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Introduction

In last meeting, the concurrent gap configuration over F1 has been discussed, while there is no consensus on this issue. In this contribution, we provide further discussion on the potential RAN3 impact of the concurrent measurement gap configuration over F1.

Discussion
The concurrent gap was introduced in RAN2#116-e meeting, multiple gap configurations (e.g. at most 3 gaps) can be configured for the UE. The network shall configure a mandatory association between gap and dedicated use cases (e,g., PRS, SSB, CSI-RS, EUTRA) by indicating a gap ID in the measurement objective or measurement gap configuration (for PRS only). So, the UE is only required to perform the measurement associated to the gap during that gap occasion. The corresponding RAN2 agreements are given as below.
	RAN2#116-e:
RAN2 confirms the following understanding for concurrent gap operation:

1. Concurrent gaps are multiple measurement gaps and each gap pattern could be associated with one or multiple frequency layers.

2. Each frequency layer can be associated with only one of the concurrent gaps.

3. Without considering pre-configured MG, concurrent gaps are always activated if it is setup by the network.

4. No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps.

RAN2#116bis-e:

Introduce multiple gap configuration in IE MeasGapConfig (i.e. by configuring multiple GapConfig).
For association between concurrent MG and measured frequencies: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicating in the association in MG configuration).


Observation: To align with RAN2’s progress, RAN3 shall support the concurrent gap configuration over F1.

To minimize the impact on F1, the gap combination information could be decided by the gNB-DU. And the gap combination information could be referred to the Table in [1], which has been given in the Annex. After the gNB-DU generates the corresponding measurement gaps and the gap association (to link the mapping of measurement gap and measurement object), it shall send the gap association back to the gNB-CU. Then, the gNB-CU shall re-configure the measurement object based on the received gap association. Therefore, the Gap Association Information List should be sent from the gNB-DU to the gNB-CU to help reconfigure the measurement object.

Furthermore, in last meeting [2], some companies raised the concern that the concurrent gap association can be decided by the gNB-CU. From our point of view, this understanding is not correct, since only the gNB-DU is able to configure the association between the measurement gap and the measurement object. 

We can take an example to explain our understanding. The gNB-DU generates the Gap#1 with high priority and Gap#2 with low priority. Meanwhile, the Gap#1 is configured to measure the frequency point f1 and frequency point f2, and the Gap#2 is configured to measure the frequency point f3. It is true that the gNB-CU is able to get the information of the above two measurement gaps and the three frequency points via the F1-C signalling. However, without the Gap association information generated by the gNB-DU, the gNB-CU could configure the measurement object with the wrong measurement gap. For example, the gNB-CU may configure the Gap#1 with frequency point f2 and frequency point f3, and configure the Gap#2 with frequency point f1. In this case, the frequency point f1 may never be measured since the Gap#2 is allocated with low priority. To be more specific, if Gap#1 and Gap#2 are overlapped, Gap#2 will be dropped due to low priority, then the frequency point f1 could not be measured. While, in the original measurement gap configuration from the gNB-DU, the frequency point f1 should be measured with high priority. Therefore, the concurrent gap association information is necessary from the gNB-DU to the gNB-CU.

Proposal: To support the concurrent gap configuration over F1, the gNB-DU shall generate the gap association information and send it to the gNB-CU.

Conclusion
Observation: To align with RAN2’s progress, RAN3 shall support the concurrent gap configuration over F1.

Proposal: To support the concurrent gap configuration over F1, the gNB-DU shall generate the gap association information and send it to the gNB-CU.

The corresponding CR is given in [3].
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Annex

	Combinations of different gap types for per-FR gap capable UE

	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported when per-UE gap is associated to PRS measurement

	4
	0
	1
	1
	

	5
	1
	1
	1
	

	6
	0
	0
	1
	Supported

	7
	1
	1
	0
	Supported

	8
	1
	0
	0
	Supported

	9
	0
	1
	0
	Supported

	10
	2
	0
	0
	Supported

	11
	0
	2
	0
	Supported
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