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Introduction
At previous RAN4#99-e meeting the first discussion of Rel-17 IAB enhanced RRM took place. The e-mail discussion is summarized in [1] and the WF is [2].
In general, three tropics were raised by the companies in the previous meeting:
· RRM requirements for CA/DC in Rel-17
· RRM impact of simultaneous operation and interference management
· RRM requirements for Case #6 timing 
As for WF [2]
	· Baseline assumption for RRM requirements for CA/DC is the same as in Rel-16. Any RRM requirements for DC/DC in Rel-17 may depend on agreements in the RF group.
· RAN4 to further investigate the RRM impact of simultaneous operation and interference management with more RAN1 inputs.
· RAN4 investigate if new transmission error requirement would be needed for case 6 timing enabling based on RAN1 agreements and also based on agreements in the RF session.



In this contribution, we share some further considerations on a potential impact of IAB Rel.17 design on RRM requirements based on the progresses in RF track and other WGs.


Discussion
DC scenarios
On the RF side, the latest agreement on the IAB-node DC scenario are listed in the WF [3]:
	Agreement:
All companies provide feedback on this topic share the same understanding as:  Existing rel-16 IAB RF specification is compatible for DC scenario.
· This is not precluded further discussion on DC if new feature/scenario agreed in RAN1/2/3.

Way forward:
Further review needed in next meeting regarding:
· DC scenario impact on IAB RRM requirement to be discussed in RRM session
· Capability signalling for DC feature to be reviewed in next RAN4 meeting to see whether LS needed



As we concluded in our former contribution [4], in general, Rel.17 IAB enhancements are mainly related to resource management in DC and no RRM impacts are expected. However, the discussion in the other WGs are still ongoing. In particular, there is no agreement on including intra-carrier DC support and whether additional enhancements are required for the support of intra-band inter-carrier scenarios. in Rel. 17.
Considering current scope of RAN1 work on Rel.17 IAB DC enhancements, no impact on RRM requirements in Rel. 17 is expected. Further discussion should not be precluded if new feature/scenarios are agreed in RAN1/2/3.

RRM impact of simultaneous operation and interference management
Even though a large part of the RAN1 efforts are spent on defining and specifying the support of SDM/FDM multiplexing and related functions, not much progress was observed in this direction at the last RAN1#105-e. As for FDM support, RAN1 is aiming, in addition to inter-carrier FDM, also intra carrier FDM operation. Frequency resource allocation for the MT and DU will be as a number (N) of RBs, where the supported values for are still to be confirmed. For SDM support, RAN1 is discussing extended signalling between parent and child nodes in order to indicate potential beam restrictions for simultaneous MT/DU operation. Considering the enhancements currently discussed in RAN1, we do not see any evident impacts on RRM from SDM/FDM support. The exact solution for Rel.17 is still under development in RAN1 and further progress has to take place before making final conclusions. It should be noted that the topic of interference management was generally covered already in Rel. 16 WI related to Cross-Link Interference (CLI). Therefore, we are not expecting any RRM impact of simultaneous operation and interference management in IAB Rel.17.
IAB Rel. 17 simultaneous operation solution in RAN1 is still open in RAN1 and the evaluation of its potential impact on interference management and RRM core requirements needs to be re-considered later.

Case #6 timing
The timing cases are explained well in the TR 38.874. Rel. 16 IAB operates according with timing Case #1 where all DL transmissions are time-aligned. In timing Case #6, the DL transmission timing for all IAB-nodes is aligned with the parent IAB-node or donor DL timing. The UL transmission timing of an IAB-node in Case #6 can be aligned with the IAB-node’s DL transmission timing. A multi-hop scenario with Case #6 timing is shown in Figure 1 [5].

[image: ]
[bookmark: _Ref78889699]Figure 1: A multi-hop scenario with Case #6 timing.

Therefore, by default, there are no means to adjust and align the timing of different RX signals. Normal TA control procedure is not applicable in Case #6 in the sense that UL RX signal would be adjusted to a desired timing.
The outcome of previous RF discussions in RAN4#99-e were captured in an approved way forward in [6]:
	Agreement:
No RF requirement impact identified for IAB which supports timing case#6 except TAE 
Way forward:
· Regarding implication on donor BS and parent IAB: postpone the discussion for RAN1 input
· Regarding the TAE within IAB: FFS whether TAE between MT UL TX and DU DL TX needs to be defined 
Note: the TX power imbalance is merged in discussion on Simultaneous operation of IAB-node’s child and parent links by FDM.



In general, DL transmission time alignment in TDD networks is specified by cell phase synchronization requirement defined in TS 38.133, Section 7.4 and TS 38.174, Section 12.2.4:
	Cell phase synchronization accuracy for TDD is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas.

The cell phase synchronization accuracy measured at BS antenna connectors shall be better than 3μs.



The requirement is set to avoid harmful cross-link interference in cases where neighboring cells would have different UL-DL switch point. Following the same principle, there needs to be an accuracy requirement to align IAB-MT transmission with IAB-DU transmission in timing Case #6, as otherwise there is negative impact to co-existence between different nodes operating in the same area. The requirement is needed independent of IAB-MT and IAB-DU RF configuration i.e. whether they use the same antenna array or operate in FDM or SDM mode. Therefore, in our accompanying RF paper [7] we are proposing to consider 3us TAE requirement between IAB-MT and IAB-DU transmissions for both SDM and FDM operation when Case #6 timing is used.
In our opinion, TAE discussion in Case #6 timing is more relevant to RF, and RRM can follow it accordingly.
Next, the interference with Case #6 timing could be meaningful with single panel/RF used for MT and DU TX. Also, if there is some guard band (corresponding to intra-band non-contiguous CA) the interference would be less severe. Most critical case would be DU and MT TX on adjacent carriers, i.e. no/minimum guard band, corresponding to intra-band contiguous CA.
For reference, the requirements for TAE defined in 38.104 are:
· FR1:
· inter-band: 3us
· intra-band non-contiguous: 3us
· intra-band contiguous: 260ns
· FR2:
· inter-band: 3us
· intra-band non-contiguous: 260ns
· intra-band contiguous: 130ns

It should be noted that the TAE requirements above are intended to guarantee that the CA receiver is able to decode signals on all configured carriers. With the IAB case#6 timing, the alignment is meant to enable simultaneous MT and DU transmissions, as opposed to the original reason for TAE requirement.
TAE in Case #6 timing has meaning for TX and do not have to be considered from the receiving units (parent DU and UEs served by the IAB-node) perspective. 
A thorough analysis of Case #6 timing was presented in the paper [8]. However, looking only the single panel and intra-band case, issues in Case #6 timing will not be that as severe as indicated. It should be also noted that the IAB-MT accesses the network like a normal UE with RACH procedure where the serving node can deduct at least coarse propagation delay – which would be constant in the IAB case. Case #6 timing will be activated first when the IAB-DU has been configured and operational (which will take some time to complete required signalling and data transfer). Hence, one can argue that the timing uncertainty will not be too large for the parent node to detect UL RX signals.
The timing uncertainty of the parent UL RX is limited in practical IAB scenarios assuming the propagation delay is constant and can be estimated from PRACH.

Conclusion
In this contribution, we further considered potential impacts of IAB Rel.17 design on RRM requirements.
We have made the following observations:
1. Considering current scope of RAN1 work on Rel.17 IAB DC enhancements, no impact on RRM requirements in Rel. 17 is expected. Further discussion should not be precluded if new feature/scenarios are agreed in RAN1/2/3.
IAB Rel. 17 simultaneous operation solution in RAN1 is still open in RAN1 and the evaluation of its potential impact on interference management and RRM core requirements needs to be re-considered later.
In our opinion, TAE discussion in Case #6 timing is more relevant to RF, and RRM can follow it accordingly.
TAE in Case #6 timing has meaning for TX and do not have to be considered from the receiving units (parent DU and UEs served by the IAB-node) perspective. 
The timing uncertainty of the parent UL RX is limited in practical IAB scenarios assuming the propagation delay is constant and can be estimated from PRACH.
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