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1. Introduction

It is the discussion paper for the following offline discussion:
[105#41][NR/late drop] Measurement gap timing calculation (Samsung)


Progress the discussion of the serving cell to be used for reference in the measurement gap timing calculation


Intended outcome: Report to next meeting


Deadline:  Thursday 2019-03-28
2.
Discussion
In the current specification, the following NOTEs have been captured:
	5.5.2.9
Measurement gap configuration

(skipped)

NOTE 1: For gapFR2 configuration, the SFN and subframe of a serving cell on FR2 frequency is used in the gap calculation

NOTE 2: For gapFR1 or gapUE configuration, the SFN and subframe of the PCell is used in the gap calculation.


Considering the following conclusion made during the online discussion [1],
=>
For all cases other than NR-DC the existing text is ok
the existing NOTEs can be considered as applicable for all cases other than NR-DC as summarized in the table below:
<Table 1>

	
	gapUE
	GapFR1
	GapFR2

	EN-DC
	SFN/subframe of PCell
	SFN/subframe of PCell
	SFN/subframe of a serving cell on FR2 frequency

	NR-DC
	?
	?
	?

	NE-DC
	SFN/subframe of PCell
	SFN/subframe of PCell
	SFN/subframe of a serving cell on FR2 frequency


From [2], there is a NR-DC restriction on FR applied to MCG and SCG in Rel-15 work scope:

	For SA (Option 2) only:
· NR-NR Dual connectivity aspects
· Band combination(s) for FR1 + FR2;

· MCG fully in FR1 and SCG fully in FR2

· Common radio protocols and network interfaces applicable to both synchronous and asynchronous mode of operations.


With the survey introduced above, your answer is invited on the following question:
[Question 1] Whether companies agree to NE-DC cases in table 1? 
	NE-DC

	Company
	Comment & Suggestion

	Samsung
	Yes. The NOTEs were not intended for NE-DC, but we agree reusing it for NE-DC would be easiest way.

	MediaTek
	Yes. We agree to reuse it for NE-DC

	ZTE
	Agree.

	Qualcomm
	Agree

	vivo
	Agree.

	OPPO
	Agree 

	Ericsson
	In our understanding, NE-DC configurations can have MN on FR2 and SN on FR1. In such a scenario, it would be beneficial to use SN for gapFR1 related configurations which is not according to the table-1. By restricting the usage of PCell for gapFR1 case, the UEs cannot use the LTE cell that is on FR1 and still have to use NR cell of FR2 for timing reference.  Therefore, we think it would be good to discuss the scenario wherein MN is in FR2 and SN is in FR1.   

	Intel
	Similar to Ericsson, we were thinking it is good to be more generic i.e. to use “SFN/subframe of a serving cell on FR1 frequency for GapFR1”. Nevertheless, it may not be near future to consider FR2 based MN scenario. Therefore, if majority wants, we would be ok.


[Question 2] For NR-DC, all three cases should be clarified. For gapUE and gapFR1, having the same principle as other architecture options are simpler. Please share your view in the table below.

	gapUE and gapFR1 in NR-DC 

	Company
	gapUE
	gapFR1
	Comments

	Samsung
	PCell
	PCell
	Applying the same principle for all options would be easiest

	MediaTek
	PCell
	PCell
	Same view as Samsung

	ZTE
	PCell
	PCell
	Same view as Samsung

	Qualcomm
	PCell
	PCell
	Same view as Samsung

	vivo
	PCell
	PCell
	Same view as Samsung

	OPPO
	PCell
	PCell
	

	Ericsson
	PCell
	PCell
	As NR-DC is restricted to configurations with MN on FR1 and SN on FR2, we think it is okay to use MN for gapUE and gapFR1 configurations.

	Intel
	
	
	Similar to Question 1, we were thinking it is good to be more generic but if Rel-15 is limited to MN on FR1 and SN on FR2, we could be ok. 


[Question 3] For gapFR2 in NR-DC, if FR2 cells can be both in MCG and SCG, just saying “serving cell on FR2” would be ambiguous. Please share your view below.
	gapFR2 in NR-DC

	Company
	gapFR2
	Comments

	Samsung
	a serving cell on FR2 frequency
	Assuming that SCG belongs to FR2 only in NR-DC according to the requirement of [2], a serving cell on FR2 frequency is still applicable at least in Rel-15. Since it means no update on the current NOTEs, it is preferable to avoid any change at this time.
On the other hand, RAN2 may need to update the NOTEs if the restriction is deleted for next release.

	MediaTek
	a serving cell on FR2 frequency
	As pointed out by Samsung and also indicated in [2], RP has decided that, in NR-DC:

· MCG fully in FR1 and SCG fully in FR2
So, we think that at least in REL-15, we could use the simple solution (i.e. no need to update current NOTEs)

	ZTE
	FFS
	In Rel-15, only SCG can operates on FR2 frequencies, and we agree there is no ambiguity of current note”using a serving cell on FR2”. However, the problem is that FR2 gap is generated by MN, with this Note, it means that MN needs to configure FR2 gap based on the timing of PSCell. 

As RAN2 agreed that MN and SN can be SFN misaligned, for instance, SN may trigger inter-freq PSCell change without MN involved, in this case, MN is unaware of the SFN difference between PCell and new PSCell (this depends on whether all cells in one gNB are well synchronized). Then it is hard for MN to reconfigure the FR2 gap configuration timely (before knowing the new SFN difference). And this may also happen in SN change.
So far, the problem only occurs when MN and SN have different SFN values. To solve this, one possible solution is to use PCell as timing reference for FR2 gap, then MN don’t have to monitor the SFN change at SCG side. 
While in case that MN and SN have the same SFN value, it would be fine to use FR2 serving cell as timing reference.

So to cover all cases and also for future proof, whether it is more suitable to inform UE explicitly which cell is used for FR2 gap calculation in NR-DC. For example: {PCell, PSCell}.

	Qualcomm
	a serving cell on FR2 frequency
	We agree with Samsung and MediaTek. Since [2] has indicated that NR-DC only consider the case that MCG fully in FR1 and SCG fully in FR2 in Rel-15, then we should follow it and make our life eaiser. If any changes in Rel-16, we can revisit this issue under Rel-16 discussion. For now, we think we don’t need to change current NOTEs. 

	vivo
	a serving cell on FR2 frequency
	We share the same view as Samsung, MediaTek and Qualcomm. In Rel-15, the note is enough for the case that MCG fully in FR1 and SCG fully in FR2. 
For the issue raised by ZTE, it may happen. We suppose this problem may be resolved by network implementation. 

	OPPO
	Pcell
	We think it is better to use the SFN and subframe of the cell which configure the gap in the gap calculation. It is also easy to implement by using a untified rules.

	Ericsson
	FFS
	We share the same view as ZTE. When the MN and SN have different SFN values, the gap configured by MN on FR2 is not possible if the MN is not aware of the SFN difference between the MN and SN cell in FR2. 

If the SFTD measurements are supported in rel-15 for NR-DC (LS has been sent to RAN1/4 on this), then the MN will be aware of the SFN difference between MN and SN and therefore MN will be able to configure the FR2 related gap accordingly. 

However, to support the SCG change with MN involvement might be tricky. Up on SCG change, the MN might want to have new SFTD measurements towards the new SN cell before reconfiguring the gaps in FR2. This will introduce a delay on other inter-freq FR2 measurements.  

	Intel
	
	Based on companies’ response on Q1 and Q2, Samsung’s suggestion would be reasonable although we prefer a generic rule from the beginning.


3. Summary & Conclusion
Totally, 8 companies have provided their opnion:

Summary on Q1: 6 companies have agreed to follow current NOTEs even for NE-DC. One company indicated that the current NOTEs are not reasonble on the scenario wherein MN is in FR2 and SN is in FR1. Another company mentioned to prefer more generic description, but also indicated to follow the majority view.
Summary on Q2: 7 companies have agreed to use the SFN and subframe of the PCell for gapFR1 or gapUE in NR-DC. One company indicated to prefer more generic descrption, but also commented to agree the majority view at least in Rel-15.
Summary on Q3: 5 companies have agreed to use the SFN and subframe of a serving cell on FR2 frequency in NR-DC. Two companies have suggested to further study it, e.g. introducing an explicit indicator to indicate which cell is used for FR2 gap calculation. One company suggested to use the SFN and subframe of a serving cell on PCell for easy implementation.
Based on the summary above, it is suggested that 
Proposal 1: RAN2 to confirm that in NE-DC scenario,

- the SFN and subframe of the PCell is used in the gap calculation for gapFR1 or gapUE configuration and
- the SFN and subframe of a serving cell on FR2 frequency is used in the gap calculation for gapFR2 configuration
Proposal 2: RAN2 to confirm that in NR-DC scenario,

- the SFN and subframe of the PCell is used in the gap calculation for gapFR1 or gapUE configuration and
- the SFN and subframe of a serving cell on FR2 frequency is used in the gap calculation for gapFR2 configuration
Proposal 3: According to the proposal 1 and 2, the current NOTEs are applicable for all MR-DC scenarios, i.e. the NOTEs are kept without any update.
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4. Annex
Previous RAN2 agreements on measurement gap handling:

In RAN2 AH1801,

1    For gap pattern configured by MN, UE performs gap calculation based on the SFN and subframe of PCell. 

2    For gap pattern configured by SN, UE performs gap calculation based on the SFN and subframe of PSCell.

3    The configuration step of gapoffset in 36.331 is 1ms.

FFS: Gapoffset in 38.331. To be checked with RAN4.

In RAN2 #103bis,

5:   For NE DC, measurement gap(s)/gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.

6:   For NR-DC, measurement gap(s) /gap sharing configuration are configured by MN, including per-UE gap, per FR1 gap and per FR2 gap.
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