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Introduction
In RAN#97-e the latest WID for Rel-18 mobile IAB was agreed [1]. The objectives of the WID are the following: 
	The detailed objectives of the WI are listed as follows:
· Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]
· The mobile IAB-node can connect to a stationary (intermediate) IAB-node. Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU are de-prioritized.
· The mobility of dual-connected IAB-nodes is down-prioritized.
· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]
Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]
The following principles should be respected:
· Mobile IAB-nodes should be able to serve legacy UEs.
· Solutions providing optimization for Mobile IAB may entail Rel-18 UE enhancements, provided that such enhancements are backwards compatible
RAN4 is expected to study impact on RF and RRM requirements:
· Conduct co-existence study to assess the impact of moving cells. Based on the study outcome, specify RF and RRM requirements and mechanisms for the mobile IAB-node to enable co-existence, if needed. 
· Specify RRM requirements for the mobile IAB-node to enable IAB-node mobility, if needed.



In this contribution, we discuss aspects on inter-RAT cell reselection for mIAB.  
Discussion
Background
Regarding idle and inactive mode mobility, the following agreements have been reached so far: 
RAN2#119bis-e: 
RAN2 observes that a UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e. the UE then need to know that this is such a cell). FFS the time. FFS if this is needed. 
RAN2 assume below for the UEs working in the mobile IAB cell (may be obvious):
Assumption 1: From the NW perspective of mobile-IAB cell, the principle of setting the legacy parameters (including cell (re)selection, cell reservations and access restrictions) does not change, compared to the legacy IAB cell.
Assumption 2: No spec impact to legacy UEs behaviors.
Assumption 3: Any R18 newly broadcasted info of mobile-IAB cell (if agreed) does not forbid/control the access of legacy UEs.
Assumption 4: Non-enhanced UEs (including legacy UEs and R18 UEs not supporting the enhancement) just ignore the R18 newly broadcasted info of mobile-IAB cell (if agreed).
RAN2 assumption: For the mobile IAB cell broadcasting info:
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
FFS how this is used (might be implementation specific).
RAN2 has from the Mobile IAB WI perspective not identified any modifications to prevent the surrounding UE from accessing the mobile IAB-node, but believes that SA2 may be working on Rel-18 solutions that may be applicable (wait for SA2)
RAN2#121: 
Working Assumption: support to have UE prioritization in cell reselection for mIAB cell(s), at least for inter-frequency cell-reselection. 
FFS if UE search and measure for mIAB cells on different frequencies is unspecified (autonomous search), FFS if such search can be done without assistance frequency information. 
RAN2#122: 
R2 considers that UEs can use the mIAB-cell indication, to prioritize (cell and/or freq) when the UE is camped on the mIAB cell, and FFS to prioritize when the UE is not yet camped on the mIAB cell. FFS if it can be specified the detailed condition for when to apply such prioritization (for either case), RAN2 considers condition based on cell dwelling timer or Mobility state.
R2 direction (solution agreements at later stage, no other directions will be considered):
RAN2 acknowledges following two problems to be addressed for idle/inactive UEs:
- Problem 1: For a UE that is physically on a moving vehicle but not camped on its mobile IAB-cell yet (i.e. the UE is camped on a stationary cell), how to help such UE(s) to identify a neighbour mobile IAB-cell, prioritize mobile IAB-cell (frequency and cell) and to be “pulled” into this mobile IAB-cell, especially for inter-frequency scenario where the mobile IAB-cell’s frequency priority is low.
- Problem 2: After the UE physically on a moving vehicle is camped on the mobile IAB cell, how to avoid it reselecting other non-mIAB-(stationary) cells.
- Such UE may prioritize a highest ranked cell at a frequency, if it broadcasts a mIAB-cell type indicator in SIB1 for cell reselection. UE may use the SIB4 assistance information to identify the presence of such mobile IAB-cell(s), if broadcasted. A SIB4 assistance information may include mIAB-cell frequencies. FFS on stage-2/3 to clarify the UE in problem 1 and 2.
RAN2#123: 
Confirm the WA for inter-frequency cell reselection (scenarios: For a UE that is “on-board”, irrespective whether it is camped on the mobile IAB cell or a stationary cell, it can prioritize another frequency for which a mobile IAB cell is the best cell). 
No enhancement is needed for intra-frequency and equal-priority cell reselection. 
The procedure that UE searches and measure for mIAB cells on different frequencies is unspecified. RAN2 assumes that As assistance information, the NW can optionally provide inter-frequency mIAB list in SIB4, details FFS. 
It is left to UE implementation to determine whether the UE is physically on a moving vehicle and when it applies mobile IAB cell reselection prioritization for agreed scenarios. 
RAN2#123bis: 
P1: mIAB PCI list is optional present (i.e., not mandatory) for indicated mIAB frequency (confirming that mIAB PCI list is introduced)
P7: it is left to UE implementation to determine an actual prioritized frequency among frequencies that can be prioritized for mIAB cell/HSDN/MBS/SL/V2X?
P8: Existing Note 0c in TS 38.304 is applicable for the prioritization between mIAB cell/HSDN/MBS/SL/V2X. So, no or marginal additional specification work is needed. 
FFS: 
P2: To discuss further  if mIAB PCI list is not necessarily exclusive, i.e., the PCI list may or may not include PCIs of non-mIAB cell. 
P3: To discuss further if mIAB PCI list is not necessarily complete, i.e., the PCI list may or may not include all possible mIAB PCIs.

In 38.304 the last endorsed specification text is: 
------------ 38.304 R2-2311608 [2] ------------
[bookmark: _Toc29245204][bookmark: _Toc37298550][bookmark: _Toc46502312][bookmark: _Toc52749289][bookmark: _Toc139143856]5.2.4	Cell Reselection evaluation process
[bookmark: _Toc29245205][bookmark: _Toc37298551][bookmark: _Toc46502313][bookmark: _Toc52749290][bookmark: _Toc139143857]5.2.4.1	Reselection priorities handling
Absolute priorities of different NR frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCRelease message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an NR frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If any fields with cellReselectionPriority or nsag-CellReselectionPriority are provided in dedicated signalling, the UE shall ignore any fields with cellReselectionPriority and nsag-CellReselectionPriority provided in system information.
[bookmark: _GoBack]When UE is in camped normally state, if it supports slice-based cell reselection and has received the network slice(s) and NSAG information from NAS to be used for cell reselection, UE shall derive reselection priorities according to clause 5.2.4.11.
NOTE 00: UE derives reselection priorities according to clause 5.2.4.11 also in case SIB16 (see TS 38.331 [3]) is not broadcast in the camped cell.
If UE is in camped on any cell state, UE shall only apply the priorities provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling and deprioritisationReq received in RRCRelease unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e., higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e., lower than any other network configured priorities). If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority. 
A UE on a vehicle with a mobile IAB-cell may consider the frequency for which a mobile IAB cell is the best cell to be the highest priority. 
------------ 38.304 R2-2311608 [2] ------------
mIAB Inter-RAT cell reselection aspects
Most modern cellular networks have both 4G and 5G deployed tightly, where 4G is still expected to provide connectivity for the foreseeable future. Thus efficient inter-RAT idle/inactive and connected mode mobility is very important. mIAB introduces NR connectivity to end-users and E-UTRAN is not supported for the mIAB DU. If the idle/inactive mode mobility from NR cell to NR mIAB cell and NR mIAB cell to NR cell is important, then by extension idle/inactive mode mobility from E-UTRAN cell to NR mIAB cell and NR mIAB cell to E-UTRAN cell is equally important given the current and future deployment characteristics. An NR-capable device may still camp on LTE frequencies due to load balancing mechanisms or the fact that LTE coverage is more widespread. This scenario can be seen in Figure 1. 

Figure 1. 
Observation 1: Due to current deployments, E-UTRAN to NR mIAB cell mobility is equally as important as NR to NR mIAB cell mobility. 
Mobility from an NR mIAB cell to NR will likely rely on legacy cell reselection and/or UE no longer being on-board, so there is only a need to focus on E-UTRAN to NR mIAB mobility. To allow for enhanced mobility between E-UTRAN to NR mIAB cell, we think that the same agreements as for NR intra-RAT mobility can be introduced for inter-RAT E-UTRAN to NR mobility. 
Proposal 1. Introduce E-UTRAN to NR mIAB inter-RAT cell reselection prioritization enhancements (same enhancements as for NR mIAB intra-RAT idle/inactive mobility). 
The same agreements introduced for NR intra-RAT mIAB cell reselection enhancements can be introduced for E-UTRAN inter-RAT mIAB cell reselection enhancements. The only difference is that instead of signaling the mIAB assistance information consisting of PCIs in SIB3/SIB4, it is signalled in SIB24 (NR inter-RAT signaling) of 36.331. 
Proposal 2. Capture same text as in 38.304 for mIAB cell reselection prioritization in 36.304 for inter-RAT mIAB cell reselection.
Proposal 3. Introduce the signaling introduced in SIB4 of 38.331 in SIB24 of 36.331. 


Conclusion
In this contribution we discussed issues related to enhancements for neighbour cell measurements. We have the following observations and proposals:
Observation 1: Due to current deployments, E-UTRAN to NR mIAB cell mobility is equally as important as NR to NR mIAB cell mobility. 

Proposal 1. Introduce E-UTRAN to NR mIAB inter-RAT cell reselection prioritization enhancements (same enhancements as for NR mIAB intra-RAT idle/inactive mobility). 
Proposal 2. Capture same text as in 38.304 for mIAB cell reselection prioritization in 36.304 for inter-RAT mIAB cell reselection.
Proposal 3. Introduce the signaling introduced in SIB4 of 38.331 in SIB24 of 36.331. 
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