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1 Introduction
In this contribution, we discuss the remaining issue on measurement gaps for NTN (including corresponding UE capability) and the UE capability for supported HARQ processes to be retransmitted.
2 Discussion
In the RAN2 #116-e meeting, some agreements on NTN measurement gaps were achieved as follows:
	Agreements: 

RAN2 will reuse at least the SMTC agreements made for UE assistance information reporting also in the area of measurement gaps for NTN
RAN2 aims to minimize the number of configurable measurement gaps required for monitoring configured SMTCs in NTN. At least gap length and UE capabilities impact the number of required measurement gaps.

In NW-based solution, the network can configure up to 2 SMTCs in parallel and the UE uses all of them, i.e. there is no switching between or activation/deactivation of configured SMTCs. FFS whether this (UE support for 2 SMTCs) requires a UE capability. A UE can optionally indicate support for 4 SMTCs (in this case the NW can configure up to 4 SMTCs in parallel)


Although the configuration of measurement gaps need to match that of SMTCs, there is no need for one-to-one correspondence. In R15, the UE can be configured with only one gap (at most two, one for FR1 and the other for FR2) but many SMTCs (e.g. one SMTC on each MO, and the SMTCs from different MOs may not be aligned in time domain). Therefore, even though it is agreed that there can be a maximum of 4 SMTCs, there is no need to configure 4 gaps in parallel.
Besides, in the measurement gap enhancement WI, RAN4 has agreed on the maximum number of concurrent gaps [1] which does not exceed 3 gaps in parallel (e.g. 2 per-FR1 gaps plus a per-FR2 gap). For a single gap type (per-FR1 gap, or per-FR2 gap, or per-UE gap), the limit does not exceed 2. Considering this, we recommend that in NTN the network shall not configure more than 2 gaps in parallel to the UE, and there will be no activation/deactivation mechanism for fear of adding too much UE complexity.

Proposal 1: The network can configure up to 2 measurement gaps in parallel there is no activation/deactivation for configured gaps (i.e., UE uses all of the configured gaps).

The enhancements of SMTC and gaps originate from the similar motivation: with the movement of satellites, the configured offset may become inaccurate. Similar to SMTCs, the multiple gaps differ only in offsets. Besides, the assistance information (propagation delay difference or UE location, which is FFS for the moment) of SMTC is also applied to measurement gap configuration.
Proposal 2: The multiple gaps differ only in offsets.

Proposal 3: Assistance information of SMTCs can be reused to assist the configuration of measurement gaps.
Regarding UE capability, we think it should be an optional feature which is only for NGSO because the offset drifting of SMTCs/gaps is not an issue for GSO.

Proposal 4: An optional UE capability should be added to indicate the support of multiple NTN measurement gaps for NGSO.

Apart from the discussion on measurement gaps, we think it is also useful to add a UE capability for the supported number of HARQ processes. In the current spec, the UE supports 16 UL/DL HARQ processes. For NTN, RAN1 has introduced a UE feature of supporting 32 HARQ processes, with an optional capability [2]. The main motivation is to avoid HARQ stalling due to the large RTD. Moreover, in NTN, some HARQ processes can be retransmitted (state A) and others can be configured as no-retransmission (state B).
From our perspective, it is beneficial for UEs to report its maximum number of HARQ processes to be retransmitted. For instance, a UE can report it supports a maximum of 16 HARQ processes of state A, then the NW can configure 16 HARQ processes of state A and 16 HARQ processes of state B, and the 16 state B processes can share a common buffer. If not reported, the NW could configure all 32 HARQ processes as state A, which may exceed the UE competence.
Proposal 5: Introduce an optional capability for the maximum number of HARQ processes to be retransmitted.
3 Conclusion

In this contribution, we discuss some details about measurement gaps in NTN and have the following proposals:

Proposal 1: The network can configure up to 2 measurement gaps in parallel there is no activation/deactivation for configured gaps (i.e., UE uses all of the configured gaps).

Proposal 2: The multiple gaps differ only in offsets.

Proposal 3: Assistance information of SMTCs can be reused to assist the configuration of measurement gaps.
Proposal 4: An optional UE capability should be added to indicate the support of multiple NTN measurement gaps for NGSO.

Proposal 5: Introduce an optional capability for the maximum number of HARQ processes to be retransmitted.
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