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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]This document summarizes the discussions on R1-2303804, i.e. the 38.212 draft CR on Rel-18 network controlled repeaters, and aims to stabilize the 38.212 draft CR. 
[112bis-e-R18-38.212-NCR] Review of draft CR by April 26 – RAN1 spec editors
First round discussions    
[bookmark: OLE_LINK2]This section summarize the first round email discussions on R1-2303804. Companies are encouraged to provide the first round views by 04/20 (Thursday), 9:00am UTC, then we can update the draft CR accordingly for the next step discussions.  
[bookmark: OLE_LINK5][bookmark: OLE_LINK19][bookmark: OLE_LINK27]
	Company
	View

	ZTE
	1. DCI format 2_8 should be changed to DCI format 5_0, and description should be modified.
According to previous agreement, it’s clear that the DCI format is 5_0.
	Agreement
The DCI Format 5_0 carrying the side control information is monitored by the NCR-MT at least in the UE specific search space.
· Note: The existing configuration of UE specific search space will be reused.


In addition, current description of the new DCI is ”Notifying the aperiodic beam indication for a list of time resources”, such description seems to assume that there are already a list of time resources and the DCI is to notify the beam indication, however, the DCI is to notify both beam indication and time indication which are on the same level, therefore, it’s suggested to modify as follows:
Table 7.3.1-1: DCI formats
	2_8
	Notifying the aperiodic beam indication for a list of time resources 

	5_0
	[bookmark: OLE_LINK61]Notifying the aperiodic beam indication and associated time resources 



< Unchanged parts are omitted >
[bookmark: _Toc129874533][bookmark: _Toc36046214][bookmark: _Toc29326614][bookmark: _Toc36046360][bookmark: _Toc19798780][bookmark: _Toc26467251][bookmark: _Toc36045954][bookmark: _Toc45209277][bookmark: _Toc51852451][bookmark: _Toc29327764]7.3.1.6	DCI formats for scheduling of NCR
7.3.1.3	DCI formats for other purposes
< Unchanged parts are omitted >
7.3.1.6.1	Format 5_0
DCI format 5_0 is used for notifying the aperiodic beam indication and associated time resources 
The following information is transmitted by means of the DCI format 5_0 with CRC scrambled by NCR-RNTI:

[Chengyan]:
1. Regarding the name of the DCI format, yes I saw the agreement. However, according to the current 38.212 structure, it is better to categorize the DCI format for NCR to the DCI format 2_x section, just similar as what we do for IAB. I don’t see any problem to do this way. In addition, just similar as other items in all the releases, the name of a certain DCI format can be up to the editor.
2. Regarding the description of DCI format 2_8, you suggestion is more accurate and I will update accordingly.  

2. One to one mapping should be added to associate beam indication and time indication.
According to the agreement below, beam indication and time indication are sequentially associated with one to one mapping, but the CR only reflects “sequentially” but “one to one mapping” is missing. For example, 2 beams are mapped to 2 time indications, without one to one mapping restriction, it’s possible that for each time indication, 2 beams are associated sequentially.
	Agreement
For each aperiodic beam indication for access link via DCI, Tmax = Lmax is supported.
· The time indication and beam indication is sequentially associated with one to one mapping.
· The value of Tmax is RRC configurable


Therefore, the following is suggested:
The N beam indications are sequentially associated with the N time resource indications with one to one mapping.

[bookmark: OLE_LINK62][bookmark: OLE_LINK63][Chengyan]: Fine to add as what you suggested above, though I think it is not really necessary since it is very clear same N is applied to both with the description “sequentially associated”. 

3. Regarding Editor’s comment that it is not clear how the time resource indications are mapped to the list of time resources configured by RRC, from Rapporteur’s perspective, the following clarification is provided:
The exact time resource indicated by the codepoint of time resource field in DCI refers to the time resource configured by RRC with the same index in the list. 
The above clarification can be covered in the corresponding field description of TS 38.331.
[Chengyan]: This is the intention of the current draft CR, which I think is clear and concise. To achieve the intention, the maximum value of the values provided by corresponding ncr-AperiodicFwdTimeResourceId is used to determine the bitwidth, instead of the length of the list. 
However, based on the comments from companies, different companies have different understanding on the question “how the time resource indications are mapped to the list of time resources configured by RRC”, and it seems majority companies still prefer to determine the bitwidth based on the length of the list, so I will update accordingly, though I do feel the current version is better.  

	Samsung
	1. The determination of bitwidth of time resource field
	Agreement
The bitwidth of this field for time resource indication is determined by the length of list.


The current spec does not reflect the agreement above. The bitwidth for time resource indication should be determined by the length of time domain resource list instead of “maximum time resource ID”.
[bookmark: OLE_LINK65][Chengyan]: Please check my replies to the last point from ZTE above, which explains why maximum ID is used instead of length of list. As I said there, I will update to align with the majority views, which should be aligned with your views also.
The time resource list (i.e., NCR-AperiodicFwdTimeResourceToAddModList) can be added, modified or release according to the latest RRC parameter list.  In some case, the maximum value of time resource ID may not equal to the length of the list. For example, a time resource list can be provided with {time resource#0, time resource#1, time resource#2, time resource#3}. With RRC modification, time resource#1 and time resource#2 are removed and the list is then as {time resource#0, time resource#3}. In this case, if only the maximum value of time resource ID is considered, the bitwidth of time indication field is 2 bits. This is not relevant to “the length of the list” and it increases DCI overhead. In comparison, if the length of the list is used for determination, only 1 bit is needed, which saves DCI bits.
[Chengyan]: Yes I realized that it might result in higher DCI payload by using the time resource ID also, but I think appropriate gNB configuration will ensure the payload is controllable. Anyway, as I replied above, I will update to be based on the length of the list. 
According to the reason above, we suggest the following change:
[bookmark: _Hlk131778355]The bitwidth of each time resource indication field is determined by max, where N_timemaxTimeIndex is the maximum valuetotal number of the values time resources provided by corresponding NCR-AperiodicFwdTimeResourceToAddModListncr-AperiodicFwdTimeResourceId.
[Chengyan]: Based on the comments from Fujitsu and Intel, I will use “the number of time domain resources configured by ncr-AperiodicFwdConfig” instead. Please check the updated CR. 
2. The mapping of the fields for beam indication and the fields for time resource indication
We share similar understanding with ZTE that the current description of DCI format does not reflect the one-to-one association of the fields for beam indication and the fields for time resource indication. Our suggestion is to use N blocks, i.e., {Block 1, Block 2, …, Block N} with each block k as: {Beam indication k, Time resource indication k} and 1 ≤ k ≤ N. This follows the convention of 38.212 for the description of such cases (DCI format 2_3, DCI format 2_6) and makes the association clearer.
[Chengyan]: Thanks. When I prepared the draft CR, I also thought about this manner, but in the end pick the structure in the current draft CR to align with the agreements better. Both ways would work, let’s keep the current structure. 
3. The naming of field for beam indication
Beam indication field is suggested to change as “beam index”. This naming is more consistent with the description in 38.213.
Beam indication index 1, Beam indication index 2, …, Beam indication index N
[Chengyan]: Yes ok to change it to align across specs. Will be reflected in the next update. 

	Ericsson
	We are in general fine with the CR.
The description in Table 7.3.1-1 could be clarified to be:
Notifying the aperiodic NCR-FWD operation for a list of time resources and beam indications.
It would be preferable to group in pairs of beam index and time resource, in order to align with periodic and semi-persistent signaling design. This format is described in the CR for 38.213.
[Chengyan]: I think the suggestion from ZTE is ok also, I will take that in the next version. Regarding the pairing, the current structure defines the pairing also, which is also fine. 
Two comments for RAN1 delegates to consider (see also our MAC CE comments):
(The actual) N is said to be configured by higher layers but is likely to be very dynamic, e.g., depending on the slot use (data, measurements, mixed w/ SSB, UL etc.). For that reason, we think that it would be advantageous if N is included in the DCI instead of signaled by higher layers. In our understanding, Tmax relates to the maximum value, not the actual value.
A note similar to the below should be included (as it is for other DCIs):
[bookmark: OLE_LINK68]The size of DCI format 2_5 is configurable by higher layers up to 128 bits, according to Clause 14 of [5, TS 38.213].
[Chengyan]: If there is agreement later, I will update accordingly. 

	ETRI
	We think the yellow highlighted parts of the agreements need to be mentioned in 212. Per the agreement, NCR access link beam will be associated with the beam indication by OAM but not based on the higher layer configuration, and this relationship should be clarified in 212 (or we think 212 is required to cite other specifications, at least).

Agreement
The following is supported to deliver the information to characterize the supported physical beam of NCR-Fwd for access link: 
Option-2: The information is informed to gNB and NCR via OAM
· Note-1: In this option, how to characterize the beam information is based on implementation (e.g., declaration from NCR vendor).
· Note-2: In this option, the beam(s) used by NCR-Fwd for access link is configured for gNB and NCR by OAM based on implementation. 
· The beam index in SCI corresponds to the configured beam(s) sequentially. 

[Chengyan]: According to the agreement you copied here, the information to characterize the beam information is based on implementation, and thus no need to be captured in the spec.

	Fujitsu
	1. Bitwidth of time resource indication
[bookmark: OLE_LINK66]We share Samsung’s view that the length of the time resource list, rather than the max. ID, should be used to determine the bitwidth. However, we doubt whether NCR-AperiodicFwdTimeResourceToAddModList is appropriate for citation here. Some of the time resources configured by NCR-AperiodicFwdTimeResourceToAddModList may be released, the length of the time resource list could be actually shorter. So, if NCR-AperiodicFwdTimeResourceToAddModList is used, the determined bitwidth may be larger than what is actually needed. With that consideration, we suggest using ncr-AperiodicFwdConfig instead of NCR-AperiodicFwdTimeResourceToAddModList. 
[Chengyan]: Agree. I will use “the number of time domain resources configured by ncr-AperiodicFwdConfig” instead. Please check the updated CR. 
2. How the codepoints of time resource indications are mapped to time resources in the list configured by RRC
It is necessary to clarify whether the mapping is based on the order of time resources in the list (e.g. the 1st value is corresponding to the 1st time resource in the list), or based on the ID (configured by ncr-AperiodicFwdTimeResourceId)of the resources (e.g. the value of the field is equal to the value of the ID). 
Similar to what mentioned in point 1, some of time resources configured by NCR-AperiodicFwdTimeResourceToAddModList may be released. In this case, it is possible that the ID of time resources in the list is non-consecutive, e.g. when some resources in the middle of the list are released.  
Mapping based on the order of the time resource in the list configured by RRC (without/excluding released time resources) can have smaller overhead and thus is preferred.
[Chengyan]: Please check my replies to the last point from ZTE above, which explains why maximum ID is used instead of length of list. As I said there, I will update to align with the majority views. Please check the updated CR. 
3. One-to-one mapping
It seems good to use blocks as suggested by Samsung to clearly reflect the one-to-one mapping between beam indication and time resource indication, also to align with the CR for TS38.213.
[Chengyan]: Please check my reply to Samsung above. 

	CATT
	1. Agree that   DCI 2-8  should be changed to DCI 5-0
[Chengyan]: Please check my reply to ZTE above.
2. For  ‘N is determined by the higher-layer parameter [Tmax].’ , what does determine means here? Does it mean N always equals to Tmax , or sth else ?
[Chengyan]: The current agreement is not clear. Depends on the final RRC parameter design, it can better to explain what determined here mean, for example if an RRC parameter is introduced to configured the value directly, then determined here means configured. But let’s wait for the final design of the RRC parameter, then I can see whether any update needed or not. 

	Xiaomi
	1, we share similar view with ZTE that the DCI format name should be DCI format 5_0 instead of DCI format 2_8.
[Chengyan]: Please check my reply to ZTE above.
2, for the unclear point commented by Editor, in our understanding, the code point indicated in the DCI corresponds to the index of the time resource configured by RRC, instead of the time resource ID. And the bitwidth of each time resource indication field is determined by the list length of RRC configured time resource, not the maximum time resource index value.
[Chengyan]: Please check my reply to Fujitsu above. In a word, I will update the reflect the majority view, please check the updated CR. 

	Intel 
	1. For DCI format, we share similar view with other companies that DCI 2-8 should be changed to DCI 5-0 per RAN1 agreement 
[Chengyan]: Please check my reply to ZTE above.
2. For the Bitwidth of time resource indication, we share similar view with Fujitsu that it is determined by the number of time domain resources configured by ncr-AperiodicFwdConfig, not the maximum value of resource ID. 
[Chengyan]: Please check my reply to Samsung and Fujitsu above.
3. For Beam indication field, we share similar view with Samsung that “beam index” is more accurate. 
[Chengyan]: Please check my reply to Samsung above.
4. For one-to-one mapping, we also think the mapping relation should be clearly reflected. 
[Chengyan]: Please check the updated CR, I think it is reflected.

	Apple
	In general, we are fine with the CR, but we agree with ZTE that DCI format name should be changed to 5_0 and also the description to indicate associated time resources.
[Chengyan]: Please check my reply to ZTE above.
Regarding the association between beam indication and time resource indication, we are fine with current form, but also can be okay with Samsung’s suggestion. Also, beam indication can be changed to beam index
[bookmark: OLE_LINK7]Chengyan]: Please check my reply to companies above. I will update to reflect the majority view, though as you said the current form works also. Thanks for being flexible.  



Second round discussions    
Please all check my replies to your comments in section 2. Please find the updated CR R1-23xxxxx Introduction of Rel-18 network controlled repeaters_v1. Companies are encouraged to provide the second round views by 04/24 (Monday), 23:59pm UTC, then we can update the draft CR accordingly for the next round discussions if needed.  
	Company
	View

	Editor
	@all
Please do check my replies to your comments in section 2 first before commenting the second round.

	ZTE
	Thanks for editor’s updates!
1. Regarding DCI format name, we definitely respect the efforts and expertise from editor. But for your reference, the only point is that the terminology DCI format 5-0 has also been implemented into other specs, e.g. TS 38.213, TS 38.331. Then, we suggest to go with existing agreements without additional efforts for alignment and potential confusion.
[Chengyan]: Thank you very much for the information. Sorry that I didn’t coordinate with Aris before. However, it is quite normal to align terminologies/parameters across specs once the corresponding definitions are stable. For example, for RAN1 specs regarding the RRC parameters, for sure all RAN1 specs will be updated again once RAN2 spec is more stable. 
If I understand correctly, both 38.213 and 38.331 are not endorsed yet, which means still chances to make the change before endorsement. I quickly checked 38.213, it seems that the places to replace 5_0 by 2_8 is not that much, while if we change the name in 38.212, the spec structure looks weird and not consistent, therefore I would still prefer to keep the name DCI format 2_8. Let me coordinate with Aris though. Once we align the terminology between RAN1 spec editors, we can try to align with 38.331 NCR editor also.   
[Chengyan2]: I coordinated with Aris, and we agree that the name of DCI format 2_8 is better, and Airs will make the changes in 38.213. For 38.331 NCR editor, it seems ZTE is the editor. I would appreciate it if ZTE (Rapporteur) can coordinate with 38.331 also.    
2. [bookmark: OLE_LINK8]Thanks for the updates on the determination of bitwdith of time resource field, it’s much clearer and accurate now.  But it seems that there is a potential bug on the value determination of bitwidth. For example, if the RRC resource set only includes one row, the bitwidth would be 0, and it means that the time resource field does not exist, which contradicts with previous agreement that the number of time resource fields should be equal to that of beam index fields. 
So, the following paragraph can be updated as below with introduction of the “max” operation as suggested in the first version of CR: 
The bitwidth of each time resource indication field is determined by max{,1}, where  is the number of time domain resources configured by ncr-AperiodicFwdConfig. The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId, with the bit field index 0 mapped to the time resource with the smallest resource identity.
[Chengyan]: Thank you very much for the comments. Yes I used max () in the first version also. However, when I think about it again when prepared the second version, I was wondering if only one row is configured, what is the point to indicate it by DCI? It should be quite straightforward that the indicated beam index corresponding to this single resource which can save some DCI bit? Technically I don’t think it is needed. However, since you guys already have the agreement, I can revise it as you suggested above in the next update, unless there is different view from other company.  

	Editor
	@ all
In addition to the changes in draft CR v1, if you have concern on the following changes highlight in Red as suggested by ZTE above, please share here also. Otherwise, I will assume it is agreeable and update accordingly in the next update.
The bitwidth of each time resource indication field is determined by max{,1}

	Fujitsu
	Thanks for editor’s comments and updates.
Between  and max{,1},  we slightly prefer , since we share same understanding with editor that the DCI does not need to indicate time resources when only one row is configured. Another thing is, there is a remaining issue which needs to be discussed in maintenance phase, i.e. whether/how to support only using a subset of the fields for actual indication. If a specific value (e.g. all ‘1’s or all ‘0’s) of time resource field is used to support such mechanism, another alternative for determining the bitwidth could be . With those said, we suggest adding a bracket for , changing it as [], so that we can come back and confirm it in maintenance phase.
[Chengyan]: Since at least Fujitsu and ZTE have different views on whether to do the changes, I will not change it for now. We can further discuss this during maintenance phase, once there is new agreement we can update accordingly if needed. 
Note that I will not put any editor’s note now, since in the end editor’s note will be removed in the final CR. But as I replied above, this can be further discussed and if there is no agreement then this can be updated. 

	
	



Third round discussions    
Please all check my replies to your comments in section 2 and 3. Please find the updated CR R1-23xxxxx Introduction of Rel-18 network controlled repeaters_v2. Companies are encouraged to provide the third round views if any by 04/26 (Wednesday), 8:00am UTC, then I can summarize the situation to Chairman for the endorsement.  
	Company
	View

	Editor
	@all
1. Please do check my replies to your comments in section 2 and 3 first. 
2. The main changes in v2 compared to v1 are as below:
1) Add the RRC parameter numberOfFields to configured N. Note that the RRC parameters is not agreed yet in the latest RRC excel, therefore if this RRC parameter is note agreed in the end, then we can update accordingly.
2) Remove the bracket on [128], though the corresponding proposal is not agreed yet, but it looks like that people have same view on the value of 128 itself.  

	ZTE
	Thanks for editor’s further updates!
For the bitwidth determination, we don’t think that it’s a down-selection issue between  and max{,1}. The main point now is how to reflect the existing agreement as copied below.
Agreement
For each aperiodic beam indication for access link via DCI, Tmax = Lmax is supported.
· The time indication and beam indication is sequentially associated with one to one mapping.
· The value of Tmax is RRC configurable
As we explained, it’s clear that the number of beam index fields and time resource fields are the same, the time resource index will be present in the DCI, i.e., without special treatment if only one entry is configured by RRC for time domain resource.  

Regarding views based on potential new agreement/optimization, let’s follow the procedure and take it step by step. It means that if there will be new agreement in future, we can further update the version endorsed in this meeting.
Therefore, at least for the CR endorsement in this meeting, let’s keep description as max{,1} to reflect the existing progress.
[Chengyan]: As I explained before, I am fine to update it either way. Just in the second round only ZTE and Fujitsu provide inputs and they have different view, thus I kept it as it is since technically I do think it is not necessary to increase the DCI overhead. Now since Samsung also prefer max (), which means at least slightly more support, and it is true that the current agreement kind of show that, let me revise it again. Hopefully Fujitsu can accept it. Again, once there is further agreement/conclusion, we can update accordingly.        

	Samsung
	Thanks for the update from Editor.
In terms of the bitwidth determination, we share similar view with ZTE. The bitwidth should be max{,1} as baseline and further optimization can be further discussed in maintenance phase if necessary.
[Chengyan]: Please see my reply above to ZTE. 

	Editor
	@all
Per the comment from ZTE and Samsung, I revised accordingly in v3. As I said several times, if there is further agreement/conclusion, we can update accordingly again if needed. 

Now please check R1-23xxxxx Introduction of Rel-18 network controlled repeaters_v3 and if any further comment please provide in section 5 below. 

	
	

	
	



Fourth round discussions    
Please all check my replies to your comments in section 2 and 3. Please find the updated CR R1-23xxxxx Introduction of Rel-18 network controlled repeaters_v3. Companies are encouraged to provide the third round views if any by 04/26 (Wednesday), 8:00am UTC, then I can summarize the situation to Chairman for the endorsement.
	Company
	View

	Editor
	@all
Please do check my replies to your comments in section 2/3/4 first. 
The main changes in v3 compared to v2 is to change  to max. Detailed reasons please check my replies to ZTE in section 3 and 4. Hopefully it can be acceptable at least to Fujitsu.    

	Samsung
	Suggest the following two minor changes. The first one is editorial, and the second one is to align with the latest status of the proposal / RRC parameter associated with that sentence.

7.3.1.3.9	Format 2_8
DCI format 2_8 is used for notifying the aperiodic beam indication and associated time resources 
The following information is transmitted by means of the DCI format 2_8 with CRC scrambled by NCR-RNTI:
-	Beam index 1, Beam index 2, …, Beam index N
	The bitwidth of each beam indication index field is determined by the higher layer parameter ncr-AperiodicBeamFieldWidth.
-	Time resource indication 1, Time resource indication 2, …, Time resource indication N
	The bitwidth of each time resource indication field is determined by max, where  is the number of time domain resources configured by ncr-AperiodicFwdConfig. The bit field indexes of a time resource indication field are mapped to the time domain resources configured by ncr-AperiodicFwdConfig according to an ascending order of a resource identity configured by ncr-AperiodicFwdTimeResourceId, with the bit field index 0 mapped to the time resource with the smallest resource identity.
[bookmark: OLE_LINK3]The N beam indications indexes are sequentially associated with the N time resource indications with one to one mapping.  The [maximum] value of N is configured by the higher layer parameter numberOfFields. The size of DCI format 2_8 is up to 128 bits.
[Chengyan]: Thank you very much for the careful check. The first two changes regarding index will be reflected in the next version for endorsement. 
Regarding the last change on N, I deliberately made it simple because of [maximum] in the RRC parameter sheet, it is not clear to me whether it can be addressed or not in this meeting. Note that if this version of draft CR will be submitted to RAN, usually we don’t leave bracket there, so not good to make the changes as you suggested above. But I do agree that only put “N” is not that clear, let’s make the changes once NCR colleagues achieve agreement on all the details on the RRC parameter numberOfFields. 

	Editor
	[bookmark: OLE_LINK4][bookmark: OLE_LINK6]Based on the inputs from the fourth round email discussion, the draft CR v3 is updated to v4 to include the first two editorial changes suggested by Samsung above, which I think should be agreeable to all. Please find R1-23xxxxx Introduction of Rel-18 network controlled repeaters_v4 in the draft folder for final check. I will recommend Chairman to endorse this v4 if there is no any further comment.  
Note that since we are approaching the end of the meeting, let’s try not to open new discussions, if any we can further discuss in future meeting.     

	
	

	
	



Conclusion     
[bookmark: _GoBack]Draft CR R1-2304264 is endorsed in principle. 
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