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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#99, the following agreement was reached [1]:
	Agreements:
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.



In RAN1 #100-e, RAN1 received an LS from RAN2 [2]. The question from RAN2 is whether the guard symbols indication MAC CE should be cell specific or it applies to all cells within a cell group. In this contribution, we provides our views on this issue and make a suggestion on how to reply the LS from RAN2.
2. Discussion
To determine whether the indication of guard symbols should be per serving cell or per cell group, one needs to figure out the key factors impacting the number of guard symbols. As discussed in our previous contribution [3], the number of guard symbols for DU-to-MT switching can be derived by  and the number of guard symbols for MT-to-DU switching is , where
·  denotes the RF switching interval between MT and DU 
·  denotes the time misalignment, i.e. frame timing difference, between MT and DU
·  denotes the OFDM symbol duration
[image: ]
Figure 1: The timing misalignment and switching interval between MT and DU resources

Observation 1: The number of guard symbols for DU-to-MT and MT-to-DU switch is determined by the RF switching interval, the frame timing difference between MT and DU, and the OFDM symbol duration for the reference SCS.
For an IAB node, the DU may operate with multiple cells by using multiple carriers and/or multiple panels while the MT may also support carrier aggregation for backhaul link. 
· Considering the different implementations and deployment scenarios, the RF switching interval  among different {MT CC, DU cell} pairs may be different. For instance, a {MT CC, DU cell} pair operating on the same frequency band and the same panel requires a larger RF switching interval than a {MT CC, DU cell} pair operating on different frequency bands (inter-frequency) and/or different panels. 
· The frame timing difference  for different {MT CC, DU cell} pairs may also be different depending on whether the MT CC(s) are in the same TAG or not since the frame timing difference for most of switching scenarios are essentially related to TA according to the analysis in [3]. 
Based on the above analysis, theoretically each {MT CC, DU cell} pair may require a different number of guard symbols for an IAB node. However, even if the number of guard symbols is reported per {MT CC, DU cell} pair, this information cannot be utilized at the parent node since for a given MT CC the parent node does not know which DU cell the IAB node MT CC is switching to. The parent node has to always assume the worst case for a given MT CC. As a result, if signaling overhead is not a concern, the indication can be per MT CC, i.e. per serving cell for IAB-MT.
Observation 2: The parent node has to always assume the worst case for a given MT CC since the parent node does not know which DU cell the IAB node MT CC is switching to.
Moreover, for the MT CC(s) within the same TAG, the number of guard symbols can be same since these MT CCs share the same TA value and typically both the backhaul link and access link will utilize all the available spectrum which leads to same RF switching internal for all MT CCs within the same TAG. Compared to per serving cell indication, per TAG indication has less signalling overhead and may be sufficient for most typical implementation and deployment scenarios.
Observation 3: The MT CC(s) within the same TAG may require the same number of guard symbols for most typical implementation and deployment scenarios. 
Proposal: Send a reply LS to RAN2 and inform RAN2 that the indicated Guard Symbol MAC CE(s) should be applied to all serving cells within a TAG. 
3. Conclusion
In this contribution, we observed:
Observation 1: The number of guard symbols for DU-to-MT and MT-to-DU switch is determined by the RF switching interval, the frame timing difference between MT and DU, and the OFDM symbol duration for the reference SCS.
Observation 2: The parent node has to always assume the worst case for a given MT CC since the parent node does not know which DU cell the IAB node MT CC is switching to.
Observation 3: The MT CC(s) within the same TAG may require the same number of guard symbols for most typical implementation and deployment scenarios. 
And we propose:
Proposal: Send a reply LS to RAN2 and inform RAN2 that the indicated Guard Symbol MAC CE(s) should be applied to all serving cells within a TAG. 
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