  Si: There are PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId as specified in TS 38.331 , configured for the active BWP, Si indicates the activation status of PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1. The Si field is set to 1 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1 shall be activated. The Si field is set to 0 to indicate PUCCH Spatial Relation Info with PUCCH-SpatialRelationInfoId equal to i + 1 shall be deactivated. Only a single PUCCH Spatial Relation Info configured in the active BWP can be active at a time;
	TBD

	NCR BH Link Unified Beam Activation/Deactivation MAC CE
	This MAC CE indicates one unified TCI state for backhaul link UL transmission and DL reception from the RRC configured list of beams for C-link. In the time domain resource with simultaneous downlink reception or uplink transmission in C-link and backhaul link, this MAC CE is not applicable.
It includes following fields:
- P: This field indicates whether the TCI codepoint has two TCI states or single TCI state. If P field is set to 1, it indicates that the TCI codepoint includes the DL TCI state and the UL TCI state. If P field is set to 0, it indicates that the TCI codepoint includes only the DL/joint TCI state or the UL TCI state. The codepoint to which a TCI state is mapped is determined by its ordinal position among all the TCI state ID fields;
- D/U: This field indicate whether the TCI state ID in the same octet is for joint/downlink or uplink TCI state. If this field is set to 1, the TCI state ID in the same octet is for joint/downlink. If this field is set to 0, the TCI state ID in the same octet is for uplink;
- TCI state ID: This field indicates the TCI state identified by TCI-StateId configured in the active DL/UL BWP as specified in TS 38.331 . If D/U is set to 1, 7-bits length TCI state ID i.e. TCI-StateId configured in the dl-OrJoint-TCIStateList-r17 of the active DL BWP as specified in TS 38.331 is used. If D/U is set to 0, the most significant bit of TCI state ID is considered as the reserved bit and remainder 6 bits indicate the UL-TCIState-Id configured in the active UL BWP as specified in TS 38.331 . 
- A/D: This field indicates whether to activate or deactivate indicated TCI state. The field is set to 1 to indicate activation, otherwise it indicates deactivation.
- R: Reserved bit, set to 0.
	TBD


Proposal 4-1-5 The MAC parameters listed in Table 4-5 is endorsed and captured in the LS to RAN2.
Companies are encouraged to share your views on the required parameters for MAC CE.
	Companies
	Comments and Views

	Intel 
	The detailed MAC CE structure should be decided by RAN2. We only need to discuss what information is to be included in MAC CE. 

	Samsung
	Do not support. 
As we commented above, there is no need to introduce separate MAC CE for a single purpose. A unified MAC CE design is enough.
Also, it is agreed that SRI is used for UL beam indication. SRI is termed for SRS resource indicator which is not associated with PUCCH spatial relation.
Moreover, the activation/deactivation of BH beam indication is unnecessary. The deactivation functionality is typically used for the determination of beam pool for the subsequent DCI based beam indication (however, this is not agreed for BH link).

	ZTE
	We support the proposal.


4.1.6. MAC CE parameter for semi-persistent beam indication for access link [discussed later]
The MAC CE parameters for semi-persistent will be provided later once the agreement in section 1.1.2 is achieved.
5. Others
In addition, some other aspects are highlighted by companies including:
· Issue-1: Power control for simultaneous backhaul link and C-link transmission
In this meeting, when simultaneous backhaul link and C-link transmission happens, [Huawei, CMCC, ZTE, CATT, ETRI, KDDI] discuss the issue with following views
· [Huawei] proposes that priority rule can be defined depending on the signals of C-link. And solution on how to calculate the max power for C-link and backhaul link are proposed in case of simultaneously transmission.
· [CMCC] thinks that NCR-Fwd could adopt a same PSD as NCR-MT for uplink transmission.
· [CATT] suggests that the max power of C-link needs to be indicated by the gNB.
· [ETRI] prefers to reduce the transmission power of one of C-link and backhaul link according to the priority, if the reduced total power exceeds the threshold, C-link can be dropped.
· [KDDI] suggests to first determine the transmit power of the NCR-MT and then that of the NCR-Fwd up to output power limit of the NCR.
From FL’s perspective, companies’ views are quite diverged, this topic can be discussed later once the whole framework of SCI indication is stable.
· Issue-2: Frequency selective operation of NCR-Fwd.
In this meeting, [KDDI, QC] proposed to support the frequency-selective ON-OFF or forwarding. Also [LGE] proposed that forwarding frequency resource (e.g., carrier index, or carrier-group index) to which side control information is applied can be indicated with side control information. [Samsung] supports RB-group-specific beam indication, i.e., indication of the form {beam index(es), time domain resource, frequency domain resource}.
From FL’s perspective, this kind of indication can be considered as additional optimization and the legacy RF architecture of Repeater cannot support it. Then, it’s proper to discuss it in future release.
· Issue-3: Timing relationship
[CATT, Samsung, LGE, CEWiT] proposed to report the internal delay as NCR capability. In addition, [Samsung] highlights that DL internal delay and UL internal delay is the same. But [CATT] thinks that it is beneficial to report the internal delay to gNB via OAM.
Based on the discussion in previous meetings, it seems that others prefer to keep the internal delay as the value claimed by vendor (e.g., follow the Rel-17 RF repeater) instead of part of capability. Meanwhile, since the timing relationship is out of scope of WI for further enhancement, it means that no specification efforts are expected.
Then From FL’s perspective, companies are encouraged to further check the necessity to define the internal delay as part of NCR capability. 
· Issue-4 Differentiation between normal UEs and NCR UEs
[Spreadtrum] proposes to study the necessity for gNB to differentiate the normal UEs and the NCR UEs (i.e., the UE that establish the connection with gNB via NCR).  
[CEWiT] proposes 2 methods to tackle the UE connection ambiguity problem: (Alt 1): Using a dedicated set of SSBs for forwarding by the NCR-Fwd (Alt 2): Multiplex the SSB measurement reports through NCR-Fwd and without NCR-Fwd in time domain.
From FL’s perspective, in current stage, since the existence of NCR will be transparent to UE, and how to differentiate the UE served by different entities can be up to implementation. Companies are encouraged to further check the necessity for gNB to differentiate normal UEs and NCR UEs.
· Issue-5 Self-interference issue
[CMCC] proposes that the self-interference issue should be considered for the beam determination and indication of BH link and multiple BH link beams should be supported for the self-interference reduction.
[vivo] suggests to introduce beam restriction to avoid auto-excitation of the NCR. 
From FL’s perspective, companies are encouraged to further check the impact on self-interference issue.
· Issue-6 NCR-Fwd behavior when BFR happens in C-link
[Xiaomi, Samsung, ZTE] propose that the NCR-Fwd should be in OFF state when beam BFR happens in NCR-MT. Furthermore, [Samsung] thinks that after successful reception of BFR response by the NCR-MT, until reception of dedicated beam update for DL/UL channel of NCR-MT or dedicated MAC-CE for NCR-Fwd backhaul link beam indication, the DL/UL of NCR-Fwd is adjusted to the new beam identified via BFR.

From FL’s perspective, the discussion can be handled in 9.8.2
Companies are encouraged to share your views if any
	Companies
	Comments and Views

	Intel 
	Issue 1 can be discussed, we are fine to discuss it later. 
Issue 3 can be discussed, e.g., whether it is fixed value or can be capability, while the capability can be claimed by vendor or report by UE capability procedure. 
Issue 6 is better to be discussed in 9.8.2. 

	Samsung
	The NCR behavior if an NCR does not support simultaneous UL transmission of C-link and backhaul link should be clarified, especially when NCR-MT and NCR-Fwd of the NCR would perform UL transmission on the same time domain resource. Hence, we have the following proposal.
Proposal. If an NCR does not support simultaneous UL transmission of C-link and backhaul link, support the following NCR behavior when NCR-MT and NCR-Fwd of the NCR would perform UL transmission on the same time domain resource:
· The NCR-MT perform UL transmission on the time domain resource;
The NCR-Fwd does not perform UL transmission on the time domain resource.

	IITK
	Regarding issue-4, the frequency-time domain scheduling of UEs will be heavily impacted if the gNB does not have the knowledge of UEs connected directly and the ones connected via NCR.
Hence, we think companies should consider this issue.

	ETRI
	We think issue 1 should be resolved for TDMed backhaul link and C-link cases.
Otherwise, the PCMAX is not clear for neither backhaul link nor C-link


6. Proposals for discussion at GTW session

In the 1st offline discussion, we clarify the impacts on the RRC configuration as:
[image: ]
Updated Proposal 1-1-1-1: For each aperiodic beam indication for access link via DCI,
· Alt-1:  is supported.
· The time indication and beam indication is sequentially associated with one to one mapping.

Other preferences: 

· Alt-2: is supported.
· FFS: The association between time resource and beam indication.
· FFS: The number of time resource included in one element of the list for time resource.
· Alt-3: is supported.
· FFS: one or more time resource(s) is associated to single beam.

Common for all alts: 

· FFS: The value of field for time indication and beam indication, for example: 
· The bitwidth of each field for time indication with maximum value as [4], which is determined by the length of list.  
· The bitwidth of each field for beam indication is [5] 


Proposal 1-1-1-2: For aperiodic beam indication for access link, the reference SCS for the time resource is indicated in DCI.


Updated Proposal 1-1-1-3: For the number of  in one DCI carrying the aperiodic beam indication for access beam.
· Alt-1: The fixed  is supported.
· FFS: The value of   , e.g., 4
· FFS: How to determine the valid beam in one DCI.
· Alt-2: The value of  is configured by RRC
· FFS: The impacts on the time resource configuration.


Proposal 1-1-4: For the beam indication application time, the following is supported:
· For the periodic beam indication, the indicated information should be applied starting from the first slot that is after slot  , where n refers to the slot that NCR-MT would transmit HARQ-ACK information corresponding to the PDSCH carrying periodic indication
· For the semi-persistent beam indication, the indicated information should be applied starting from the first slot that is after slot  , where n refers to the slot that NCR-MT would transmit HARQ-ACK information corresponding to the PDSCH carrying the activation command and  is the SCS configuration for the channel carrying the HARQ-ACK information.
· For the aperiodic beam indication, the indicated information should be applied starting from the first slot that is after n+k, where n refers to the slot that NCR-MT receive the DCI carrying the indication and k refers to the offset value indicated in DCI, which is corresponding to the minimum applicable K0 value.

[image: ]
[bookmark: _GoBack]Updated Proposal 1-1-1-4: For aperiodic beam indication, the reference of slot offset for each time resource is same and defined as the slot when the DCI is applied.

Proposal 2-1-1-2: For the semi-static beam indication for backhaul link via the beam indication framework in Rel-15/16, different MAC CE are used to the DL and UL beam, respectively.


Updated Proposal 1-1-2:   For semi-persistent beam indication:
· Alt-1: 
· A list of P() forwarding resource is configured by one RRC signaling, each is defined as {Beam index, time resource}
· One MAC CE is used to select  forwarding resource(s) from the list
· The value of  () can be set as [128], where  refers to the maximum beams indicated in one indication. 
· Alt-2:
· A list of P() forwarding resource is configured by one RRC signaling, each is defined as {time resource}
· One MAC CE is used to select forwarding resource(s) from the list and  beam index(es)
· FFS: The value of  () refers to the maximum beams indicated in one indication, e.g., [128]

7. Conclusion

Appendix
[1] [bookmark: _Ref30530]R1-2300701	Discussion on RRC and MAC CE parameters for NCR	ZTE
[2] R1-2300121	Side control information and behaviors for network-controlled repeaters	Huawei, HiSilicon
[3] R1-2300232	Discussion on side control information and NCR behavior	Spreadtrum Communications
[4] R1-2300467	Discussion on side control information and NCR behavior	vivo
[5] R1-2300589	Discussion on side control information and NCR behavior	xiaomi
[6] R1-2300595	Discussions on side control information and NCR behavior	InterDigital, Inc.
[7] R1-2300694	Side control information to enable NR network-controlled repeaters	CATT
[8] R1-2300702	Discussion on side control information for NCR	ZTE
[9] R1-2300724	Discussion on side control information and NCR behavior	China Telecom
[10] R1-2300754	Discussion on side control information and NCR behavior	Fujitsu
[11] R1-2300772	Discussion on side control information and NCR behavior	Nokia, Nokia Shanghai Bell
[12] R1-2300781	NCR side control information for NCR operations	Sharp
[13] R1-2300834	Discussion on side control information and NCR behaviour	NEC
[14] R1-2300885	More considerations on side control information and NCR behavior	Sony
[15] R1-2300920	Discussion on side control information and NCR behaviour	Lenovo
[16] R1-2300962	Discussion on Side control information to enable NR network-controlled repeater	Intel Corporation
[17] R1-2301016	Discussion on side control information and NCR behavior	CMCC
[18] R1-2301036	Discussion on side control information and NCR behavior	NICT
[19] R1-2301049	Discussion on side control information for network-controlled repeater	ETRI
[20] R1-2301070	Discussion on side control information and NCR behavior	LG Electronics
[21] R1-2301099	Discussion on side control information and NCR behavior	Panasonic
[22] R1-2301136	Discussion on side control information and NCR behavior	KDDI Corporation
[23] R1-2301145	Discussion on signaling side control information and NCR behaviour	IIT Kanpur, CEWiT
[24] R1-2301278	Discussion on side control information and NCR behavior	Samsung
[25] R1-2301360	On side control information and NCR behavior	Apple
[26] R1-2301427	On side control information and NCR behavior	Qualcomm Incorporated
[27] R1-2301507	Discussion on Side control information and NCR behavior	NTT DOCOMO, INC.
[28] R1-2301617	Side control information and NCR behavior	MediaTek Inc.
[29] R1-2301766	Side-control information and NCR behavior	Ericsson
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