[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting AH-1807                	R4-1808780
Montreal, Canada, July 2 – 6 2018

Source:	Nokia, Nokia Shanghai Bell 
Title:	Remaining issues for intra-frequency measurement without gap 
Agenda item:	5.2.4.1.1
Document for:	Discussion
Introduction
[bookmark: _Hlk513205245]RAN4 is discussing the intra-frequency measurement requirements for NR. For intra-frequency measurement without MG, CR [1] is agreed in RAN4#87 which captures all the agreements made during the meeting. In our understanding, the remaining open issues are 
· Requirements for multiple serving cells in NR CA 
· Requirements for the case where SMTC is fully overlapping with MG
· Scaling factor for Rx beam sweeping in FR2
· Requirements with separate DRX configuration in MN and SN
· Requirements for de-activated SCell in FR2
· Requirements with full overlapped SMTC and RLM-RS in FR2
[bookmark: _Hlk513205847][bookmark: _Hlk517539659]The first issue of CA requirements, the third issue of Rx beam sweeping and the last issue of fully overlapped SMTC and RLM-RS in FR2 are addressed in our companion paper. In this paper, we will provide our views on the remaining open issues for defining requirements for intra-frequency measurement without gap. 
Discussion
Fully overlapped SMTC and MG
In [1] there are two editor notes related to collision with MG. 
	Editor’s note : It is FFS how requirements are defined for the case that SMTC are fully overlapping with measurement gap
Editor’s note: It is FFS if the same scaling factor can be applied for FR2 in case of partial overlap between SMTC and measurement gap


On the other hand, below agreements are made in RAN4#87.
	· FR1
· When FR1 type A/B measurements and measurement gap are fully colliding, the type A/B measurement is treated in the same way as a type C measurement (i.e., gap sharing)
· FR2
· For scenario 2b, Option 1-1: “Intra frequency measurement could be conducted only outside of MG” is selected
· When FR2 type B measurements and measurement gap are fully colliding, the type B measurement is treated in the same way as a type C measurement (i.e., gap sharing)


In our view, the second note should be already resolved by RAN4#87 agreements, and the same scaling factor of Kp can be applied for FR2 in case of partial overlap between SMTC and measurement gap, so this note can be removed directly.
For the first note, i.e. the case that SMTC are fully overlapping with measurement gap, the technical agreements have also been made. The only issue is just how to capture it in the spec. There could be two options
· Add the carrier scaling factor defined for gap based measurement to the requirements in section 9.2.5
· Add a statement in section 9.2.5 that in case of fully overlapped SMTC and MG, the requirements is defined as if the measurement is gap based, and as specified in section 9.2.6
In our view, the second option is preferred. Although in case of fully overlapped SMTC and MG, the intra-frequency measurement is performed in MG, they are not gap based measurement. In order not to complicate the applicability of gapless measurement and gap based measurement, it is better to not apply the carrier scaling factor directly for type A/B measurements.
[bookmark: _Ref517456732]Add a statement in section 9.2.5 that in case of fully overlapped SMTC and MG, the requirements is defined as if the measurement is gap based, and as specified in section 9.2.6.
Separate DRX configuration in MN and SN
So far, the requirements for DRX is defined based on a single DRX cycle, so it remains open how to handle possible different DRX configuration in MN and SN in EN-DC, where MN and SN can independently configure measurement and DRX for MCG and SCG, respectively. It is possible that DRX is configured in MN but not in SN, DRX is configured in SN but not in MN, or DRX is configured in both MN and SN but with different DRX cycles. Some companies have proposed to use the maximum of DRX cycle from MN and SN to determine the UE requirements. 
In our view, however, this approach may be problematic. When there is no EN-DC, when an LTE eNB or NR gNB configures a measurement, it will expect the measurement performance to be according to its DRX configuration (if DRX is used and the DRX cycle). Following the proposal, the measurement performance will be dependent also on the DRX configuration in another node. It should be note that even the current RAN2 and RAN3 specification supports MN and SN to exchange the DRX configuration, MN and SN may configure the DRX independently based on different considerations, so basing the measurement performance of one MO configured by MN on the DRX configuration of SN (or vice versa) is not reasonable. 
The same issue has been discussed in LTE DC and the corresponding requirements are defined in section 8.8.2 to 8.8.4 of 36.133. PCell requirements are based on DRX configuration in MCG, PSCell requirements are based on DRX configuration in SCG, and inter-frequency and inter-RAT requirements are based on DRX configuration in MCG. In short, the requirements are determined by the DRX configuration in the configuring node. We suggest to re-use the same principle in NR.
[bookmark: _Ref517539689]In EN-DC, the DRX requirements are determined by the DRX configuration in the configuring node.
De-activated SCell in FR2
The requirements for de-activated SCC in FR1 have been agreed in [2]. They are defined based on measCycleSCell, which follows the same way as in LTE. For FR2, some companies proposed [3] that the requirements should be “derived under the assumption that that new measurement samples including RX beamsweeping are available every max(max(measCycleSCell, DRX cycle), N3x SMTC period)”. 
The proposal is discussed in RAN4#87 but without conclusion. Some companies raise the concern that the requirements in essence mean UE needs to sweep all Rx beam directions within one measCycleSCell, instead of one Rx beam direction per measCycleSCell, so the power consumption will be increased and the benefit from de-activating of SCell may be compromised.
We share the same concern as mentioned in [3], as the cell detection or measurement delay will be very large with typical measCycleSCell like 640ms, and the mobility can hardly work in FR2 with 12.8s measurement period. To address the concern on UE power consumption, we think the same approach as used for misaligned DRX can be used. 
In RRM and RLM requirements, if DRX ON-duration is not aligned with SMTC window or RLM-RS, UE would need to wake up during DRX OFF time to perform measurement. To address the increased power consumption, it is agreed to add a scaling factor of 1.5 for DRX cycle <= 320ms, while for larger DRX cycles there is no scaling since UE is considered to already achieve significant power saving from DRX. 
The issue in de-activated SCell measurement is similar, that additional wake up is required for UE to meet the measurement requirement assuming UE sweeps all Rx beam directions within one measCycleSCell. Our suggestion is that this assumption at least holds for max(measCycleSCell, DRX cycle) > 320ms. 
[bookmark: _Ref517539691]Requirements for de-activated SCell measurement in FR2 is defined assuming UE sweeps all Rx beam directions per max(max(measCycleSCell, DRX cycle), NxSMTC period) when max(measCycleSCell, DRX cycle) > 320ms.
Conclusion
In this paper, we provided our views on the remaining open issues for defining requirements for intra-frequency measurement without gap.
Proposal 1: Add a statement in section 9.2.5 that in case of fully overlapped SMTC and MG, the requirements is defined as if the measurement is gap based, and as specified in section 9.2.6.
Proposal 2: In EN-DC, the DRX requirements are determined by the DRX configuration in the configuring node.
Proposal 3: Requirements for de-activated SCell measurement in FR2 is defined assuming UE sweeps all Rx beam directions per max(max(measCycleSCell, DRX cycle), NxSMTC period) when max(measCycleSCell, DRX cycle) > 320ms.
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