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1	Introduction
In this paper, we focus on potential impact in RAN2 specifications due to features driven by RAN3 and RAN1. In particular, we focus on the following:
· Reduction of service interruption (driven by RAN3)
· Introduction of new MAC CEs (driven by RAN1)

[bookmark: _Ref178064866]2	Reduction of service interruption (driven by RAN3)
The reduction of the service interruption at migration was one of the topics that was discussed in RAN3. In particular, RAN3 has agreed the following:
WA: Solution 1 for delivery of RRCReconfiguration over the source path in intra-donor migration is agreed. This WA can be revisited if RAN2 raises objections/remarks. 
Wherein the solution 1 implies that the RRCReconfiguration for the child IAB is buffered in the parent DU, and it is only sent to the child IAB when a prerequisite step is satisfied/performed.
There were other solutions on the table, e.g sol.2 according to which the RRCReconfiguration is stored at the IAB-MT of the child IAB node. In this case the RRCReconfiguration is executed by the child IAB node when an indication is received by the parent IAB node, for example via BAP signalling. This solution has the drawback of having larger RAN2 specification impact compared with the solution 1 since the IAB-MT is affected. For example, an indication of the buffering should be included in the RRCReconfiguration message indicating whether the message shall be stored. Additionally, it should be allocated a new UE/MT variable in RRC specification that allows to store the received configuration that should be executed when the parent migrates. Also new procedures should be included in the RRC specification to handle the scenarios in which the stored RRCReconfiguration message should be deleted. Finally, a BAP-level indication is needed for the parent node to indicate to the child node that the configuration can be activated.
On the other hand, solution 1 has the advantage of being transparent with respect to RRC, since only the DU part of the IAB node is impacted. Most important, the solution 1 has the advantage that it can be applicable also to the case of inter-donor full migration (which may happen in Rel.18). In that case in fact, the RRCReconfiguration message may also include new security keys to be adopted by UEs. Such RRCReconfiguration message may be delivered to UEs by the access node at migration without impact the UE implementation. Solution 2 instead would not be directly applicable to UEs, because the stored RRCReconfiguration message is executed only when a BAP indication is received, but UEs cannot comprehend BAP signalling.
[bookmark: _Toc95752870]The solution 1 that RAN3 has taken as working assumption does not impact RRC specification, and it can be applicable without impacting UEs implementation.
For the solution 1, it was pointed out in the email discussion [1] that there might be problems in case the CU generates a new RRCReconfiguration message for the child IAB node after the previous RRCReconfiguration message was stored by the parent IAB node. If the stored RRCReconfiguration message is not delivered to the child by the parent IAB node before the newly generated RRCReconfiguration message, there would be a gap in the PDCP SN that may stall the PDCP of the child IAB node, i.e. the child IAB node cannot deliver the newly received RRC message if it is not received the one before. However, we note first of all that this situation might be quite uncommon, since an IAB node is a static node that should not be reconfigured very often. Anyway, even if this situation happens there might be ways for the implementation to solve this problem. For example, the IAB node can deliver both the stored RRC message and the newly received message in sequence one after the other, so that the child node will apply the two received messages in sequence. Alternatively, the CU can assign to the new message the same PDCP SN as the old message, and the parent IAB node can just replace/discard the old message with the new message, without creating any problem at the PDCP layer of the child IAB node. 
Given the above considerations, we propose the following:
[bookmark: _Toc92227258][bookmark: _Toc95752864]RAN2 confirms the RAN2 working assumption that solution 1 is used for the delivery of RRCReconfiguration over the source path in intra-donor migration.
[bookmark: _Toc95752865]The potential issue of solution 1 at the PDCP layer of the child IAB node is addressed by the network implementation.
RAN3 discussed in the last meeting when the RRCReconfiguration message should be delivered to the child IAB node, and concluded the following:
	RAN3 agreements on the releasing of the withheld RRCReconfiguration message:
The RRCReconfiguration transfer in Solution 1 and RRCReconfiguration execution in Solution 2 can take place as soon as the routing table at migrating IAB node has been updated to have one or more entries for the target path, and there is RACH success of IAB-MT of migrating IAB-node.
The condition for the descendant node to send the buffered RRC message to its child node is: Upon a descendant IAB-MT receiving the RRC reconfiguration for its own intra-donor migration (e.g., including the new IP address(es) without PCI change).




In our view, the above agreed deliver condition makes sense from a RAN2 point of view.
One may argue that the IAB-MT can for example inform the DU part of the IAB node that there is a migration towards a certain target cell, and the DU may decide whether to send the RRCReconfiguration message to the child or not. This is needed because for example the migration of the parent node can just be to another cell controlled by the same parent IAB node DU. In this case if the ancestor nodes of the child IAB node remain the same, there might be no need to for the child IAB node to be reconfigured. Hence, the IAB node DU might need to know the cell to which the IAB-MT is migrating. However, these aspects can be left to the IAB node implementation, and do not need to be specified.
In general, since RRC is not impacted by the above procedures which just affects the DU, it is suggested capturing them in stage-2 specification or in TS 38.401 by RAN3
[bookmark: _Toc92227261][bookmark: _Toc95752866]When to deliver the buffered RRCReconfiguration by the parent IAB node DU to the child IAB node is specified either in TS 38.300 or in TS 38.401 up to RAN3 decision.
3	Introduction of new MAC CEs (driven by RAN1)
RAN1 has required RAN2 to introduce new MAC CEs related to the Rel.17 IAB [2].
On this topic the following agreements were reached in RAN2#116bis:
	Agreements from RAN2#116bis-e:
· [050] RAN2 should focus on 2 new timing modes (Case-6 timing and Case-7 timing) for Desired guard symbols and Provided guard symbols, as well as on the Case-7 timing offset (deprioritizing work on other MAC CEs until further input from RAN1/RAN4 is received). 
· [050] New MAC CEs are introduced to indicate desired/provided number of symbols for the Case-6 and Case-7 timings. 
· [050] A new MAC CE is introduced to indicate the Case-7 Timing Offset.




Preliminary impacts in TS 38.321 were captured in the running MAC CR [3]. In particular, in this section we focus on the following aspects on the following editor´s note:
Editors Note: Further discussion is needed on whether the Case-7 timing offset can be represented via T_delta MAC CE, as per the current version of the running CR.
In Rel-16, RAN1 has specified a mechanism to achieve network-wide DL frame start synchronization, in order to make sure cell phase synchronization requirements [4] (TS38.133) are met by an IAB-node without local sync source (such as GNSS) that is transmitting in DL slots. This was achieved by the parent IAB-node (continuously) signalling information about a local timing difference (at the parent node) via the Timing Delta MAC CE. With this information, the IAB-node is able to estimate the time difference between a (parent) IAB-DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT and thus to determine a (parent) IAB-DU transmission time. The cell phase synchronization requirements are an IAB-DU DL transmission requirement and valid during any IAB-node operation mode, e.g., irrespective of simultaneous operation of IAB-MT and IAB-DU or not.
[bookmark: _Toc95752871]The Timing Delta MAC CE is used to achieve network-wide synchronization for transmissions in downlink slots, irrespective of IAB-MT or IAB-DU operation.
If a parent IAB-node is to operate in simultaneous IAB-MT and IAB-DU reception mode, the parent IAB-DU reception timing might be offset relative to the reception timing when not receiving simultaneously. This has impact on the IAB-MT UL transmission timing. In order to leave the IAB-MT timing advance (TA), as set for non-simultaneous operation of the parent IAB-node, unchanged, the IAB-node can be provided with an additional timing offset information by its parent IAB-node. This timing offset is supposed to be used in addition to the information from the Timing Advance Command MAC CE to determine a second IAB-MT timing advance. RAN1 refers to “Case 7 UL timing offset” [5]. We would like to note that so far there exist no definition of a timing case “Case-1” or “Case-7” in a technical specification.
[bookmark: _Toc95752872]The RAN1 “Case 7 UL timing offset” is supposed to be used in addition to the information from the Timing Advance Command MAC CE to determine a second IAB-MT timing advance.
[bookmark: _Toc95752873]“Case-1” or “Case-7” timing modes are not defined in technical specification.
Since the information conveyed in the Timing Delta MAC CE and the MAC CE to determine a second TA (in slots when the parent is receiving simultaneously) serve different purposes and may be required independently and at the same time, it is not possible to just differentiate the validity of the MAC CEs based on an operation mode. Irrespective of whether a parent IAB-node is receiving simultaneously, an IAB-node must be possible to receive and use a Timing Delta MAC CE. The application of the new MAC CE to determine a second TA at the IAB-MT is possibly intermittent, at least controlled and explicitly indicated by the parent IAB-node [6].
To reflect that timing cases such as “Case-7” are currently undefined and that the Timing Delta MAC CE has a permanent applicability (not just when an IAB-node is in non-simultaneous operation), we have the following proposals:
[bookmark: _Ref95751378][bookmark: _Toc95752867]Name the new MAC CE that RAN1 agreements refer to as “Case 7 timing offset” as Absolute Timing Offset MAC CE.
Proposal 4 above is also in alignment with TS 38.213 (Release-17) [7]:
	From TS 38.213:
If the indicated IAB-MT transmission timing mode in a slot is set to 'Case7', the IAB-MT is provided a timing advance offset value  for a serving cell by Case7 Timing Offset MAC CE [11, TS 38.321]. The IAB-MT determines its uplink transmission timing as  where  and  are obtained as for a "UE" in clause 4.2 and  where  is provided by the Absolute Time Offset MAC CE [11, TS 38.321].




The existing Timing Delta MAC CE and the new timing offset MAC CE address different purposes. Their description of function and use should reflect that. There should not be a reference to an (so far) undefined “timing case”, especially when the MAC CE receiving node cannot see that anyway.
[bookmark: _Toc95752868]Describe the Timing Delta MAC CE in relation to a DL transmission timing and the new MAC CE in relation to an UL transmission timing. Avoid reference to RAN1 timing cases.
An example of a possible description of the new MAC CE and the different use of this MAC CE and the Rel-16 Timing Delta MAC CE can be found in the Annex.
[bookmark: _Toc95752869]Adopt changes to the MAC running CR as in the Annex.
There are also other MAC CEs that will be introduced by RAN1 and we suggest waiting for further RAN1 progress in order to better understand how to capture those in the MAC specification. 
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	The solution 1 that RAN3 has taken as working assumption does not impact RRC specification, and it can be applicable without impacting UEs implementation.
Observation 2	The Timing Delta MAC CE is used to achieve network-wide synchronization for transmissions in downlink slots, irrespective of IAB-MT or IAB-DU operation.
Observation 3	The RAN1 “Case 7 UL timing offset” is supposed to be used in addition to the information from the Timing Advance Command MAC CE to determine a second IAB-MT timing advance.
Observation 4	“Case-1” or “Case-7” timing modes are not defined in technical specification.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 confirms the RAN2 working assumption that solution 1 is used for the delivery of RRCReconfiguration over the source path in intra-donor migration.
Proposal 2	The potential issue of solution 1 at the PDCP layer of the child IAB node is addressed by the network implementation.
Proposal 3	When to deliver the buffered RRCReconfiguration by the parent IAB node DU to the child IAB node is specified either in TS 38.300 or in TS 38.401 up to RAN3 decision.
Proposal 4	Name the new MAC CE that RAN1 agreements refer to as “Case 7 timing offset” as Absolute Timing Offset MAC CE.
Proposal 5	Describe the Timing Delta MAC CE in relation to a DL transmission timing and the new MAC CE in relation to an UL transmission timing. Avoid reference to RAN1 timing cases.
Proposal 6	Adopt changes to the MAC running CR as in the Annex.
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6 Annex
FIRST CHANGE
5.18.18	Timing offset adjustments for IAB
For IAB operation, in order to achieve time-domain synchronization for DL transmissions across multiple backhaul hops, a timing adjustment may be provided to an IAB node by its parent node. Two different values may be provided, for the timing offset adjustments. This These parameters is are applicable only to IAB nodes. The Timing Delta MAC CE carries Tdelta which is used to determine the relevant timing adjustment for IAB-DU transmissions. The Absolute Timing Offset MAC CE carries TOffset which is used, in addition to the Timing Advance Command MAC CE, to determine the relevant timing adjustment for the IAB-MT transmit timing when the parent IAB-node operates in simultaneous IAB-MT and IAB-DU reception mode with an offset IAB-DU reception timing .
Upon reception of a Timing Delta MAC CE the IAB node shall:
-	apply the value of Tdelta as specified in TS 38.213 [6].
Upon reception of a Absolute Timing Offset MAC CE the IAB node shall:
-	apply the value of TOffset as specified in TS 38.213 [6].
Editors Note: Further discussion is needed on whether the Case-7 timing offset can be represented via T_delta MAC CE, as per the current version of the running CR.

NEXT CHANGE

6.1.3.21	Timing Delta MAC CEs
The Timing Delta MAC CE is and the Absolute Timing Offset MAC CE are identified by MAC subheader with eLCIDs as specified in Table 6.2.1-1b.
The Timing Delta MAC CE is related to the IAB-DU DL transmit timing,It and it has a fixed size and consists of two octets defined as follows (Figure 6.1.3.21-1):
-	R: Reserved bit, set to 0;
-	Tdelta: This field indicates the value (0, 1, 2… 1199) used to control the amount of timing adjustment that MAC entity indicates (as specified in TS 38.213 [6]). The length of the field is 11 bits.


Figure 6.1.3.21-1: Timing Delta MAC CE
The Absolute Timing Offset MAC CE is related to the IAB-MT transmit timing, and it has a fixed size and consists of two octets defined as follows (Figure 6.1.3.21-2):
-	R: Reserved bit, set to 0;
-	TOffset: This field indicates the value (0, 1, 2… 4095) used to control the amount of timing adjustment that MAC entity indicates (as specified in TS 38.213 [6]). The length of the field is 12 bits.


Figure 6.1.3.21-2: Absolute Timing Offset MAC CE
Editors Note: The exact range of values indicated by Tdelta_Case7 is still TBC.
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