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Introduction
This contribution provides a summary of section 7.2.3.3 on maintenance for specifications supporting multiplexing of access and backhaul links.

Resource multiplexing among backhaul and access links
This summary addresses the following issues identified leading up to RAN1#100-e:

[100e-NR-IAB-ResourceMux-01] Email discussion/approval on the issues including (as in R1-2001160):
· Issue #: {2.1.1, 2.1.3} – Definition of soft resource availability
· Issue #: {2.3.2, 2.3.4} – Guard symbols for MT/DU transitions (including indication per type and identification of transition and/or transition type at parent/child)
· Issue #: {2.3.7} – PDCCH for Type0-PDCCH CSS sets treated as Hard resource
by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Thomas (ATT)


In addition, the appendix provides a list of editorial issues identified by companies to bring to the attention of the 38.213 specification editor.








Definition of soft resource availability (Issue #2.1.1/2.1.3)
2.1.1 Resource availability values (Issue #2.1.1)
Source: R1-2000797

RAN1#99 agreement:
Update the agreement from RAN1#98bis as the following:
The resource availability can take 8 values:
	Value
	Meaning

	0
	D soft resources: no indication of availability
U soft resources: no indication of availability 
F soft resources: no indication of availability

	1
	D soft resources: indicated available
U soft resources: no indication of availability 
F soft resources: no indication of availability

	2
	D soft resources: no indication of availability
U soft resources: indicated available 
F soft resources: no indication of availability

	3
	D soft resources: indicated available
U soft resources: indicated available 
F soft resources: no indication of availability

	4
	D soft resources: no indication of availability
U soft resources: no indication of availability
F soft resources: indicated available

	5
	D soft resources: indicated available
U soft resources: no indication of availability
F soft resources: indicated available

	6
	D soft resources: no indication of availability
U soft resources: indicated available
F soft resources: indicated available

	7
	D soft resources: indicated available
U soft resources: indicated available
F soft resources: indicated available



Current 38.213 text:

“An AI index field value in a DCI format 2_5 indicates to an IAB-node DU a soft symbol availability in each slot for a number of slots for each DL BWP or each UL BWP starting from a slot where the IAB-node detects the DCI format 2_5. The number of slots is equal to or larger than a PDCCH monitoring periodicity for DCI format 2_5 as provided by SearchSpace-IAB. The AI index field includes  bits where maxAIindex is the maximum of the values provided by corresponding availabilityCombinationId. An availability for a soft symbol in a slot is identified by a corresponding value resourceAvailability as provided in Table 14.2.
Table 14.2: Mapping between values of resourceAvailability elements and types of soft symbol availability in a slot
	Value
	Indication

	[bookmark: _Hlk31112371]0
	No soft symbols are indicated available

	1
	Only DL soft symbols are indicated available

	2
	Only UL soft symbols are indicated available

	3
	Only DL and UL soft symbols are indicated available

	4
	Only Flexible soft symbols are indicated available

	5
	Only DL and Flexible soft symbols are indicated available

	6
	Only UL and Flexible soft symbols are indicated available

	7
	DL, UL, and Flexible soft symbols are indicated available


If a PDCCH monitoring periodicity for DCI format 2_5 is smaller than a duration of an availability combination of soft symbols over a number of slots that the UE obtains at a PDCCH monitoring occasion for DCI format 2_5 by a corresponding AI index field value, and the UE detects more than one DCI formats 2_5 indicating an availability combination of soft symbols in a slot, the UE expects that each of the more than one DCI formats 2_5 indicates a same value for the availability combination of the soft symbols in the slot.”

Observation 2.1.1 Current RAN1 specifications are ambiguous about whether soft resources can be indicated as not available while RAN1 agreements are clear that only explicit indication of soft resource availability is supported:

Discussion
	Company 
	Do you agree with Observation 2.1.1? If yes, what is the specification impact? 
	Comments

	AT&T
	Yes, Table 14.2 should be updated to reflect the RAN1#99 agreement
	Taking the perspective of someone outside RAN1 IAB who has not read the chair notes and contributions, the existing Table 14.2 could lead to different interpretations. For example, Company A interprets “Only DL soft symbols are indicated available” to mean that Flexible/Uplink symbols are not available, while Company B may interpret that Flexible/Uplink symbols are available by implicit determination of availability. 

This is in comparison with the RAN1#99 agreement which cannot result in any different interpretations.

	Nokia
	Yes
	Table 14.2 should be updated to reflect the RAN1 agreement. We are fine with the exact wording used in the RAN1 agreement or the text as below. 
 
	0
	No indication of availability for soft symbols are indicated available

	1
	Only DL soft symbols are indicated available
No indication of availability for UL and Flexible soft symbols

	2
	Only UL soft symbols are indicated available
No indication of availability for DL and Flexible soft symbols

	3
	Only DL and UL soft symbols are indicated available 
No indication of availability for Flexible soft symbols

	4
	Only Flexible soft symbols are indicated available 
No indication of availability for DL and UL soft symbols

	5
	Only DL and Flexible soft symbols are indicated available 
No indication of availability for UL soft symbols

	6
	Only UL and Flexible soft symbols are indicated available 
No indication of availability for DL soft symbols

	7
	DL, UL, and Flexible soft symbols are indicated available




	Huawei
	Yes. Table 14.2 can be updated.
	In TS 38.213, the following aspects have been captured with respect to semi-static resource configuration and dynamic resource indication for an IAB-node DU: 
· IAB-node DU can be semi-statically configured with Soft/Hard/Not available resource types;
· The expected IAB-node DU behavior is described when a symbol is semi-statically configured as Soft/Hard/Not available. In particular, the IAB-node can transmit or receive in a soft resource when the soft resource is indicated as available and shall follow implicit rules if the soft resource is not indicated available;
· The availability indicated for the soft resources is carried in DCI format 2_5 with index value provided in Table 14.2;
Although nothing has been specified regarding whether a soft resource can be indicated as unavailable or what the expected IAB-node DU is when a soft resource is indicated as unavailable, we see some slight benefit to update the Table 14.2 to improve the clarity of the specification in the sense that the potential misreading of the availability indicator can be eliminated completely and it is more aligned with agreement from RAN1#99. 

	Qualcomm
	Yes, agree on observation 2.1.1.
Table 14.2 should be updated.
	Specifically, the issue is that one reader outside the context of the IAB RAN1 discussion could interpret the current RAN1 specifications text in a way that symbol types not indicated available are implicitly indicated as unavailable.
RAN1 had discussed this during RAN1 #99 and agreed on very specific text to address the issue. It is recommended that the very same text used in the RAN1 agreement is used or the editorial equivalent proposed by Nokia above.


	Sharp
	Yes… but…
	While it’s indeed true that RAN1 agreements are clear that only explicit indication of soft resource availability is supported, it’s kind of hard to reconcile this agreement with what happens with Value 0 of Table 14.2. “No soft symbols are indicated available,” to us, is pretty much the same as “No indication of availability for soft symbols,” and indeed, should and would be treated in either case as in instruction to the IAB node DU to not assign soft symbols in the case in which that’s signaled.  So we’re fine with updating the table as Nokia suggested, but we think either way, retaining the signaling behavior of the table provides clarity for implementation. 

 

	ZTE/Sanechips
	No. It is no necessary and may cause new issue
	The 38.213 text (outside of the table 14.2) only tells about the “availability indication”. There is no such a concept at all that “a symbol can be indicated as not available by the DCI”. So if index value 1 is received, it should not be interpreted as “U/F symbols are not available”, which is not supported by the spec context around the DCI table. Note that “Using DCI 2_5 to indicate symbols as unavailable” is also not compatible with following RAN1 $96bis agreement: 
Agreements:
· An explicit indication of availability of a Soft resource by the parent node makes the resource available to the child node, irrespective of the outcome of any implicit determination of availability by the child node. 
Thus, the “company A’s interpretation” in AT&T’s example is not supported by RAN1 agreement, neither by current spec context (outside of DCI index Table 14.2).	Comment by Thomas Novlan (AT&T Labs): True, but knowledge of RAN1 agreements should not be a prerequisite for proper interpretation of the specification 

In addition, adding “No indication of availability for X-type soft symbols” would leave more spec ambiguities. For example, what is the behavior impact of “no indication of availability for D soft symbols”?  Does it mean the D-soft symbols would keep the current status? Or the D-soft symbols become unavailable? The concern raised for misunderstanding between Companies A and B may come back in real. If the symbol keeps the current status, should RAN1 spec define what the status should be (either binary to include A/NA or triple to include A/NA/Undetermined)? If the symbol becomes unaviable, shoud the corresponding text be added outside of Table 14.2? 	Comment by Thomas Novlan (AT&T Labs): “No indication of availability” is the agreed behavior from RAN1#99, so it cannot be incorrect to capture this in Table 14.2 (just perhaps a bit verbose for RAN1 IAB experts with knowledge of RAN1 agreements)	Comment by Thomas Novlan (AT&T Labs): This is avoided by the Rel-16 agreement that multiple DCI Format 2_5 corresponding to the same resources should not be in conflict

For above reasons, we do not think the proposal is necessary, and at least the proposal on the table is incomplete and debatable. 

	Intel
	Yes, agree that current 
Table 14.2 should be updated and the very exact text in RAN1 agreements should be used.
	Current 38.213 description may lead to misunderstanding that symbol types not indicated available are implicitly indicated as unavailable (NA) resource. We suggest to use the very exact text as in the RAN1 agreements to avoid confusion.

	CMCC
	Yes, agree that Table 14.2 should be updated.
	The exact texts of RAN1 agreement are the most clear wording without any potential ambiguity and misunderstanding.

	Samsung
	No
	The current spec is aligned with the RAN1 agreement and then, we don’t think the change is necessary. But, if majority companies want to have the same text in the RAN1 agreement, we will not object it.

	LGE
	Yes

	We also think current 38.213 description may lead to misunderstanding, so it is prefereed to adopt the exact text in the agreement made in RAN1#99.  

	vivo
	Yes
	Wording change should be made to reflect the agreement correctly.

	DOCOMO
	Yes, agree.
	I think the current table works as in RAN1 agreement, on the other hands, the modification may help to avoid misunderstanding.

	Ericsson
	Yes, Table 14.2 should be updated to reflect the RAN1#99 agreement
	The exact wording from the RAN1 agreement or the text as proposed by Nokia are both acceptable.




Summary: The majority of companies prefer to update Table 14.2 in 38.213 to exactly align with the RAN1#99 agreement:

Proposed Agreement: Adopt the following TP:
<Unchanged text is omitted>
Table 14.2: Mapping between values of resourceAvailability elements and types of soft symbol availability in a slot
	Value
	Indication

	0
	No indication of availability for soft symbols are indicated available

	1
	Only DL soft symbols are indicated available
No indication of availability for UL and Flexible soft symbols

	2
	Only UL soft symbols are indicated available
No indication of availability for DL and Flexible soft symbols

	3
	Only DL and UL soft symbols are indicated available 
No indication of availability for Flexible soft symbols

	4
	Only Flexible soft symbols are indicated available 
No indication of availability for DL and UL soft symbols

	5
	Only DL and Flexible soft symbols are indicated available 
No indication of availability for UL soft symbols

	6
	Only UL and Flexible soft symbols are indicated available 
No indication of availability for DL soft symbols

	7
	DL, UL, and Flexible soft symbols are indicated available


<Unchanged text is omitted>

	Company
	Comments

	ZTE, Sanechips
	We are fine with the direction in the “proposed agreement” given by FL, given this is the majority preference, but just want to comment that the currently proposed table (and also the original RAN1 agreement) has a mixed way of specification description. In each table row for values between 1 and 7, 
	--- The wording "A-type soft symbols are indicated available" is a description from perspective of indication effect to A-type symbol. 
	--- The wording "No indication of availability for A-type soft symbols" is a description from perspective of resourceAvailability IE value [0~7] definition.
Strictly speaking, we are not sure whether every spec reader has the common understanding whether the following two statements are the same or little different:	Comment by Thomas Novlan (AT&T Labs): Yes, that is in fact why the discussion was started as a) and b) can be interpreted differently and the intention was to explicitly state a) in the table to avoid a reader from picking either a) or b) as the interpretation of the “missing” cases from the RAN1#99 agreement not reflected in the current table.
	a). No indication of availability for A-type soft symbols.	--- this statement seems focus on indication itself, but not effect upon soft symbol
	b). A-type soft symbols are not indicated available	--- this is the description of effect upon soft symbol
So far we seem to have two mixed tones of description in the same table. This might be ok to majority spec readers, anyhow it seems what we did for this issue should have been the editor task.






2.1.2 Description of soft resource availability (Issue #2.1.3)

Source: R1-2000314, R1-2000400, R1-2000797, R1-2000961, R1-2001038

RAN1#99 agreement:
Adopt the following regarding the IAB behavior as it relates to soft DU resources:
The IAB node may use a soft DU resource for transmission and/or reception in line with D/U/F configuration of the resource, if and only if
· the use of the resource does not change the IAB-MT behavior relative to the IAB-MT behavior if the resource was instead configured as unavailable type

Current 38.213 text:
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
-	for the IAB-node MT, ability to transmit or receive by the IAB-node DU in the soft symbol is equivalent to a configuration of the soft symbol as unavailable, or
-	the IAB-node DU detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception

Observation 2.1.2: Implicit utilization of soft resources by an IAB-node DU is supported in Rel-16 IFF the usage of the resource by the DU has the same impact on the IAB-MT behaviour as if the IAB-node DU resource was configured as unavailable. 

Discussion
	Company 
	Does the existing text in 38.213 align with Observation 2.1.2? If no, what update is required? 
	Comments

	AT&T
	Yes
	The current 38.213 text is a slight paraphrase of the RAN1#99 agreement, but is functionality equivalent in our understanding

	Nokia
	No
	We think some changes on the text may improve the text in 38.213. 
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· for the IAB-node MT, ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use of equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>

	Huawei
	No
	We think the current specification does not capture the intention clearly. The ability to transmit or receive is for the IAB-node MT instead of the IAB-node DU.We propose the following changes
< Unchanged parts are omitted >
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
-	for the IAB-node MT, the ability to transmit or receive is not impacted by the IAB-node DU in the soft symbol is equivalent to a configuration of the soft symbol as unavailable, or
-     the IAB-node DU detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
< Unchanged parts are omitted >

	Qualcomm
	No, the current 38.213 text does not align well with observation 2.1.2.
The 38.213 should be updated to address various issues, as described in the Comments box.
	We have identified 5 issues and one suggestion for improvement.
Issues:
1) One thing not reflected properly in the current text is that a soft resource is implicitly available if the MT does not need to transmit or receive.
2) The potential impact on the MT of a potential DU transmission/reception is described in general terms: “for the IAB-node MT” without additional qualification.
3) It is the actual transmission/reception and not the ability to transmit/receive by the DU that could cause an issue to the MT.
4) A soft symbol may be implicitly available for DU reception (alternatively, transmission) even if it is not implicitly available for DU transmission (alternatively, reception).
5) It is the MT who receives DCI format 2_5, despite the fact the information it carries is applicable in the DU domain.
Suggestion for improvement:
a) The definition of soft resource is agnostic to downlink/uplink/flexible symbol type, so it could be simplified.
In order to address the points above, the following edits are proposed (as also described in R1-2000961):

“When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive transmit (alternatively, can receive) in the symbol only if
- 	the IAB-node MT is not required to transmit nor receive during the IAB-node DU symbol, or
-	for from the IAB-node MT’s required operation’s (i.e. transmission or reception during the DU symbol) point of view, ability to transmit or receive by the IAB-node DU transmission (alternatively, IAB-node DU reception) in the soft symbol is equivalent to a IAB-node DU configuration of the soft symbol as unavailable, or
-	the IAB-node DU MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission (alternatively, reception). for transmission or reception”

For enhanced readability here is the proposed text without marked changes:

“When a symbol is configured as soft, the IAB-node DU can transmit (alternatively, can receive) in the symbol only if
- 	the IAB-node MT is not required to transmit nor receive during the IAB-node DU symbol, or
-	from the IAB-node MT’s required operation’s (i.e. transmission or reception during the DU symbol) point of view, the IAB-node DU transmission (alternatively, IAB-node DU reception) in the symbol is equivalent to a IAB-node DU configuration of the symbol as unavailable, or
-	the IAB-node MT detects a DCI format 2_5 with an AI index field value indicating the symbol as available for transmission (alternatively, reception).”


	Sharp
	Yes
	We agree with AT&T.

	ZTE/Sanechips
	No
	We agree with the modification provided in Nokia’s respose (and need some time to well understand Qualcomm’s proposal). Meanwhile, it seems also true that how to judge “MT’s Tx/Rx ability is not changed/impacted by use of the DU resource” is not specified. Not sure whether this is another spec problem. 

In addition, as pointed out in our contribution R1-2000400, the 2nd bullet has an issue that “for transmission or reception” can be interpreated as applicable to just D symbol and U symbol, but not F symbol, because the main paragraph talks about “can respectively transmit, receive or either transmit or receive”. So our suggestion is to remove “for transmission or reception”.
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use of equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>

	Intel
	No
	We think the current specification does not capture the intention clearly. The update can be similar to Huawei’s or Nokia’s description. 

Another concern here is whether to mention those cell-specific signals/channels that are treated as hard if they are configured as DU soft resource. Because this is the “only if” discussion for DU to use the soft resource, those cell-specific signals/channels are in fact within the situations that DU can use soft resource.  	Comment by Thomas Novlan (AT&T Labs): My understanding is that aspect is addressed elsewhere in 38.213


	CMCC
	Yes
	Share the same view of AT&T and Sharp.

	Samsung
	Yes
	Agree with AT&T

	LGE
	Yes

	We have the same understanding with AT&T that in a functionality point of view, current txet is aligned with RAN1#99 agreement. 

	vivo
	No
	In 38.213, whether the transmission or reception ability freedom is applied to IAB-node MT or IAB-node DU is not clear. For the wording change, some minor update can be fine for us.
---------------------------------------- Start of TP of TS 38.213 ----------------------------------------
14	Integrated access-backhaul operation 
<Unchanged parts omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if 
· for the IAB-node MT, ability to transmit or receive by the IAB-node DU in the soft symbol of the IAB-node DU is equivalent to a configuration of the soft symbol as unavailable, or
---------------------------------------------- End of TP ----------------------------------------------------


	DOCOMO
	Yes
	The RAN1 agreement is reflected in the current text. On the other hands, I understand that the TPs capture the RAN1 agreement clearly.

	Ericsson
	No
	Knowledge of RAN1 agreements significantly helps to understand the current text version. To help understanding the specification without this knowledge we propose the following (modified according to our comments below):

< Unchanged parts are omitted >
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
-	for the IAB-node MT, ability to transmit or receive transmision or reception by the IAB-node DU in the soft symbol is equivalent to a configuration of the soft symbol as unavailable, or
-     the IAB-node DU detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
< Unchanged parts are omitted >




Summary: A slight majority of companies prefer to update the text for editorial clarity. 

Old FL Proposal: Adopt the following TP for 38.213:
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use of equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>


	Company
	Comments

	Qualcomm
	The above TP is a great step in the right direction. In our view there are still some potential issues to address:
a) in “the IAB-node DU can respectively transmit or receive” what does the “respectively” refer to?
b) Let’s assume the MT has to receive during the DU symbol configured as soft. The DU checks on whether its use of the symbol is equivalent to not using the symbol at all in regard to MT’s reception and MT’s transmission. It determines that it is equivalent from a MT transmission’s point of view but it is not equivalent from a MT reception’s point of view. The above clause “for the IAB-node MT, the ability to transmit or receive is not changed due to the use of the soft symbol” seems to allow the DU to use the symbol, but we believe this was not the intent of the RAN1 agreements.
c) Let’s assume the use of the soft symbol by the DU is not equivalent to not using it as far as the MT’s ability to transmit or receive during the same. Let’s now assume the MT is not expected to transmit nor to receive during the DU’s soft symbol. The above clause would prevent the DU from using the soft symbol, but we believe this was not the intent of the definition of soft symbol intended by the RAN1 agreements.	Comment by Thomas Novlan (AT&T Labs): Updated the TP to address this aspect

	Sharp
	We’re OK with removing “respectively.”  We don’t see how “c” in Qualcomm’s comments are an issue though. Since the IAB node MT’s ability to receive or transmit in the “DU symbol” is not affected, there would be no reason the DU wouldn’t be able to use that symbol, as per the first bullet item in the proposed text.	Comment by Thomas Novlan (AT&T Labs): This seems to be another case where reading the RAN1 agreements would naturally lead to this understanding, but adding wording suggested by QC is perhaps the best for readers not familiar with the background

	Huawei
	We prefer our proposal of course but would also be fine to go with FL’s recommendation as a starting point. 
We think “respectively” applies for “downlink, uplink or flexible symbol” hence we propose to keep the original wording in the main bullet to minimize the spec change. 

For case b) raised by QC, we think it can be addressed by the first subbulet since the spec said “the ability to transmit ‘or’ receive” meaning that if either ability to transmit or receive is not impacted, the IAB-node DU can use the soft symbols. 	Comment by Thomas Novlan (AT&T Labs): I have the same understanding that the current text is OK in this regard

For case c) raised by QC, we think it is reasonable and should be captured into the spec as well but not sure whether the “ability” can covers this case.

The following TP is proposed (with corrections highlighted compared to the current spec)
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· the IAB-node MT is not required to transmit nor receive during the IAB-node DU symbol, or
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>




Old FL Proposal: Adopt the following TP for 38.213:
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· the IAB-node MT is not required to transmit nor receive during the IAB-node DU symbol, or
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>




	Company
	Support the FL Proposal? Comments?

	Nokia
	We think that the previous version already good enough. 
As the changes are triggered by the QC comments, we would like to highlight our view on them, 

a) Agree. I think change in the updated proposal is ok with us. 
b) The problem can be solved by fixing a)
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use of equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception

c.)  To our view, “the ability to ..” captures the cases “if MT transmit and receive on a symbol, then that symbol is not available for the IAB DU” and “if MT expected to transmit and receive on a symbol, then that symbol is not available for IAB DU”. This may also cover other implementations which DU use of the resource is not impacting the MT. 
The additional bullet captured above may confuse the availability of the soft resources. 

· the IAB-node MT is not required to transmit nor receive during the IAB-node DU symbol, or  % this is already covered by the bullet below. If we add this condition, readers may confuse on what is meant by second bullet. 	Comment by Thomas Novlan (AT&T Labs): Yes, this was a problem also pointed out by ZTE and Ericsson and the updated proposed agreement is intended to make the first and second bullets orthogonal as proposed by Huawei.
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use equivalent to a configuration of the soft symbol as unavailable, or

We do not think we need to complicate this by adding more conditions.

	Qualcomm
	We support the FL Proposal above.
In response to Nokia’s comments on Qualcomm’s point c) in the prior comments section, the issue is that if “ability to transmit or receive” is impacted by the DU usage of the soft symbol, if we don’t adopt the proposed amendment in the text, the DU will be precluded from using the soft symbol even if the MT does not have to actually transmit or receive during such soft symbol, because if it were to transmit it would be impacted by the DU. I think the intention of our definition of soft symbols would want to allow the DU to use the soft symbol in such a case.
I don’t think this adds any complication nor confusion, as it only makes the subsequent bullet relevant for actual MT transmission or reception. 

	ZTE, Sanechips
	We prefer the modification direction (splitting one condition out of the original 1st condition) given by the FL. Several comments on potential improvements. 
1) The wording “not required” seems lack of explanation. 
2) If we split certain condition case out of original 1st condition, the original 1st condition should be narrowed down. 
3) Maybe we should find a way to avoid saying who detects DCI format 2_5, since the DCI is detected by MT but the message should reach DU, and the whole paragraph is for DU behaviour. 
Our suggestion for TP is given below: 
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· the IAB-node MT does not transmit and receive during the symbol, or
· the IAB-node MT is to transmit or receive during the symbol, and the ability to transmit or receive during the symbol is not changed due to use of the symbol by IAB-node DU, or
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU MT detects a DCI format 2_5 is received with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>
One thing left uncertain to us is the wording “the ability”. This is an undefined term. It is not even clear enough whether this “ability” is per RAN1-spec wise or including RAN4-spec as well, or even extended to per implementation wise. However, this “ability” issue can be some next-step discussion. 

	Ericsson
	The intention with the first bullet is captured in the second bullet. Hence, the first bullet is redundant.

	Nokia2
	The point raised by QC,
the issue is that if “ability to transmit or receive” is impacted by the DU usage of the soft symbol, 
the statement above is valid if the MT decide the resources based on implicit behaviour. But we do not define “if and only if “ or use of soft resource at the DU side is not restricting the parent to schedule the MT for transmission or reception.  In summary, this is not working for two directions of resource determination. My reading of the ability is mentioned before. 
  
The issue is that adding this first condition creates more confusion on “ability“ used in the second bullet as ZTE now discussing. 

	Huawei
	We support FL proposal in principle, i.e. splitting the original subbullet into two separate conditions. This is more clear and cover both cases, i.e. 1) the MT does not transmit or receive in the soft symbol; 2) the MT would transmit or receive in the soft symbol. In either case, the soft symbol can be used by the DU. Based on the proposal from ZTE, we suggest the following TP. Note that we keep the third subbullet from the FL’s proposal since there is no a fundenmental issue
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· the IAB-node MT does not transmit and receive in the symbol, or
· the IAB-node MT is to transmit or receive in the symbol, and the transmission or reception in the symbol is not changed due to use of the symbol by IAB-node DU, or
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>



Proposed agreement: Adopt the following TP for 38.213:
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· the IAB-node MT does not transmit or receive in the symbol, or
· the IAB-node MT is to transmit or receive in the symbol, and the transmission or reception in the symbol is not changed due to use of the symbol by IAB-node DU, or
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>


Definition of soft resource availability (Issue #2.3.2/2.3.4)

2.2.1 Indicate guard-SymbolsProvided per MT/DU Tx/Rx transition type (Issue #2.3.2)
Source: R1-2000669, R1-2000961, R1-2001092
Current RAN1 specifications do not capture the ability to provide guard-SymbolsProvided per the 8 different transition types:
	MT to DU
	DL Tx
	UL Rx

	DL Rx
	
	

	UL Tx
	
	

	DU to MT
	DL Rx
	UL Tx

	DL Tx
	
	

	UL Rx
	
	



RAN1#99 agreement:
Desired Guard Symbols and Provided Guard Symbols are provided per cell and use 3 bits for each of the 8 transitions to indicate the number of guard symbols.
· In Rel-16, a range of 0-4 symbols are supported for each transition. Additional entries are reserved for future use
A new parameter GuardSymbol-SCS is also provided which indicates the reference SCS (FR1: {15kHz, 30kHz, 60kHz}, FR2: {60kHz, 120kHz}) to be used for the guard symbols.

Current 38.213 text:
For a serving cell of an IAB-node MT, the IAB-node MT can be provided by guard-SymbolsProvided a number of symbols that will not be used for the IAB-node MT in slots where the IAB-node transitions between IAB-node MT and IAB-node DU. A SCS configuration for the number of symbols is provided by guardSymbol-SCS.

Proposal 2.2.1. Update TS 38.213 with a mechanism for indicating a transition direction between the IAB-node MT and IAB-node DU associated with a given value of guard-SymbolsProvided. Adopt the following TP:

<Unchanged paragraphs omitted>
For a serving cell of an IAB-node MT, the IAB-node MT can be provided by guard-SymbolsProvided a number of symbols that will not be used for the IAB-node MT in slots where the IAB-node transitions between IAB-node MT and IAB-node DU. A SCS configuration for the number of symbols is provided by guardSymbol-SCS. The number of unused symbols, guard-SymbolsProvided, is specified for a specific direction of transition between the IAB-node MT and IAB-node DU, guardSymbol-OperationalSwitch, and a specific duplexing combination, guardSymbol-DuplexCombination. If the IAB-node MT is not provided with guard-SymbolsProvided for a certain IAB-node MT and DU direction of transition and a certain duplexing combination, the IAB-node MT assumes this guard-SymbolsProvided is zero.
<End changes to Ch. 14 of TS 38.213 v16.0.0>
Discussion
	Company 
	Support Proposal 2.2.1?
	Comments

	AT&T
	Yes
	

	Nokia
	No
	It is not clear what exactly the TP is trying to capture. 
Also, parameters guardSymbol-OperationalSwitch and guardSymbol-DuplexCombination seems to be new and may be agreeing on high level agreement is required compared to direct TP. 
Further comments on text, 
· “The number of unused symbols, guard-SymbolsProvided, is specified for a specific direction of transition between the IAB-node MT and IAB-node DU, guardSymbol-OperationalSwitch, and a specific duplexing combination, guardSymbol-DuplexCombination. “
Nokia: Yellow part is already clear from the MAC-CE message and the available text already in 38.213. Remaining part >> Hard to get the full idea without details of the new parameters. 

· “If the IAB-node MT is not provided with guard-SymbolsProvided for a certain IAB-node MT and DU direction of transition and a certain duplexing combination, the IAB-node MT assumes this guard-SymbolsProvided is zero.”
Nokia: This is ok. 


	Huawei
	Not sure.
	We would like to undersand the motivation to introduce  the two new parameters better. There may be some benefit in saving some bits if not all 8 combinations are provided to the child node. But essentially the saving may not be significant. 

	Qualcomm
	Based on our understanding of the issue, yes, we support the proposal but the TP may require further refinement.
	Our understanding of the issue above is that while RAN1 has agreed on the ability to signal requested and provided guard symbols for all 8 possible transitions between MT and DU, the current 38.213 spec does not call out explicitly all the possible 8 values.
It is our understanding that RAN2 is designing the signaling mechanism according to the RAN1 agreements, so it should just be a matter to map RAN1 parameters to the signaling coming from RAN2.
As a result, it is also our understanding that there is no proposal here to introduce new parameters in addition to what RAN1 has already agreed to.

	Sharp 
	Not sure. 
	Although we have a concern about the phrase “can be provided” in the quoted text (what happens if it’s not provided?) we too don’t think the introduction of new parameters does much, especially since were considering configured values here. 

	ZTE/Sanechips
	No
	Similar view as Huawei. The saving seems to be a chance for not signaling 8 guard intervals altogether? If so, we would rather prefer not to introduce the two new RRC parameters at this late stage. 

	Intel
	Yes with further refinement.
	We see the need to include the provided and desired guard symbols for all 8 possible transitions as RAN1 agreements. 

But we don’t see the need to introduce two new parameters guardSymbol-OperationalSwitch, guardSymbol-DuplexCombination in current Proposal 2.2.1.   

	CMCC
	Yes, with proper refinements.
	We understand the necessity to clarify the desired and provided guard symbols are for the 8 possible transitions between MT and DU. 
What we are not sure is the two newly introduced higher layer parameters.

	Samsung
	No
	Don’t understand what new parameters are trying to capture and also, don’t prefer to introduce the new parameter at this late stage.

	LGE
	No
	For the first part, we also share the similar view with ZTE/Huawei that the motivation of introducing two new prameters are not quite clear. For the second part, we are fine.    

	vivo
	No
	If the intention is to indicate 8 guard interval w/ separated RRC signaling, we do not see the benefit.

	DOCOMO
	Yes
	The RAN1 agreement shold be captured as in the proposal, on the other hand, no additionl parameters are necessary.

	Ericsson
	Yes
	The current specification text does not relate the number of guard symbols to a specific transition of MT/DU operation and Rx/Tx switch. We think this should be included in 38.213 in a similar way as is already the case for guardSymbol-SCS. The currently used parameter names guardSymbol-OperationalSwitch and guardSymbol-DuplexCombination are intended to reflect these transitions, but eventually the text need to be aligned with RAN2 agreements on the specification of the corresponding MAC CE. Please cf. R2-2002044, “Guard Symbols MAC CE”.



Summary: As mentioned by multiple companies currently RAN2 is discussing the following proposal for indicating the MT/DU directions/transitions:
Proposal 1: RAN2 will design one single fixed-length Guard Symbols MAC CE, containing values (or indices mapped thereto) of all 8 parameters introduced by RAN1.

Proposed Conclusion: RAN1 assumes that the MAC CE designed by RAN2 will address the RAN1 agreement to indicate guard-SymbolsProvided per MT/DU Tx/Rx transition type and 38.213 may be updated to reflect RAN2 agreements as needed.




2.2.2 Determination of {DU/MT, Tx/Rx} transition direction by child/parent IAB-nodes
Source: R1-2000669, R1-2000961
The determination of the eight different {DU/MT, Tx/Rx} transition directions and when the transitions actually occur is not currently defined in 38.213. 

Observation 2.2.2 Ambiguity of the transition direction and whether or not a transition has occurred (e.g. in the case of Flexible or indicated available soft resources) may result in improper configuration and utilization of guard symbols in certain cases. 

Discussion
	Company 
	Do you agree with Observation 2.2.2 and if yes, is this a critical issue to be addressed in Rel-16? 
	Comments

	AT&T
	Yes – not critical for Rel-16
	The current specification text is correct (although perhaps sub-optimal in certain cases). This issue can be revisited in Rel-17 including additional impact of simultaneous Tx/Rx operation of IAB nodes.

	Nokia 
	Yes
	Agree with AT&T that the current specification text is correct (for the agreements in Rel-16). 
On the use of F resources at IAB node DU, we understand that it would be good to have a reference assumption or text in the spec such that IAB node knows for sure which symbols are useful. 
However, the parent can still assume worse case transitions (on F resources of the child) and avoid conflicts. This may not be the best, but we understand that there are certain issues in Rel-16 that should be handled by implementation. 
Anyways, we are open to discuss small TP that could solve the concern as well. 

	Huawei
	Yes
	The current specification does not cover the case when the DU is switching from/to flexible symbols. Some simple rule can be considered either the maximum or minimum possible guard symbols is assumed for this type of MT/DU transition. 

	Qualcomm
	Yes, we agree with observation 2.2.2.
We think that identification of the occurrence of the potential transition in which to insert guard symbols is as critical as the introduction of guard symbols for such transition.
We think the determination of the transition direction is possible in several cases without further spec changes, so this part is less critical.
	As explained in R1-2000961, for effective use of guard symbols inserted by a parent node in presence of transitions between the MT and the MU at the child node, it is important that both parent and child nodes have the same view on the location and type of the MT to DU or DU to MT transitions.
If that is not the case and the nodes want to operate with guard symbols, there will be situations in which the child node expects a certain number of guard symbols and the parent does not provide them, or vice versa. It is anticipated that system performance will be worse than the case in which guard symbols are not inserted at all by the parent (the child knows that and can compensate for it in its own DU domain).
So in our opinion, if this is not addressed in Rel-16, then in Rel-16 it should be recommended to operate without guard symbols introduced by the parent node (single vendor proprietary implementations are of course possible but shouldn’t be used as rationale in this context).

	Sharp
	Yes
	Similar to Huawei, introducing a rule or parameter as per 2.2.1’s topic would seem to be sufficient.  That said, it would be good to understand how the parent understands the “worst case” scenario, and handles it.

	ZTE/Sanechips
	Yes, but not critical in Rel-16
	Agree with the comments from other companies:
· The current spec is correct;
· The issue can be somehow avoided by implementation (e.g., the parent node assumes the worst case). 

	Intel
	Yes, but not critical in Rel-16
	We agree with ZTE/Sanechips.

	CMCC
	Yes, not critical for Rel-16
	

	Samsung
	Yes, but not critical in Rel-16
	Agree with ZTE/Sanechips

	LGE
	Yes 
	Agree with Huawei that current specification does not cover the case when the DU is switching from/to flexible symbols.

Another issue is regarding to MT guard symbols for Tx to Rx and Rx to Tx switching which are missing in the observation 2.2.2. As shown in R1-200669, in some cases, there are overlapping between MT DL symbols and MT UL symbols which cannot be covered by 8 transition cases that we made in RAN1#99. We are glad to hear other companies view on this issue. 


	vivo
	Yes
	However, we prefer to address such case by implementation, e.g., parent node assume the maximum guard symbol, when switching direction is not clearly conf.. 

	DOCOMO
	Yes
	The corner case may be handled by implementation.





Summary:  There is consensus that the issue exists, but a slight majority to defer the issue to Rel-17. Some companies proposed adopting a simple rule in Rel-16 for the worst case scenario in case of flexible resources are configured at the child. 


	Company
	Comments

	Qualcomm
	In our view the summary is adequate for the issue of identification of transition type.
It is not clear to us how the issue of identification of the occurrence of a transition is addressed in Rel-16 in a way that both parent and child node arrive at the same conclusion on when a MTDU transition can occur at the child node, such that the parent can insert the guard symbols it had promised to insert as part of guard-Symbols Provided.

	Sharp
	We agree with Qualcomm’s point that there needs to be consensus between parent and child on when the MT ↔︎ DU happens and transmission/reception can be assumed.

	Huawei
	For the issue related to MT/DU transitions with flexible symbols involved for the IAB-node DU, since there is no configuration for this transition type, some “simple” rule is benefitical to ensure a common assumption on the number of guard symbols. 

Our understanding on the issue raised by QC is to improve the clarity of the specification. However, we think the current signalling framework might be sufficient since the number of reported and provided gurad symbols are known by both the parent node and child node. There is also no ambiguity regarding potential transitions since the H/S/NA resource configurations of the child node as well as the cell-specific signal/channel are also known at the parent. We don't see a strong need to clearly spell this out in the specification for now. 



 
Old FL conclusion: Further consider a TP covering the assumption on the number of guard symbols the parent IAB node should consider in the “worst case” scenario of a MT/DU transition when flexible symbols are configured at the child IAB node.

Discussion
	Company 
	Proposed TP

	Qualcomm
	As mentioned above we do not think that the issue indicated in the FL conclusion above is critical and hence it could be deferred if we are not going to have sufficient time to reach agreement for Rel-16. On the other hand we do think that the issue of coherent identification by parent and child nodes of the location where the MTDU transitions can occur is important and needs to be addressed in Rel-16 (unless we ecommend not to use parent inserted guard symbols). To address this issue we recommend the TP from R1-2000961: 

Guard symbols are inserted by the parent node according to the advertised guard-Symbols Provided only when all the following conditions are satisfied:
· there is a candidate MT to DU transition or a candidate DU to MT transition,
· the MT is scheduled to be active at the edge of such candidate transition,
· the guard symbols do not overlap with a planned transmission or reception (as applicable) of NA-exempt channels by the MT. 
A candidate MT to DU transition occurs when:
· the DU is configured to transition from a NA or S-NIA resource to a H or S-IA resource,
· the DU is configured to transition from a NA or S-NIA resource to a NA or S-NIA resource with an allocation of NA-exempt channels.
A candidate DU to MT transition occurs when:
· the DU is configured to transition from a H or S-IA resource to a NA or S-NIA resource,
· the DU is configured to transition from a NA or S-NIA resource with an allocation of NA-exempt channels to a NA or S-NIA resource.

In the above the following definitions are used:
· S-NIA: soft resource not explicitly indicated available by the parent via DCI format 2_5.
· S-IA: soft resource explicitly indicated available by the parent via DCI format 2_5.
· NA-exempt channels: the cell specific signals/channels a node is allowed to transmit o receive (as applicable) even during NA or S-NIA resources.

	Huawei
	
The following TP is an attempt :

For a serving cell of an IAB-node MT, the IAB-node MT can be provided by guard-SymbolsProvided a number of symbols that will not be used for the IAB-node MT in slots where the IAB-node transitions between IAB-node MT and IAB-node DU. An IAB-node transition contains a direction transition between the IAB-node MT and IAB-node DU and a duplexing transition between downlink, uplink and flexible. A SCS configuration for the number of symbols is provided by guardSymbol-SCS. 

For a given IAB-node transition with a specific direction transition, and a specific duplexing transition, if the duplexing transition includes flexible symbols for the IAB-node DU,the IAB-node MT may assume that the number of symbols that will not be used for the IAB-node MT is equal to the minimum(maximum) number of unused symbols for the IAB-node transitions with the same direction transition provided by SymbolsProvided.



	Company 
	Comments on Proposed TPs?

	AT&T
	The TPs provided by Qualcomm and Huawei are useful to better understand the potential scope of the problem and specification impact. 

For the Qualcomm TP, we have some concerns that some of the proposed rules for guard symbol insertion go beyond the existing RAN1 agreements (e.g. “the MT is scheduled to be active at the edge of such candidate transition,”) and additionally it seems the candidate MT/DU case does not cover the instances of implicit determination of soft resource availability. Moreover the existing specification text is very generic, so it is not clear how the proposed candidate transitions are not already covered (although perhaps not explicitly described).

For the Huawei TP, we still believe that this issue can be left to IAB node implementation in Rel-16 and can be handled by appropriate configuration of the guard-SymbolsProvided if the issue is deemed to be an important optimization for an IAB network. 

Based on this, we do not support including either of the TPs at this stage.

	Nokia
	Thanks for the TPs. 
Few comments on the TPs provided, 
Guard symbols are inserted by the parent node according to the advertised guard-Symbols Provided only when all the following conditions are satisfied: % This is a parent procedure. It may be not required to define the spec such a manner, as the intention of this signaling is to indicated guard symbols in the transitions for the Child node. The parent may or may not respect the desiredguadsymbols of the child node. We already understand that these transitions are not essential for IAB operation, and parent/CU can take care of most of the conflicts by configurations and scheduling. 
· there is a candidate MT to DU transition or a candidate DU to MT transition,
· the MT is scheduled to be active at the edge of such candidate transition, % this is anyways implicit as transitions applies at the edge, 
· the guard symbols do not overlap with a planned transmission or reception (as applicable) of NA-exempt channels by the MT. 
% parent node has decision/control on doing this. 
A candidate MT to DU transition occurs when: % we suggest not to introduce new definitions in the e-meeting. 
· the DU is configured to transition from a NA or S-NIA resource to a H or S-IA resource, 
· the DU is configured to transition from a NA or S-NIA resource to a NA or S-NIA resource with an allocation of NA-exempt channels.
A candidate DU to MT transition occurs when:
· the DU is configured to transition from a H or S-IA resource to a NA or S-NIA resource,
· the DU is configured to transition from a NA or S-NIA resource with an allocation of NA-exempt channels to a NA or S-NIA resource.

For a serving cell of an IAB-node MT, the IAB-node MT can be provided by guard-SymbolsProvided a number of symbols that will not be used for the IAB-node MT in slots where the IAB-node transitions between IAB-node MT and IAB-node DU. An IAB-node transition contains a direction transition between the IAB-node MT and IAB-node DU and a duplexing transition between downlink, uplink and flexible. % IAB-node MT and IAB-node DU transitions may be captured in the MAC-CE description based on another conclusion. Duplexing transition is not clear. 

A SCS configuration for the number of symbols is provided by guardSymbol-SCS. 

For a given IAB-node transition with a specific direction transition, and a specific duplexing transition, if the duplexing transition includes flexible symbols for the IAB-node DU,the IAB-node MT may assume that the number of symbols that will not be used for the IAB-node MT is equal to the minimum(maximum) number of unused symbols for the IAB-node transitions with the same direction transition provided by SymbolsProvided. % this signaling is MAC-CE, and parent can indicate the required guard as required (may be maximum or minimum), then child node shall respect the guard (whatever they decide on F resources). Parent node decision can be left to implementation. 


	Qualcomm
	Some general clarifications on the scope of the issue at hand:
a) The issue is for the case in which the parent node advertises to its child node that it will insert some guard symbols for a given MTDU transition (at least one of the 8 possible).
b) The issue is not related to the guard symbols requested by the child node.
c) The issue is that the parent is telling the child it is going to insert guard symbols and the parent and the child need to be on the same page on when such guard symbols are inserted. If that is not guaranteed, insertion of guard symbols by the parent could cause more harm than good to system performance.
d) Obviously c) can be solved in proprietary implementation ways, however we believe RAN1 should have a solution that works in the inter-vendor case where parent and child are from different vendors. 
Some comments in response to ATT’s comments:
1) By nature of implicit determination of availability (which is an independent decision made by the child node and not directly known at the parent) there is no way to systematically have guard symbols inserted by the parent for MTDU transitions involving soft symbols implicitly determined available by the child. That is the reason such transitions were not proposed to be considered as part of “candidate transitions” for the insertion of guard symbols by the parent node.
2) The current specification is indeed generic and covers all transitions. But that is essentially the problem, because there is potential ambiguity between the parent and the child on where such transitions occur so it is not clear to the child when exactly the guard symbols will be introduced by the parent.
Some additional comments triggered by Nokia’s comments:
3) As explained in b) above, the issue is unrelated to the desired guard symbols requested by the child.
4) In general we should try to make as much progress as we reasonably can regardless of whether it is e-meeting or not.
5) Having said that, as indicated earlier, there could be other solutions to the problem, perhaps, with simpler rules, by no means we are opposed to further refinement.
6) From our perspective it is important we recognize there is a problem and then we can determine whether to address it or not. Alternatively companies can explain why it is not a problem and elaborate on how parent and child nodes can be in sync with respect to when to insert guard symbols from a parent point of view and when to expect them from a child point of view.
7) Assuming we confirm there is a problem, if we decide not to address it, at least in Rel-16, the likely consequence is that the mechanism for provided guard symbols by the parent won’t get used – at least not in a multi-vendor environment. We don’t think it is a big issue operationally, because essentially the responsibility to manage these conflicts at the edges of transitions shifts to the child node. However we essentially have a mechanism we introduced in Rel-16 which seems half-baked and that counters the philosophy we adopted during the design phase of the same, i.e. the consensus in the discussion was that if we were to introduce a mechanism, then we should ensure it works comprehensively. 

	ZTE, Sanechips
	We share the same view as from FL and Nokia. Both proposed TPs are not necessary. In fact, we think the current RAN1 spec is good enough on this matter. If the concern is the missing of description that “different guard-SymbolsProvided are provided for different transition types”, we may want to wait for RAN2’ decision on how the MAC-CE is defined in RAN2 spec. There is a chance that RAN2 anyway needs to describe what the 8 values in MAC-CE means and that RAN2 description may already provide what RAN1 spec does not describe. 
We also share the view from Nokia that the spec should leave freedom to parent node implementation in handling the guard symbols. 

	Ericsson
	The provisioning of guard symbols is a parent node decision and not IAB operation critical, but rather an optimization. Therefore, and also because it can be implementation dependent, it does not require a change in the specification text in this matter, at least not in Rel-16.



Proposed Conclusion: No consensus to adopt a TP to address the issue of transition detection or transition type determination at the parent IAB node in RAN1#100-e. Consideration of whether this issue is critical and whether specification support is necessary may be revisited in the future as several companies raised concerns that the potential impact of improper transition detection may lead to system performance degradation when guard symbols are introduced by the parent node.
 



IAB-node DU resource configuration colliding with cell-specific signals/channels (Issue #2.3.7)
Source: R1-2001105

Status: According to current specification, the IAB-node DU resource for SSB transmission, periodic CSI-RS transmission, PRACH reception and SR receptions will be treated as if it were a Hard DU resource. The resources related to RMSI transmissions was not considered. The PDCCH transmission occasions for Type0-PDCCH CSS sets scheduling the RMSI is determined based on MIB. Considering its similarity to other periodic transmissions such as SSB, CSI-RS, PRACH and SR, it may collide with soft or NA resources for the IAB-node DU. If it is not treated as a Hard resource, RMSI delivery cannot be guaranteed for its child node(s) and access UEs.

Current 38.213 text:
A symbol of a slot is equivalent to being configured as hard if an IAB-node DU would either transmit a SS/PBCH block or a periodic CSI-RS in the symbol of the slot, or would receive a PRACH or a SR in the symbol of the slot.

Proposal 2.3: If A DU NA or Soft resource is colliding with PDCCH transmission occasions for Type0-PDCCH CSS sets, the resource should be treated as if it were a Hard DU resource. Adopt the following TP for 38.213:

< Unchanged parts are omitted >
A symbol of a slot is equivalent to being configured as hard if an IAB-node DU would either transmit a SS/PBCH block, or PDCCH for Type0-PDCCH CSS sets or a periodic CSI-RS in the symbol of the slot, or would receive a PRACH or a SR in the symbol of the slot.
< Unchanged parts are omitted >


	Company
	Support Proposal 2.3?
	Comments

	AT&T
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	We think the PDCCH transmission occasions for Type0-PDCCH CSS sets scheduling the RMSI is similar to other periodic cell-specific signals such as SSB, CSI-RS, PRACH and SR, it may collide with soft or NA resources for the IAB-node DU. If it is not treated as a Hard resource, RMSI delivery cannot be guaranteed for its child node(s) and access Ues. 

	Qualcomm
	Yes.
	This proposal is an optimization but it has very little impact to the specifications and no impact on other WGs so it can be accepted in Rel-16.

	Sharp
	Yes
	

	ZTE/Sanechips
	No
	We understand the motivation. We consider the necessity against the spec complexity. 
For SSB and CORESET multiplexing pattern 3, according to 38.214, SSB/CORESET0/RMSI are in the same slot, so the corresponding cell-specific signal rule upon SSB already covers for RMSI. At least with chance of using multiplexing pattern 3, the need of this proposal is not that strong. For the multiplxing pattern 1 and pattern 2, the monitoring occasion set of Type0-PDCCH-CSS is periodic, to let Type0-PDCCH-CSS to turn periodic resources from soft-NA or NA to Hard seems not quite different from configuring the periodic resource to be hard directly. In addition, not every Type0-PDCCH-CSS occasion contains RMSI transmission, the proposal seems to result in an over-pay. Without the help of proposed rule, it is also feasible to avoid putting RMSI transmission in soft or NA resource by scheduling, or by arranging the soft and NA resource in a way to accommodate potential RMSI transmission. 
On the other hand, if RMSI is contained in the list of cell-specific signal, according to RAN1 #99 agreement:
Agreements:
A parent IAB node/donor can be provided with cell-specific signals/channels configurations (as listed in the previous agreements copied below) of each child IAB-DU. How/whether to use the information to handle any potential conflict at the parent IAB node/donor is left to network implementation 
The Type0-PDCCH-CSS configuration needs to be communicated across nodes, which could be a new issue to higher layer signaling and node configuration logic.   


	Intel
	Yes
	

	CMCC
	Yes
	

	Samsung
	Yes
	

	LGE
	Yes
	

	vivo
	Yes
	

	DOCOMO
	Yes
	





Summary: Majority of companies support the change. As noted by ZTE this requires an update to the F1-AP parameter providing the cell-specific signals/channel configurations.

Old FL proposal: Agree proposal 2.3 and update the list of higher layer parameters to include Type0-PDCCH-CSS as part of Child-IAB-DU-Resource-Configuration-CellSpecificSignalsChannels-Config

	Company
	Comments

	Qualcomm
	As previously indicated we support the change under the assumption of no impact to other WGs, which was the case for the original proposal. In order to support the updated proposal which includes a change in the required signalling we need to check with RAN3 to make sure there is no additional risk for completion of their work.
In principle the two changes are not locked together, i.e. they are two different levels of optimization.
Also, as an example, R3-200759 seems to reject the signalling (to the parent node) for some of the channels previously proposed by RAN1 in this category, so, depending on how the RAN3 discusison goes, it is not a given that for every channel we made a NA resource exception in RAN1  the parent node will know the corresponding information.

	Huawei
	Agreed with FL on the proposal an following TP

< Unchanged parts are omitted >
A symbol of a slot is equivalent to being configured as hard if an IAB-node DU would either transmit a SS/PBCH block, or PDCCH for Type0-PDCCH CSS sets or a periodic CSI-RS in the symbol of the slot, or would receive a PRACH or a SR in the symbol of the slot.
< Unchanged parts are omitted >

Regarding the higher signalling required, we proposed to include pdcchConfigSIB1and subCarrierSpacingCommon as part of Child-IAB-DU-Resource-Configuration-CellSpecificSignalsChannels-Config. The updated parameter list can be sent to RAN3. 

The possible rejection by RAN3 on the some of parameters agreed in RAN1 before is more related to UE-specific configruations which may not be relavant for this case.



Proposed Agreement:
< Unchanged parts are omitted >
A symbol of a slot is equivalent to being configured as hard if an IAB-node DU would either transmit a SS/PBCH block,  PDCCH for Type0-PDCCH CSS sets configured by pdcchConfigSIB1, or a periodic CSI-RS in the symbol of the slot, or would receive a PRACH or a SR in the symbol of the slot.
< Unchanged parts are omitted >

Proposed Agreement: Send an updated parameter list to RAN3 and recommend the inclusion of pdcchConfigSIB1 and subCarrierSpacingCommon as part of Child-IAB-DU-Resource-Configuration-CellSpecificSignalsChannels-Config. 

	Company
	Support the FL Proposal? Comments?

	Qualcomm
	We support the FL Proposal conditionally on RAN3 agreeing to support without causing a delay on the WI closure because of this.	Comment by Thomas Novlan (AT&T Labs): Given the current schedule, I do not anticipate any delay for WI closure, however since the details of the impact of adding the parameters are up to RAN3, I suggest changing the wording to “recommend” the inclusion of the new parameters assuming it can be done in a timely and straightforward way. 
In general the bar for introducing new signalling changes at this stage should be very high and honestly this may not qualify. However if it can be piggybacked quickly on the signalling method being developed for the other signals/channels in the same category, perhaps an exception could be warranted if the condition mentioned above is met, i.e. no delay on WI closure by RAN3.

	ZTE, Sanechips
	






We can go with the “Proposed agreement”, but want to point out that the “proposed agreement” is no longer about the “protection of RMSI” which is the original reason to start this discussion. Now it is about the “protection of Type0-PDCCH CSS”. The difference between the two could be significant in IAB context. Take SSB and CORESET multiplexing pattern 1 as example, 38.213 says “a UE monitors PDCCH in the Type0-PDCCH CSS set over two consecutive slots starting from slot . For SS/PBCH block with index , the UE determines an index of slot  as [certain function for ] located in a frame with system frame number (SFN)  satisfying  if [condition 1 is met] or in a frame with SFN satisfying  if [condition 2 is met]”, where condition 1 and condition 2 are exclusively mutual. It can be seen that, at least for pattern 1, Type0-PDCCH CSS has a periodicity of 2-frame. On the other hand, the periodicity of RMSI is normally considered on the same frequent level of SSB periodicity, which is commonly considered very long for IAB --- we even extend it to 640ms. We are looking at a ratio of 2:N where N is up to 64. So we can go with the solution, but do not think this solution correctly fits the originally raised issue. 	Comment by Thomas Novlan (AT&T Labs): The RMSI transmission in this case would be the one transmitted by the IAB-node DU for access UEs which could be transmitted at a periodicity on order with the Type0-PDCCH
The “proposed agreement” may also mean that, with SSB and CORESET multiplexing pattern1, there must be at least two slots in every two frames to be turned into Hard slots, regardless whatever the donor configures. This seems another big “step-up” comparing to rules with SSB and CSI.  

	Huawei
	We support the FL proposal. 

@QC
We acknowledge the concern on the completetion of the WI from a Rapporteur’s point of view. However, this issue does not seems to be a showstopper compared to the others. It should also be noted that the proposed agreement and the FL proposal are closely related. The signalling method developed by RAN3 is general and adding two new parameters does seem to bring very big burden to RAN3.  

@ZTE
Just to clarify, the PDCCH in Type0-PDCCH CSS set is used to schedule RMSI hence the intention of the proposal does change. If the PDCCH is cannot be guaranteed, RMSI delivery cannot be guaranteed. 
Regarding the comment on RMSI periodicity, it should be noted that the 640ms periodicity means the content of the RMSI does not change within 640ms, which does not mean that RMSI is transmitted is once per 640ms.  This is the same as a “normal” RMSI transmission. 
Regarding the number of slots that carries the PDCCH in type0-PDCCCH CSS set, the example provided above is for M=2. Even in this case, it does not mean the whole slot will be turned into a hard slot. Similar to the SSB transmissions, only the symbols which is used to transmit the PDCCH for Type-0-PDCCH CSS sets will be treated as hard. This has already been reflected in the proposed agreement. 


Summary
Email discussion during RAN1#100-e identified the following TPs to 38.213 for maintenance of Rel-16 IAB:

Issue: Usage and explicit indication of availability for soft resources of an IAB-node DU
Agreement: Adopt the following TP for 38.213:
<Unchanged text is omitted>
Table 14.2: Mapping between values of resourceAvailability elements and types of soft symbol availability in a slot
	Value
	Indication

	0
	No indication of availability for soft symbols are indicated available

	1
	Only DL soft symbols are indicated available
No indication of availability for UL and Flexible soft symbols

	2
	Only UL soft symbols are indicated available
No indication of availability for DL and Flexible soft symbols

	3
	Only DL and UL soft symbols are indicated available 
No indication of availability for Flexible soft symbols

	4
	Only Flexible soft symbols are indicated available 
No indication of availability for DL and UL soft symbols

	5
	Only DL and Flexible soft symbols are indicated available 
No indication of availability for UL soft symbols

	6
	Only UL and Flexible soft symbols are indicated available 
No indication of availability for DL soft symbols

	7
	DL, UL, and Flexible soft symbols are indicated available


<Unchanged text is omitted>
Agreement: Adopt the following TP for 38.213:
<Unchanged text is omitted>
When a downlink, uplink, or flexible symbol is configured as soft, the IAB-node DU can respectively transmit, receive or either transmit or receive in the symbol only if
· the IAB-node MT does not transmit or receive in the symbol, or
· the IAB-node MT is to transmit or receive in the symbol, and the transmission or reception in the symbol is not changed due to use of the symbol by IAB-node DU, or
· for the IAB-node MT, the ability to transmit or receive by the IAB-node DU in the soft symbol is not changed due to the use equivalent to a configuration of the soft symbol as unavailable, or
· the IAB-node DU MT detects a DCI format 2_5 with an AI index field value indicating the soft symbol as available for transmission or reception
<Unchanged text is omitted>


Issue: PDCCH for Type0-PDCCH CSS sets colliding with soft resources of an IAB-node DU
Agreement: Adopt the following TP for 38.213:

< Unchanged parts are omitted >
A symbol of a slot is equivalent to being configured as hard if an IAB-node DU would either transmit a SS/PBCH block,  PDCCH for Type0-PDCCH CSS sets configured by pdcchConfigSIB1, or a periodic CSI-RS in the symbol of the slot, or would receive a PRACH or a SR in the symbol of the slot.
< Unchanged parts are omitted >

Agreement: Send an updated parameter list to RAN3 and recommend the inclusion of pdcchConfigSIB1 and subCarrierSpacingCommon as part of Child-IAB-DU-Resource-Configuration-CellSpecificSignalsChannels-Config. 
Conclusions were proposed regarding the following issue:

Issue: Indication of guard symbols per transition type and detection of transition occurrence/type at a parent IAB-node
Conclusion: RAN1 assumes that the MAC CE designed by RAN2 will address the RAN1 agreement to indicate guard-SymbolsProvided per MT/DU Tx/Rx transition type and 38.213 may be updated to reflect RAN2 agreements as needed.

Conclusion: No consensus to adopt a TP to address the issue of transition detection or transition type determination at the parent IAB node in RAN1#100-e. Consideration of whether this issue is critical and whether specification support is necessary may be revisited in the future as several companies raised concerns that the potential impact of improper transition detection may lead to system performance degradation when guard symbols are introduced by the parent node.
 


[bookmark: _GoBack]In addition, Appendix A contains a list of suggested editorial corrections for consideration by the 38.213 specification editor.
 



Appendix A Editorial corrections to existing specifications
Issue #2.1.2: The reference SCS for DCI Format 2_5
Source: R1-2000400 

Status: A reference SCS is used to determine the slot duration, however currently it is ambiguous in Section 14 of 38.213 which reference SCS is used by the IAB DU. Given the resource configuration is per DU cell, the same reference SCS can be used for the semi-static resource configuration and the explicit indication of soft resource availability. 
Current 38.213 text:
For each serving cell of an IAB-node DU in a set of serving cells of the IAB-node DU, the IAB-node DU can be provided: 
-	an identity of the IAB-node DU serving cell by iabDuCellId-AI
-	a location of an availability indicator (AI) index field in DCI format 2_5 by positionInDCI-AI
-	a set of availability combinations by availabilityCombinations, where each availability combination in the set of availability combinations includes
-	resourceAvailability indicating availability of soft symbols in one or more slots for the IAB-node DU serving cell, and 
-	a mapping for the soft symbol availability combinations provided by AvailabilityCombination to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId

Observation: Section 14 of 38.213 needs to be updated to indicate the reference SCS to be used for determining the slot durations corresponding to the set of availability combinations in availabilityCombinations.



Issue #2.2.1: Remove reference to DL/UL BWPs for IAB-node DUs
Source: R1-2001038 

Status: BWP is a UE-specific feature and not defined for DU cells. 
Current 38.213 text:
An AI index field value in a DCI format 2_5 indicates to an IAB-node DU a soft symbol availability in each slot for a number of slots for each DL BWP or each UL BWP starting from a slot where the IAB-node detects the DCI format 2_5. The number of slots is equal to or larger than a PDCCH monitoring periodicity for DCI format 2_5 as provided by SearchSpace-IAB. The AI index field includes [image: ] bits where maxAIindex is the maximum of the values provided by corresponding availabilityCombinationId. An availability for a soft symbol in a slot is identified by a corresponding value resourceAvailability as provided in Table 14.2.

Observation: There is a need to remove the reference to DL BWP and UL BWP in section 14 of 38.213. The corresponding TP #3 in R1-2001038 is one suggested example:
----------------------------------------------- Start of Text Proposal 3 -----------------------------------------------
< Unchanged parts are omitted >
An AI index field value in a DCI format 2_5 indicates to an IAB-node DU a soft symbol availability in each slot for a number of slots for each DL BWP or each UL BWP starting from a slot where the IAB-node detects the DCI format 2_5. The number of slots is equal to or larger than a PDCCH monitoring periodicity for DCI format 2_5 as provided by SearchSpace-IAB. The AI index field includes [image: ] bits where maxAIindex is the maximum of the values provided by corresponding availabilityCombinationId. An availability for a soft symbol in a slot is identified by a corresponding value resourceAvailability as provided in Table 14.2.
< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 3 -----------------------------------------------




Issue #2.2.2: Replace UE with IAB-node MT
Source: R1-2001038 

Status: Typos in section 14 of 38.213 with references to “UE” instead of “IAB-node MT” 
Current 38.213 text:
If a PDCCH monitoring periodicity for DCI format 2_5 is smaller than a duration of an availability combination of soft symbols over a number of slots that the UE obtains at a PDCCH monitoring occasion for DCI format 2_5 by a corresponding AI index field value, and the UE detects more than one DCI formats 2_5 indicating an availability combination of soft symbols in a slot, the UE expects that each of the more than one DCI formats 2_5 indicates a same value for the availability combination of the soft symbols in the slot.

Observation: There is a need to replace references to “UE” with “IAB-node MT” in section 14 of 38.213. The corresponding TP #4 in R1-2001038 is one suggested example:
----------------------------------------------- Start of Text Proposal 4-----------------------------------------------
< Unchanged parts are omitted >
If a PDCCH monitoring periodicity for DCI format 2_5 is smaller than a duration of an availability combination of soft symbols over a number of slots that the IAB-node MT UE obtains at a PDCCH monitoring occasion for DCI format 2_5 by a corresponding AI index field value, and the IAB-node MT UE detects more than one DCI formats 2_5 indicating an availability combination of soft symbols in a slot, the IAB-node MTUE expects that each of the more than one DCI formats 2_5 indicates a same value for the availability combination of the soft symbols in the slot.
< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 4 -----------------------------------------------



Issue #2.2.3: Remove reference to “serving” cell for an IAB-DU
Source: R1-2000797

Status: RAN1 agreements are for the semi-static IAB-node DU configuration to be provided on a per-DU cell basis, while serving-cell is a UE(link)-specific concept.
RAN1#99 agreement:
For the semi-static DU resource configuration, the following is supported:
· The resources are configured on a per DU (cell) basis
· FFS: indication of additional supplemental per-link resource configurations of child DUs 

Current 38.213 text:
For each serving cell of an IAB-node DU, the IAB-node DU can be provided an indication for a slot format over a number of slots by IAB-DU-Resource-Configuration. For each serving cell, an IAB-node MT can be provided an indication for a slot format over a number of slots by tdd-UL-DL-ConfigDedicated-IAB-MT. If the IAB-node MT is provided tdd-UL-DL-ConfigDedicated-IAB-MT, the parameter tdd-UL-DL-ConfigDedicated-IAB-MT overrides only flexible symbols over the number of slots as provided by TDD-UL-DL-ConfigurationCommon.

Observation: There is a need to remove references to “serving” cell of an IAB-node DU in section 14 of 38.213. The following is one example:

< Unchanged parts are omitted >

For each serving cell of an IAB-node DU, the IAB-node DU can be provided an indication for a slot format over a number of slots by IAB-DU-Resource-Configuration. For each serving cell, an IAB-node MT can be provided an indication for a slot format over a number of slots by tdd-UL-DL-ConfigDedicated-IAB-MT. If the IAB-node MT is provided tdd-UL-DL-ConfigDedicated-IAB-MT, the parameter tdd-UL-DL-ConfigDedicated-IAB-MT overrides only flexible symbols over the number of slots as provided by TDD-UL-DL-ConfigurationCommon.

< Unchanged parts are omitted >



Issue #2.2.4/2.3.1: Update references for IAB-DU-Resource-Configuration and tdd-UL-DL-ConfigDedicated-IAB-MT
Source: R1-2000400, R1-2000669, R1-2000797, R1-2001038

Status: RAN2 and RAN3 have updated the names of the resource configuration parameters for the IAB-node DU and MT:
IAB-DU-Resource-Configuration -> IAB-DU-Resource-Configuration-TDD-Config for D/U/F config
IAB-DU-Resource-Configuration-H/S/NA-Config for H/S/NA config is not referenced in 38.213 currently
tdd-UL-DL-ConfigDedicated-IAB-MT (and related dependent parameters – e.g. slotSpecificConfigurationsToAddModList-IAB-MT) -> tdd-UL-DL-ConfigDedicated-IAB-MT-v16xy (+ slotSpecificConfigurationsToAddModList-IAB-MT-v16xy, etc.)’

In addition, the functionality of tdd-UL-DL-Config-Dedicated and tdd-UL-DL-ConfigDedicated-IAB-MT should be the same, however this is left ambiguous since there is no corresponding reference to Section 11.1 in Section 14 of 38.213

Observation: There is a need to align terminology in Section 14 of 38.213 with the latest CRs for 38.331 and 38.473 and ensure aligned behaviour for tdd-UL-DL-Config-Dedicated and tdd-UL-DL-ConfigDedicated-IAB-MT-v16xy. 
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