3GPP TSG-RAN WG4 Meeting #94-e                                                                         R4-2001664
Online, 24th February – 6th March 2020
Title: 

      Discussion on inter-frequency without gap
Source: 
      Huawei, HiSilicon
Agenda item:
8.15.1.5
Document for:
Discussion
1. Introduction

The WF on inter-frequency measurement without MG was approved in [1]. Some remaining issues are left to be discussed. This paper provides the analysis and proposals on the left open issues.
2. Discussion
· UE capability

Supporting inter-frequency measurement without gap depends on UE implementation. The feature can be regarded as a kind of measurement enhancement. We suggest the feature is an optional capability and RAN4 shall inform RAN2 to design the corresponding capability signalling.
Proposal 1: The feature is an optional capability and RAN4 shall inform RAN2 to design the corresponding capability signalling.

· CSSF factor
CSSF for the following case is still not decided [1].
	· The definitions of CSSF within gap and outside gap are not changed.

· The number of searchers is up to 2 when discussing the requirement of CSSF outside gap.

· For CSSF outside gap, the performance of PCC in NR SA should remain the same. Therefore, the inter frequency MO without gap shares the same searcher as all the other SCCs. 

· When configured MG is partially overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE

· Option 1: Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG)

· Option 2: Define requirements based on the assumption that UE perform measurement within gaps


If UE supporting inter-frequency measurement without gap, UE shall have the common behaviour to handle this kind of measurement for the below both cases. 
-In case there is no other inter-frequency/inter-RAT measurement which need gap, then no gaps are configured by network. In this case, the inter-frequency measurement without gap will compete the searcher with the intra-frequency measurement. CSSFoutsidegap shall be applied. 

-In case there are MOs which need gap, then measurement gap is configured by network. When configured MG is partially overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE, according to the principle that following the same UE behaviour, UE shall perform inter-f measurement out side gap, i.e., CSSFoutsidegap shall be applied for the case. 
From network perspective, there are some restrictions on the measurement gap configuration. In order to measurement the MO, the gap duration shall cover the SMTC duration of the MO. If there are multiple MOs which need gap, network shall carefully configure the gap. If the configured gap duration can not fully cover the whole SMTC duration, then no measurement requirement is defined, and it means that measurement results is not controllable or invalid. From this perspective, if the inter-frequency MO can be performed without gap, it is better to be measured outside gap. Network can pay more attention to the MOs which indeed need gaps to configure appropriate gap.
Proposal 2: When configured MG is partially overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE, define requirements based on the assumption that UE perform measurement outside gaps.
· Scheduling restriction
It is captured in WF [1].
	· Synchronization is always assumed for partial and fully overlapped TDD carriers that to be measured for inter-frequency measurement without MG. FFS on how UE can aware on the synchronization condition

· For TDD bands on FR1, UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration

· No need to consider second SMTC case for scheduling restriction requirements in inter-frequency measurement without MG for TDD bands on FR1. 

· No need to consider second SMTC case for scheduling restriction requirements in inter-frequency measurement without MG in FR1 mixed numerology(UE is not capable to support mixed numerologies) and FR2 cases. 

· FFS:  In FR1 mixed numerology(UE is not capable to support mixed numerologies) and FR2 cases, UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. 


· FR1 mixed numerology
deriveSSB-IndexFromCell is enable for cells on the same frequency carrier.  For inter-frequency measurement outside gap, deriveSSB-IndexFromCell is not applicable. Since the timing alignment is not guaranteed for the serving cell and the target inter-frequency measurement, for the UE not capable to support mixed numerologies, UE is not expected to transmit on all symbols within SMTC window duration.
· FR2 measurement
When the inter-frequency MO without gap is on FR2, the deriveSSB-IndexFromCell is not applicable as well. Thus UE is not expected to transmit on all symbols within SMTC window duration when UE performs inter-frequency FR2 measurement without gap.
Proposal 3: In FR1 mixed numerology(UE is not capable to support mixed numerologies) and FR2 cases, UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration.
3. Conclusions

This paper provides analysis on the inter-frequency measurement without gap. The proposals are provided as below:
Proposal 1: The feature is an optional capability and RAN4 shall inform RAN2 to design the corresponding capability signalling.

Proposal 2: When configured MG is partially overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE, define requirements based on the assumption that UE perform measurement outside gaps.

Proposal 3: In FR1 mixed numerology(UE is not capable to support mixed numerologies) and FR2 cases, UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration.
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