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Introduction
In order to support simultaneous operation by IAB-node’s child and parent links, the enhancements such as IAB-node timing and DL/UL power control/sharing should be discussed. In this contribution, further views on these aspects are provided.
Enhancements for simultaneous operation
2.1 Timing cases for simultaneous operation
The following agreements have been made in RAN1#107-e on timing [1]:
	Agreement
Select Alt 2 from the aforementioned RAN1#106b-e agreement without specification impact other than the following:
· Alt A: the T_delta range is updated to support Case 6 timing.
FFS: Update of one way delay estimation equation in TS38.213 subclause 14

Agreement
The dynamic range of the MAC CE case #7 timing offset indication is 12 bits.
· FFS the numerical values of the endpoints of the range



Remaining issue about equation on one-way delay and index range of T_delta for case-6 timing
It was agreed to update T_delta range to support Case 6 timing and it is still an FFS left on whether to update equation on one-way delay TP in clause 14 of TS 38.213. From our point of view, it is not recommended to modify the formula itself and an unified equation can be used for all timing modes. On the other hand, the definition of the parameters in formula  can be different for different timing modes. For example, for case-1 timing,  is obtained through legacy closed loop TAC which is controlled by the parent node, i.e., as described in clause 14 of TS 38.213,  is obtained as for a "UE" in clause 4.2 of TS 38.213. For case-6 timing, since there is no specified TA closed loop controlled from the parent, so  needs to be clearly defined for case-6 timing. To solve this problem, IAB node can measure difference between its MT-Tx timing and MT-Rx timing as , and  could be obtained via the equation on  in clause 4.3.1 of TS 38.211. 
On the other hand, about the concrete T_delta range, according to the agreement of the last meeting, it has been decided that T_delta range is not associated with timing mode, i.e., it is left to the parent implementation. Therefore, we tend to extend the T_delta range to the maximum range expressed by the existing 11 bits, i.e., the T_delta range is changed from (0,1,..., 1199) to (0,1,..., 2047).
Based on above discussion, the following proposals are given:
[bookmark: _Toc8783][bookmark: _Toc32391][bookmark: _Toc16075][bookmark: _Toc9343]There is no update of one way delay estimation equation in clause 14 of TS38.213, and  is defined as below.
· [bookmark: _Toc6269][bookmark: _Toc18231][bookmark: _Toc8393][bookmark: _Toc24638]For case-1 timing,  is obtained as for a "UE" in clause 4.2 of TS 38.213.
· [bookmark: _Toc3600][bookmark: _Toc11760][bookmark: _Toc26454][bookmark: _Toc13713]For case-6 timing,  is obtained via the equation on  in clause 4.3.1 of TS 38.211, where,  is the measured difference between MT-Tx timing and MT-Rx timing.
[bookmark: _Toc21284][bookmark: _Toc4301][bookmark: _Toc11733][bookmark: _Toc10353]Index range of T_delta in MAC-CE will be updated from (0,1,...,1199) to (0,1,...,2047).
Remaining issue about mapping from offset index to Toffset value for case-7 timing


To support case-7 timing, the IAB-MT determines its uplink transmission timing as  before the start of the corresponding downlink frame, where  and  are obtained as for a "UE" in clause 4.2 in TS 38.213. For case #7 timing offset, i.e.  , it is agreed that “the granularity of Case 7 UL timing offset is the same as the UL TA granularity”, and “The dynamic range of the MAC CE case #7 timing offset indication is 12 bits” .But there is still an FFS on the numerical values of the endpoints of the range of . Essentially, it is an issue about mapping from offset index to offset value. As pointed by most companies in previous meetings, the range of offset value is decided by TP and Tg, and a reference range could be seen in our contribution [2]. Note that the value of offset is negative and the up bound can be 0, thus, we propose a way mapping offset index to offset value, such as, offset value=Boffset+Ioffset*Goffset, where, Boffset represents benchmark of the offset, Ioffset represents index of the offset, which ranges from 0 to 4095, Goffset represents granularity of the offset. According current agreements so far, only the benchmark is not defined. For simplicity and unity, we propose to take  as the benchmark.
[bookmark: _Toc11640][bookmark: _Toc5076][bookmark: _Toc18713][bookmark: _Toc28329]For the numerical value of a case #7 timing offset indication in MAC CE, the following is adopted
· [bookmark: _Toc8923]offset value=Boffset+Ioffset*Goffset, where, Boffset is , Ioffset is the index indicated in MAC CE, Goffset represents granularity of the offset.
Remaining issue about text proposal for timing
As agreed CR in [3] about IAB in the last meeting, basing on the above proposal 1 to 3, we have new text proposal for TS 38.213.
[bookmark: _Toc2093][bookmark: _Toc5079][bookmark: _Toc5270][bookmark: _Toc7424]Adopt the following text proposal for TS 38.213.
--------------------------------------------Text proposal for TS 38.213---------------------------------------
	<---------------------------Other parts are omitted ------------------------------->
If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when , where  for timing mode Case6 is obtained via the equation on  of clause 4.3.1 of [4, TS38.211], where,  is the measured difference between MT transmission time and MT reception time, otherwise,  is obtained as for a "UE" in clause 4.2 for the TAG containing the serving cell, and  and  are determined as
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR1, 
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR2
The IAB-node may use the time difference to determine a DU transmission time.
For a serving cell of an IAB-MT, the IAB-MT can be provided by Timing Case Indication MAC CE [11, TS 38.321] an indication of the IAB-MT transmission timing mode in a slot. Upon reception of the Timing Case Indication for a serving cell in a TAG, the IAB-MT applies a same IAB-MT transmission timing mode in a slot on all serving cells in the TAG.
If the indicated IAB-MT transmission timing mode in a slot is set to ‘Case1’, the IAB-MT transmission time is determined as for a "UE" in clause 4.2.
If the indicated IAB-MT transmission timing mode in a slot is set to ‘Case6’, the IAB-node sets the IAB-MT transmission time to the transmission time of the IAB-DU.
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  before the start of the corresponding downlink frame, 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]. 
<---------------------------Other parts are omitted ------------------------------->



2.2 Power control/sharing for simultaneous operation
RAN1#107-e provided the following agreements on power control/sharing for simultaneous operation [1].
	Agreement
Support optionally indicating “slot index” in the provided DL TX power adjustment indication, that comprises indicating a list of one or multiple slot indices for which the associated DL power adjustment is applied.
· FFS:  support of “slot index” indication in the desired DL TX power adjustment
· FFS:  support of “slot index” indication in the desired UL PSD range indication

Agreement
Support optionally indicating “slot index” in the provided DL TX power adjustment indication, that comprises indicating a list of one or multiple slot indices for which the associated DL power adjustment is applied.
· Support of “slot index” indication in the desired DL TX power adjustment indication



Great progress of power control for IAB has been made in last meeting as shown in the above agreements, but there is still one FFS point to be solved, i.e. support of “slot index” indication in the desired UL PSD range indication.
Regarding the indication for desired UL PSD range, it is more flexible and simpler to be associated to time resource. For example, the desired UL PSD range is associated with time resources, and UL power control parameters of IAB node MT for each time resource can be determined by a parent node based on its own power adjustment requirement and received desired UL PSD range from its child node in advance. The time resource associating with desired UL PSD range can be indicated by a subset of slots in configured periodicity.
[bookmark: _Toc24840][bookmark: _Toc32711][bookmark: _Toc8082][bookmark: _Toc11199][bookmark: _Toc30393][bookmark: _Toc32622][bookmark: _Toc10393]Support of “slot index” indication in the desired UL PSD range indication. 

Conclusion
According to the discussion above, we provide the following proposals:
[bookmark: _GoBack]Proposal 1: There is no update of one way delay estimation equation in clause 14 of TS38.213, and  is defined as below.
 For case-1 timing,  is obtained as for a "UE" in clause 4.2 of TS 38.213.
 For case-6 timing,  is obtained via the equation on  in clause 4.3.1 of TS 38.211, where,  is the measured difference between MT-Tx timing and MT-Rx timing.
Proposal 2: Index range of T_delta in MAC-CE will be updated from (0,1,...,1199) to (0,1,...,2047).
Proposal 3: For the numerical value of a case #7 timing offset indication in MAC CE, the following is adopted
• offset value=Boffset+Ioffset*Goffset, where, Boffset is , Ioffset is the index indicated in MAC CE, Goffset represents granularity of the offset.
Proposal 4: Adopt the following text proposal for TS 38.213.
Proposal 5: Support of “slot index” indication in the desired UL PSD range indication.
--------------------------------------------Text proposal for TS 38.213---------------------------------------
	<---------------------------Other parts are omitted ------------------------------->
If an IAB-node is provided an index  in a Timing Delta MAC CE [11, TS 38.321] from a serving cell, the IAB-node may assume that  is a time difference between a DU transmission of a signal from the serving cell and a reception of the signal by the IAB-MT when , where  for timing mode Case6 is obtained via the equation on  of clause 4.3.1 of [4, TS38.211], where,  is the measured difference between MT transmission time and MT reception time, otherwise,  is obtained as for a "UE" in clause 4.2 for the TAG containing the serving cell, and  and  are determined as
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR1, 
-	 and , if the serving cell providing the Timing Delta MAC CE operates in FR2
The IAB-node may use the time difference to determine a DU transmission time.
For a serving cell of an IAB-MT, the IAB-MT can be provided by Timing Case Indication MAC CE [11, TS 38.321] an indication of the IAB-MT transmission timing mode in a slot. Upon reception of the Timing Case Indication for a serving cell in a TAG, the IAB-MT applies a same IAB-MT transmission timing mode in a slot on all serving cells in the TAG.
If the indicated IAB-MT transmission timing mode in a slot is set to ‘Case1’, the IAB-MT transmission time is determined as for a "UE" in clause 4.2.
If the indicated IAB-MT transmission timing mode in a slot is set to ‘Case6’, the IAB-node sets the IAB-MT transmission time to the transmission time of the IAB-DU.
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  before the start of the corresponding downlink frame, 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]. 
<---------------------------Other parts are omitted ------------------------------->
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