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0. Introduction
In RAN1#112 meeting, the LS in R1-2302227 including RRC and MAC CE parameters has been sent to RAN2 according to RAN1’s progress below: 
	Agreement
The RRC parameters and MAC CE parameters in R1-2302113 are agreed. LS to RAN2 is agreed in R1-2302227.


In RAN1#112bis-e meeting, the RRC parameter list is further updated and considered as stable in R1-2304238.
	Agreement
R1-2304238 captures the higher layers parameters for the following Rel-18 work items and TEI that are considered stable from RAN1 perspective:
· NR network-controlled repeaters (NR_netcon_repeater-Core)
· Enhancement of NR Dynamic Spectrum Sharing (NR_DSS_enh)
· Multi-carrier enhancements for NR (NR_NC_enh-Core)
· BandWidth Part operation without restriction in NR (BWP_wor)
· 1-symbol PRS (TEI18)
Note: The updates in the list as compared to the already communicated higher layer parameters to RAN2/RAN3 are highlighted in blue.
Note: R1-2304221 captures all the discussed higher layers parameters including the stable and unstable ones.


In this summary, the remaining issues of RRC parameters are discussed based on the latest RRC parameter list in R1-2304238.
1. RRC parameters for NCR
1.1. Company view (Round-1)
According to companies’ contributions, following aspects are proposed by companies on RRC parameters:
· Number of fields
· Priority flag
· Periodicity for periodic beam indication
1.1.1. Number of fields
In RAN1#112bis-e meeting, the following agreement has been made regarding how to configure the number of time resource fields in DCI.
	Agreement
For the aperiodic beam indication via DCI 5-0, the following option is supported:
· Option-4:
· The DCI size of DCI Format 5-0 is implicitly determined by the RRC configuration with the maximum value as 128.
· The [maximum] number of fields for time resource indication (Tmax) is explicitly configured by dedicated RRC parameter with the maximum value as [16] or [32].
· FFS: How to support and address an actual number of fields for time resource indication is smaller than the configured maximum number.


Although the corresponding parameter is marked as stable, there are still remaining issues on the details of the newly agreed RRC parameter numberOfFields in Row 54 as highlighted above, companies’ views are summarized as below:
· Value range: 
· [ZTE, Intel, CMCC, Huawei] prefer to define the maximum value of Tmax as 16 so that the total bitwidth of beam index field and time resource field can be 8, which allows 16 different beams and 16 different time resources.
· [Ericsson] thinks it’s reasonable to define the maximum value of Tmax as 32, since both simple NCR with a few beams and advanced NCR with more beams should be supported.
· Description field:
· [ZTE, Intel, CMCC] suggest to remove “[maximum]” because UE has to know the DCI size before decoding the DCI to avoid unnecessary blind detection for DCI size, how to configure an actual number of fields can be separate discussion.
· [Ericsson] proposes to keep “maximum” in the description field for the reason that a flexible network configuration should allow the gNB to provide different numbers of beam indications in each DCI format 2_8 based on the dynamically scheduled UEs.
· Actual number of fields
· Option 1: Explicitly configure a dedicated field in DCI or MAC CE to indicate actual number of fields.
· [ZTE, Ericsson, CMCC] propose to include a dedicated field in DCI to indicate the actual number of fields to ensure the flexibility based on the dynamically scheduled UEs. In addition, [ZTE] also accepts to include the dedicated field in MAC CE.
· Option 2: Implicitly determine the actual number of fields
· [LGE] supports to determine the actual number of fields in implicit way by defining invalid time resource ID.
· Option 3: It’s left to implementation how to support the actual number of fields smaller than the configured number
· [Intel, Huawei] think that implementation-based solution can be used to address the issue that an actual number of fields for time resource indication is smaller than the configured maximum number, e.g., gNB indicates a number of invalid beam indices, a number of invalid time resource indices, or a number of duplicated beam index fields and time resource index fields.
From Moderator’s perspective, if maximum value is 32, it requires that the bitwidth of each time resource field is at least 5 bits, resulting in more than 160 bits in total for all the time resource fields in DCI, which exceeds the maximum DCI size 128 bits, so 16 is a more reasonable value. Regarding whether to keep “maximum” or not, it seems not needed since UE has to know the DCI size before decoding. As for how to address the actual number of fields, Option 1 has slightly more support, this option can be used for further discussion.
Proposal 1:  For the aperiodic beam indication via DCI 5-0, 
· In Row 54, Column J, remove “[maximum]” from the description
· In Row 54, Column K, change “TBD” to 16
· Explicitly configure the actual number of fields in DCI
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Nokia
	In general, support the proposal.  As a maximum value, 32 would be preferred as it seems to allow for more flexibility, and in any event should not be an issue since the actual number is RRC configured.

	NTT Docomo
	Support.

	CATT
	Ok with the proposal

	LG
	Support in general.
In case the [maximum] is deleted, we think it should be clarified that the number of fields for time resource indication may or may not equal to the number of actual indicated fields. Although the intention of it is aligned to our understanding, clarifying would be helpful.
Besides, our first preference for actual numbers of field indication is implicit way, we are willing to compromise for explicit configuration in third bullet.

	Fujitsu
	We are OK with the first 2 bullets.
For the last bullet, we don’t think it is good to introduce new indication at the current stage. Besides, the new field is not that necessary but causes higher overhead. Option 2 and Option 3 can work without introducing new indication.

	Samsung
	Ok with the first bullet of the proposal.
For the second bullet, 32 is preferred for more flexibility.

For the third bullet, we do not agree – if the actual number of fields is same as the maximum/total number of fields, no need for a new RRC parameter; if the actual number of fields can dynamically change, then an RRC parameter is irrelevant. In addition, this is the NCR behavior that should be discussed in the maintenance phase (i.e., starting from October meeting). We suggest to defer the discussion related to the third bullet.

Also, based on the latest draft of 38.212 and 38.213, the name of the DCI format is DCI format 2_8 instead of DCI format 5_0. Hence, the following suggestion is provided:

Proposal 1:  For the aperiodic beam indication via DCI 5-0 format 2_8, 
· In Row 54, Column J, remove “[maximum]” from the description
· In Row 54, Column K, change “TBD” to 1632
· Explicitly configure the actual number of fields in DCI



	Ericsson
	Partly support but further clarifications are needed:

By removing “[maximum]” what will be the relation between the RRC Row #54, numberOfFields, and the proposed new DCI information? In our opinion, if we agree to include the new DCI information, keeping the “maximum” will remove any ambiguous interpretations between the two.

The reason why the actual number of fields will differ from the maximum is that different slots have very different use. Some slots are homogeneous, including the same (PxyCH) information throughout the whole slots, whereas other slots are more heterogeneous. This behavior will also be reflected in the need for the number of fields.

	Moderator 
	According the input, it seems that at least “32” is preferred compared to “16”.
Regarding the removal of “maximum”:
@Ericsson: The removal of maximum means that: 
There will always “numberOfFields” field in the DCI format 2_8 according to the RRC configuration. The DCI size will also be determined;
Among the “numberOfFields” , maybe some of the indication are not valid or useful, e.g., in some case, only the indication by 1st three fields works. Then, the UE will ingore the remaining, which corresponds to the intention via additional bit in DCI. 
@All: Let’s check more views on the 3rd bullet.

	Huawei, HiSilicon
	We don’t support the third bullet “Explicitly configure the actual number of fields in DCI”. 
In our understanding, one can simply indicate a smaller number of “actual number of fields” by implementation, e.g., gNB indicates a number of invalid beam indices, a number of invalid time resource indices, or a number of duplicated beam index fields and time resource index fields. 
On the contrary, “Explicitly configure the actual number of fields in DCI” not only leads to extra DCI payload and standards efforts, but also brings additional indication complexity without obvious performance gain for NCR (due to increased DCI size).  Moreover, we don’t think design for future use for a DCI design is a common practice in RAN1.

	Vivo
	Do not support the 3rd bullet, it is up gNB to indicate duplicated beam index/resource if actual number is smaller than the maximum number


1.1.1. Priority flag
	Agreement
A priority flag is introduced per list of periodic and semi-persistent indications. The flag gives priority to periodic and semi-persistent indications over aperiodic indications. Additionally, the following applies:
· If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication > periodic beam indication.
· No conflict is expected between periodic beam indications 
· No conflict is expected between semi-persistent indications
· If there is conflict between two aperiodic indications, the latest indication is prioritized.


According to companies’ contributions, it’s identified by companies that the above agreement is a bit contradictory when 3 different beam indications overlap with each other, i.e. Periodic beam indication with priority flag, Semi-persistent beam indication without priority flag and Aperiodic beam indication.
To resolve the issue, the following solutions are proposed by companies, and some of them may have RRC impact:
· Option 1: No conflict is expected between periodic beam indication and semi-persistent beam indication
· [ZTE] prefers this option since both periodic and semi-persistent beam indication are RRC configurable, there is no reason to configure overlapping time resources for these 2 types of beam indications.
· [Intel] further thinks that no conflict is expected among 3 different beam indications, i.e., periodic beam indication, semi-persistent indication and aperiodic beam indication.
· Option 2: Periodic beam indication with priority flag has higher priority than semi-persistent beam indication without priority flag.
· [Intel, CMCC] think that indication with priority flag should have higher priority, then the description of the corresponding RRC parameter should be changed.
· Option 3: The NCR firstly resolves the conflict between periodic and semi-persistent beam indication, and then the NCR resolves the conflict for aperiodic beam indication.
· [vivo] proposes this option, and with this solution finally aperiodic will survive among Periodic beam indication with priority flag, Semi-persistent beam indication without priority flag and Aperiodic beam indication.
From Moderator’s perspective, the discussion on this issue will impact the field description on the RRC parameter and should be handled in this thread. Considering the views from companies, e.g., 2nd preference from companies, option 1 can be considered as the simplest way to resolve the issue without any changes on the RRC parameter list. So, the following is proposed:
Proposal 2: No conflict is expected between periodic beam indication and semi-persistent beam indication
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Nokia
	Support option 2. We do not see a contradiction with the previous agreement and think that the straightforward reading implies that:
semi-persistent w/ flag > periodic w/ flag > aperiodic > semi-persistent w/o flag > periodic w/o flag.  

	NTT Docomo
	Support.

	Catt
	OK with the proposal

	LG
	Since periodic and configuration for semi-persistent is configured via RRC, option 1 seems reasonable to us.

	Fujitsu
	Prefer Option 2.  We have the same understanding as Nokia on the previous agreement. 

	Samsung
	In our view, this proposal is not necessary. There is nothing wrong with the current description of the RRC parameter field for priority flag. It is understood that there are some open issues related to this priority flag, but they don’t have RRC impact and should be handled in maintenance phase (i.e., starting from October meeting).

	Ericsson
	In our understanding, Option 2 is the one reflecting RAN1’s intentions with made agreements and Option 3 is logically the same as Option 2. For that reason, we prefer Option 2 and changing the specifications to reflect this option although we acknowledge that Option 1 would also be technically feasible. Furthermore, Option 1 would also require a spec update for which reason the justification for supporting Option 1 is not correct.

For Option 2, the update could look like the below (as an alternative to Nokia’s proposal):
“The flag gives priority to periodic and semi-persistent indications over other aperiodic indications [without the flag].”

	Moderator
	@Samsung: To address this issue, no matter which option is adopted, the changes on the RRC field is needed since additional progress will be made. So, Let’s treat it in this meeting.


	Huawei, HiSilicon
	Support 

	Apple
	Prefer option 2, but would also be okay with option 1 as in the proposal

	vivo
	We support option 2 with modification by Ericsson. Option 2 is more flexible than option 1 and the wording provide by Ericsson is more readable


1.1.1.1. Summary of Priority flag
According to the offline discussion, it seems that how to address the identified issue will require additional technical agreement in RAN1. Majority prefers to handle it in the maintenance phase according to the guidance from Chair. Then, the discussion of this issue is postponed.
1.1.2. Periodicity for periodic beam indication
In RAN1#112bis-e meeting, the periodicity of periodic and semi-persistent beam indication has been discussed and the following rows are considered as stable.
	Row index
	Sub-feature group
	Parameter name
	Field descriptions
	Value range

	Row 13
	Periodic beam information 
	ncr-periodicity
	Indicates the periodicity for the list of forwarding resource;
	[CHOICE{ ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20, sl32, sl40, sl64, sl80, sl128, sl160, sl256, sl320, sl512, sl640, sl1024, sl1280, sl2560, sl5120, sl10240}; 
ENUMERATED {ms1, ms2, ms4, ms5, ms8, ms10, ms16, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, ms2560, ms5120, ms10240}} ]

	Row 43
	Semi-persistent beam information
	ncr-periodicity
	Indicates the periodicity for the list of forwarding resource;
	CHOICE{ ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20, sl32, sl40, sl64, sl80, sl128, sl160, sl256, sl320, sl512, sl640, sl1024, sl1280, sl2560, sl5120, sl10240}; 
ENUMERATED {ms1, ms2, ms4, ms5, ms8, ms10, ms16, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, ms2560, ms5120, ms10240}} 



According to the table above, there is a remaining bracket in the value range of periodicity for periodic beam indication, but it’s removed  for that of semi-persistent beam indication. From configuration perspective, there is no reason to define different value ranges of periodicity for periodic and semi-persistent, and alignment can be simply achieved by confirming the value range of periodicity for periodic beam indication and remove the bracket.  
Proposal 3:  In Row 13, Column K, confirm the value range of periodicity for periodic beam indication and remove the bracket.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Nokia
	Fine to support.

	NTT Docomo
	Support 

	CATT
	OK

	Fujitsu
	Fine to support.

	Samsung
	Ok with the proposal.

	Ericsson
	Support

	Huawei, HiSilicon
	Okay

	Apple
	Support


1.1.3. Renaming of Column N in RRC list
According to guidance for RRC parameter preparation (R1-2305769), which is confirmed by RAN2, the number of Column N in RRC parameter will be renamed as “Required for initial access or IDLE/INACTIVE”. Then, according to the guidance, the corresponding changes are made. Moreover, since all RRC parameters are used to control the NCR-Fwd as part of SCI information, no additional impacts on the NCR-MT is expected. So, the value range for all parameters for Column is set as “NO”.  
Proposal 4:  For Column N, the named is replaced by “Required for initial access or IDLE/INACTIVE” with value range for all parameter as “No”.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Nokia
	Support the proposal.

	NTT Docomo
	Support

	CATT
	OK

	Fujitsu
	 Support the proposal.

	Samsung
	It is better to clarify the meaning of the “Required for initial access or IDLE/INACTIVE”. In our view, at least some of the parameters are required in initial access or IDLE/INACTIVE mode. Recent RAN2 agreements are cited below:
On NCR-Fwd ON/OFF:
· When NCR-MT is in RRC_CONNECTED mode, the NCR-Fwd can be ON or OFF following the side control information received from the gNB. 
· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB.
· Release to RRC-IDLE is FFS.
According to the second bullet, at least semi-persistent beam indication and periodic beam indication can be used in RRC_INACTIVE of NCR-MT.

	Ericsson
	Support

	Moderator
	@Samsung: The only intention for the change is to let RAN2 know whether “RAN2 will put only those in the xxxCommon IEs. “ from RAN1’s perspective.
The citated agreement is made in RAN2, I think that RAN2 will also consider it when the RRC spec is drafted.



	Huawei, HiSilicon
	Okay

	Apple Support
	


2. Conclusion
[bookmark: _GoBack]According to the offline discussion, the following consensus is achieved to update the RRC parameter for NCR and the latest version is attached with corresponding changes:
Updated Proposal 1:  For the aperiodic beam indication via DCI 2-8, 
· In Row 54, Column K, change “TBD” to 32
· In Row 54, Column J, remove “[maximum]” from the description
Proposal 3:  In Row 13, Column K, confirm the value range of periodicity for periodic beam indication and remove the bracket.
Proposal 4:  For Column N , the named is replaced by “Required for initial access or IDLE/INACTIVE” with value range for all parameter as “No”.
· No impact on RAN2’s agreement with above updates.
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