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1 Introduction
This is the kick-off of the offline discussion #40:
R2-1808321
CR on 38.331 for useServingCellTimingForSync and assocatedSSB
Qualcomm Incorporated 
CR
Rel-15
38.331
15.1.0
0104
-
F
NR_newRAT-Core

=>
Change useServingCellTimingForSync to a more appropriate name

=>
Add new condition on SSB frequency for the associated SSB from the RAN1 LS

=>
Check whether SCS needs to be added to the associated SSB.

=>
Update the field description of useServingCellTimingForSync to align with the latest RAN1 progress.

=>
Further details can be concluded offline

· =>
Revised in R2-1809003 (Offline discussion #40)
R2-1807366
CR for reference SSB frequency
Intel Corporation
CR
Rel-15
38.331
15.1.0
0091
-
F
NR_newRAT-Core

=>
Offline discussion to determine the different cases that need to be supported in terms of SSB measurements, CSI-RS measurements, what is used for the timing ref for the CSI-RS resources, etc. Ensure that these cases can be supported by current signalling and are UE behaviour is clear. To be included in offline discussion #40

Based on above discussion record, assocatedSSB related issues are:
· Offline discussion to determine the different cases that need to be supported in terms of SSB measurements, CSI-RS measurements, what is used for the timing ref for the CSI-RS resources, etc. Ensure that these cases can be supported by current signalling and are UE behaviour is clear

· Add new condition on SSB frequency for the associated SSB from the RAN1 LS

· Check whether SCS needs to be added to the associated SSB.

useServingCellTimingForSync related issues are:

· Change useServingCellTimingForSync to a more appropriate name

· Update the field description of useServingCellTimingForSync to align with the latest RAN1 progress.
2 Discussion  
Based on above scoping of this email discussion, the updated CR needs to first achieve consensus on different cases that needs to be supported (for SSB and CSI-RS measurement) and what is used for timing ref for CSI-RS. So, we separately discuss associatedSSB (for CSI-RS measurement and timing ref) and useServingCellTimingForSync (for SSB measurement)

2.1 Discussion on associatedSSB

The associatedSSB is described in RAN1 spec 38.213 which is copied below:
If a UE is configured with the higher layer parameter CSI-RS-Resource-Mobility and the higher layer parameter associatedSSB is not configured, the UE shall perform measurements based on CSI-RS-Resource-Mobility and the UE may base the timing of the CSI-RS resource on the timing of the serving cell.
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the Cell_ID of the CSI-RS resource configuration. Additionally, for a given CSI-RS resource, if the associated SS/PBCH block is configured but not detected by the UE, the UE is not required to monitor the corresponding CSI-RS resource. The higher layer parameter isQuasiColocated indicates whether the associated SS/PBCH block given by the associatedSSB and the CSI-RS resource(s) are quasi co-located with the associated SS/PBCH block with respect to [‘QCL-TypeD’].

Clearly, IE associatedSSB can be configured only if CSI-RS is configured for RRM (i.e. CSI-RS-Resource-Mobility is configured). Then based on latest ASN.1, we have following 4 cases:

· Case 1: the configured MO includes both ssb-ConfigMobility and csi-rs-ResourceConfigMobility, and associatedSSB is configured in at least one of cell
· Case 1-1: both SSB and CSI-RS in the MO needs to be measured (e.g. serving cell)
· Case 1-2: only CSI-RS in the MO needs to be measured as indicated in reportConifg
· Case 1-3: only SSB in the MO needs to be measured as indicated in reportConfg 
=> no need for discussion because everything is clear 
· Case 2: the configured MO include both ssb-ConfigMobility and csi-rs-ResourceConfigMobility, and associatedSSB is NOT configured in any cell
· Case 2-1: both SSB and CSI-RS in the MO needs to be measured (e.g. serving cell)
· Case 2-2: only CSI-RS in the MO needs to be measured as indicated in reportConifg
· Case 2-3: only SSB in the MO needs to be measured as indicated in reportConfg 
=> no need for discussion because everything is clear 
· Case 3: the configured MO includes only csi-rs-ResourceConfigMobility, and associatedSSB is configured in in at least one of cell
· Case 4: the configured MO include only csi-rs-ResourceConfigMobility, and associatedSSB is NOT configured in any cell.
For case 1/2, its illustration is shown in figure.1. In our understanding, MO1 shall be configured with ssbFrequency as the frequency of SSB-1, as illustrated in figure.1.
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Figure 1

For case 1 (i.e. associatedSSB is configured), the timing of CSI-RS-1 should be based on SSB-1. However, it is not clear whether SSB-1 is always used as the SSB associated with CSI-RS-1, or another SSB (e.g. SSB-2 in the figure) can be the SSB associated with CSI-RS-1? Note that if SSB-2 can be SSB associated with CSI-RS-1, then we need to add a new SSB frequency IE in MeasObjectNR to indicate SSB-2 as timing ref of CSI-RS-1. Companies are welcome to provide your comment.
#Question 1: when the configured MO includes both SSB and CSI-RS to perform RRM, if associatedSSB is configured in at least one cell, we have following 2 understandings:

a. The SSB indicated in ssbFrequency (e.g. SSB-1) for RRM is always used as the SSB associated with the CSI-RS to derive timing ref
· Then in case 1-1, the ssbFrequency in MO is for both measurement and timing ref of CSI-RS

· Then in case 1-2, the ssbFrequency in MO is for timing ref of CSI-RS
b. Another SSB (e.g. SSB-2) can be associated with the CSI-RS to derive timing ref. So we need to add a new IE in MeasObjectNR to indicate SSB-2.
· Then only in case 1-1, the ssbFrequency in MO is for timing ref of CSI-RS

· Then in case 1-2, no use of IE ssbFrequency in MO.
	Company
	a/ or b/
	Remark

	Qualcomm
	   a/
	If SSB to perform RRM is included in the MO, we think it is good choice to always use this SSB to derive timing ref of the CSI-RS for measurement configured in the same MO. For b/, we don’t see benefit to associate to another SSB (e.g. SSB-2 in figure 1) in another MO/frequency, but only burden for UE to retune to another frequency to get timing for CSI-RS measurement    

	vivo
	a
	We think if a certain CSI-RS pattern needs to be associated with an SSB frequency which is not the SSB frequency in the MO ssbFrequency field, network can configure this CSI-RS in anther MO with the corresponding SSB frequency(SSB-2 frequency in the figure.1) Thus, no need a add new IE.


	Intel
	A
	If SSB for RRM is present, timing of CSI-RS is always based on SSB in the MO. This is independent of associatedSSB. AssocaitedSSB is used for indicating if SSB index can be used for CSI-RS index. We think the naming is confusing but up to company if they want to rename it. But timing reference is independent from assocaitedSSB. We should not mix up the discussion.

	Mediatek
	a/
	For option b/, we don’t think it’s a reasonable assumption. 

First, we don’t see the used case and the flexibility benefit to configure a different SSB frequency location outside of the MO for timing reference if the MO has its own SSB. 

Second, more UE complexity is concerned since UE needs to acquire timing reference which may be outside of UE RF range. UE needs to perform RF retuning. 

Third, it may have impact to RRM measurement performance and violate RAN4 design principle.  

	ZTE
	a/ ??
	Considering the Q2 below, if there are more than one CSI-RS resources included in MO: Some are configured with AssociatedSSB, and some are not, then for the CSI-RS configured with AsscociatedSSB, these are based on the timing of the indicated SSBFrequency, but for the CSI-RS not configured with AssociatedSSB, if we follow the current principle, then these CSI-RS resources are based on the timing of “serving cell”(which might be different from the ssbFrequency in this MO). 

So as long as we support such mixture configuration, we might have 2 timing reference for the CSI-RS resources within single MO.

According to RAN1 #92bis agreement, the mixture configuration is supported for FR1 MOs, while is not supported for FR2 MOs.

Agreements:

· For FR1: support alt 1 with total maximum number of CSI-RS for L3 mobility as 64.

· For FR2: Support alt 2.

· Alt 1 & Alt 2

· Alt 1) NR supports configuration of mixture of CSI-RS resources with associated SSB and without associated SSB in the same measurement object (e.g. same carrier frequency)

· Alt 2) NR does not supports configuration of mixture of CSI-RS resources with associated SSB and without associated SSB in the same measurement object (e.g. same carrier frequency)

     We also agree with other companies, that there’s no need to indicate another SSB position for timing reference in MO.

     However, considering the mixture case, from network point of view, it’s not likely to configure multiple resources(SSB, CSI-RSs) that based on different timing ref within a single MO. So for simplicity, we suggest the following:

   All resources(including SSB and CSI-RS) contained in one MO, should based on the same timing reference.

> If ssbFrequency is present

   >> only use this SSB for timing reference for this MO, irrespective of whether AssociatedSSB is configured or not;

> If ssbFrequency is absent 

(which means this MO is only used for CSI-RS measurement, and there no cell configured with AssociatedSSB )

   >> use SpCell of the cell group for timing reference.




Observation 1: all companies agree that when the configured MO includes both SSB and CSI-RS to perform RRM, if associatedSSB is configured in at least one cell, the SSB indicated in ssbFrequency is used as the SSB associated with the CSI-RS to derive timing ref.

For case 2 (i.e. associatedSSB is NOT configured), based on 38.213, UE may base the timing of the CSI-RS resource on the timing of the serving cell. As discussed before, “the timing of serving cell” is not clear. We have two different understandings. Companies are welcome to provide your comment.
#Question 2: when the configured MO includes both SSB and CSI-RS to perform RRM, if associatedSSB is NOT configured in any cell, we have following 2 understandings on in which serving cell UE to derive timing ref:
a. SpCell of the associated cell group
b. The serving cell associated with the configured MeasObjectNR
	Company
	a/ or b/
	Remark

	Qualcomm 
	a/
	1. Based on section 5.5.2.10 of TS 38.331, the SMTC timing is derived from SpCell. We think the same principle should also be applied here. 

2. For inter-frequency RRM, it is possible that no serving cell is associated with the MeasObjectNR (i.e. the frequency of configured MeasObjectNR is not serving frequency), in which case Understanding b/ does not work.

3. Even if there is serving cell is associated with the MeasObjectNR, it is possible that such serving cell has no SSB, in which case Understanding-2 also does not work. Note that for cell without SSB, RAN1#91 has agreed to use SpCell, which is aligned with Understanding a/.  
Agreements in RAN1#91:
· The time/frequency synchronization for a serving cell without a SS/PBCH block is based on the PCell or the pScell in the given cell group for the serving cell in Rel-15


	vivo
	a/ with conditions
	First, we’d like to clarify that this Q2 also apply to case 4 mentioned above.

We prefer option a, but the SpCell is still not clear. In NR DC case, MN and SN can both configure NR MOs, while the PCell and PSCell may not be perfectly synchronized. So we think a more appropriate way is to follow the SpCell corresponding to which node the MO configured. For option b, we don’t think we have a clear association between any MO for RRM and serving cell now.

	Intel
	B
	If SSB for RRM is present, timing of CSI-RS is always based on SSB in the MO. This is independent of associatedSSB. AssocaitedSSB is used for indicating if SSB index can be used for CSI-RS index. We think the naming is confusing but up to company if they want to rename it. 

	Mediatek
	b/for serving cell MO;

For non-serving cell MO, the configured SSB of the MO or a/
	RAN2 agreed that the serving cell MO (only one) is identified by an explicit indication of the MO Id in the serving cell configuration, so UE knows which serving cell the CSI-RS-Resource-Mobility of a MO corresponds to. UE may base the timing of the CSI-RS resource on the timing of the serving cell. Option b is applicable for serving cell MO.

For non-serving cell MO, there are two cases, i.e. MO with SSB and MO without SSB. 

If there is SSB configured for the MO, UE should base the timing of the CSI-RS resource on the timing of the SSB configured in the MO; otherwise (carrier without SSB), the agreement quoted by QC is applied, i.e. PCell or pScell in the given cell group is used for timing. What is not clear to me is how UE knows which cell group the non-serving cell MO belongs to? Can someone clarify?

	ZTE
	No suitable choice.
	In out understanding, b/ is only applied for serving cell MOs, and for a/, which allows two timing reference for a single MO(ssbFrequency for SSB measurement, SpCell for CSI-RS resources), as we discussed in Q1, for simplicity, we suggest:

 All resources(including SSB and CSI-RS) contained in one MO, should based on the same timing reference.

> If ssbFrequency is present

   >> only use this SSB for timing reference for this MO, irrespective of whether AssociatedSSB is configured or not;

> If ssbFrequency is absent

 (which means this MO is only used for CSI-RS measurement, and there no cell configured with AssociatedSSB )

   >> use SpCell of the cell group for timing reference.




No matter what the answer to Question 2, our understanding is that ssbFrequency in MO is for measurement (case 1-1) unless the MO is exactly the serving cell MO. Companies are welcome to provide your comment whether same understanding
#Question 3: when the configured MO includes both SSB and CSI-RS to perform RRM, if associatedSSB is NOT configured in any cell, our understanding is that ssbFrequency in MO is for measurement unless the MO is exactly the serving cell MO. Companies are welcome to provide your comment whether same understanding

	Company
	Same understanding?
	Comments if different understanding

	Qualcomm
	Yes
	In case 2, our understanding is:
· ssbFrequency in MO is for measurement if MO is not serving cell MO
· ssbFrequency in MO is for both measurement and timing ref if MO is serving cell MO

	vivo
	
	We are a bit confused by this question. We also think ssbFrequency in MO is for measurement if MO is not serving cell MO, as in QC bullet 1. However, if the precondition is that associatedSSB is NOT configured in any cell in this MO, then the CSI-RS use the serving cell timing as in the field description. 

	Intel
	
	We think when CSI-RS only configuration for RRM is configured in the MO, ssbFrequency is mandatory regardless of assicatedSSB configuration. AssociatedSSB is independent of timing reference of CSI-RS.

	
	
	


Based on comments to Question 2/3, we get the following observation 2:

Observation 2: different companies have different views on which serving cell to derive timing ref if associatedSSB is not configured.

Observation 3: some companies show concern that associatedSSB is independent of timing reference of CSI-RS
For case 3/4, its illustration is shown in figure.2. In our understanding, case 3/4 only applies to scenario of carrier without SSB. 
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Figure 2

For case 3 (i.e. associatedSSB is configured), SSB-3 in another carrier is used to derive timing ref for CSI-RS-2. In this case, our understanding is ssbFrequency in MO is mandatory to indicate SSB (e.g. SSB-3) associated with CSI-RS to derive timing ref. Companies are welcome to provide your comment whether same understanding

#Question 4: when the configured MO includes only CSI-RS to perform RRM, if associatedSSB is configured in csi-rs-ResourceConfigMobility, our understanding is ssbFrequency in MO is mandatory to indicate SSB (e.g. SSB-3) associated with CSI-RS just for purpose of deriving timing ref. Companies are welcome to provide your comment whether same understanding
	Company
	Same understanding?
	Comments if different understanding

	Qualcomm 
	Yes
	In case 3, our understanding is:

· ssbFrequency in MO is mandatory present and just for deriving timing ref of CSI-RS

	vivo
	Yes
	Align with RAN1 LS.

	Intel
	Yes
	We think when CSI-RS only configuration for RRM is configured in the MO, ssbFrequency is mandatory regardless of assicatedSSB configuration. AssociatedSSB is independent of timing reference of CSI-RS.

When assicatedSSB = yes, it means the UE can use the SSB index for CSI-RS index for timing. This require neighbour cell uses serving cell for timing reference. 
However, if assicatedSSB = no. It doesn’t mean the neighbour cell cannot use serving cell for timing reference. 



	Mediatek
	yes
	In condition that associatedSSB is configured, ssbFrequency in MO is mandatory to indicate the frequency location of the assocatedSSB. 

	ZTE
	Yes
	Align with RAN1 LS.


Observation 4: all companies agree that ssbFrequency in MO is mandatory to indicate SSB if associatedSSB is configured in at least one cell.
For case 4 (i.e. associatedSSB is NOT configured), based on 38.213, similar to case 2, UE may base the timing of the CSI-RS resource on the timing of the serving cell. As discussed before, “the timing of serving cell” is not clear. We have two different understandings. Companies are welcome to provide your comment.
#Question 5: when the configured MO includes only CSI-RS to perform RRM, if associatedSSB is NOT configured in csi-rs-ResourceConfigMobility, we have following 2 understandings on in which serving cell UE to derive timing ref:
a. SpCell of the associated cell group
b. The serving cell associated with the configured MeasObjectNR
	Company
	a/ or b/
	Remark

	Qualcomm
	a/
	It is quite clear based on below RAN1 agreement:
Agreements in RAN1#91:
· The time/frequency synchronization for a serving cell without a SS/PBCH block is based on the PCell or the pScell in the given cell group for the serving cell in Rel-15


	vivo
	a/ with conditions
	Same as Q2

	Intel
	b
	We think that associatedSSB has nothing to do with timing reference for CSI-RS. We think timing reference of the SSB is always serving cell associated with configured MO. 

	Mediatek
	b/for serving cell MO;

For non-serving cell MO, a/
	RAN2 agreed that the serving cell MO (only one) is identified by an explicit indication of the MO Id in the serving cell configuration, so UE knows which serving cell the CSI-RS-Resource-Mobility of a MO corresponds to. UE may base the timing of the CSI-RS resource on the timing of the serving cell. Option b is applicable for serving cell MO. 

For non-serving cell MO without SSB, PCell or pScell in the given cell group is used for timing. What is not clear to me is how UE knows which cell group the non-serving cell MO belongs to? Can someone clarify?

	ZTE
	
	Same as Q2.


In our understanding, only in case 4, the IE ssbFrequency in MO can be absent. Companies are welcome to provide your comment whether same understanding.

#Question 6: Only when the configured MO includes only CSI-RS to perform RRM and associatedSSB is NOT configured in csi-rs-ResourceConfigMobility, the IE ssbFrequency in MO is absent. Companies are welcome to provide your comment whether same understanding
	Company
	Same understanding?
	Comments if different understanding

	Qualcomm
	Yes
	In case 4, our understanding is:

· ssbFrequency in MO is absent 

	vivo
	Yes
	Only this case the IE ssbFrequency in MO is absent, if we keep the current ssbFrequency IE

	Intel
	no
	ssbFrequency is required for timing reference regardless of associatedSSB. For the same reason, we think it is confusing to reuse the ssbFrequecny for RRM double purpose for timing reference ssb. 

	Mediatek
	No
	For serving cell MO, if only CSI-RS is configured without associated SSB, the UE can base the CSI-RS timing on the timing of the serving cell. IE ssbFrequency in MO is absent. 
For non-serving cell MO, if only CSI-RS is configured without associated SSB, IE ssbFrequency in MO can be present or absent. If it is present, it is used as timing reference; otherwise, Pcell or PScell can be used for timing. 

	ZTE
	Yes
	Only if the MO is used for CSI-RS measurements, and all the CSI-RS resources(cells) are perfectly synchronized with the SpCell, then the ssbFrequency IE can be absent.


Observation 5: different companies have different view whether IE ssbFrequency in MO can be absent if associatedSSB is not configured in all cells.
In R2-1808083, Huawei proposed to add SCS of associatedSSB to address issue of case3: if the MO is configured just for CSI-RS measurement (i.e. the ssb-ConfigMobility is absent) and the associatedSSB is present. Huawei further proposed that the subcarrierSpacing is up-moved from the SSB-ConfigMobility to MeasObjectNR, and the name is changed to ssbSubcarrierSpacing in order to avoid the confusion. Companies are welcome to provide your comments
#Question 7: do you think the subcarrierSpacing should be up-moved from the SSB-ConfigMobility to MeasObjectNR, and the name is changed to ssbSubcarrierSpacing in order to avoid the confusion?
	Company
	Yes/no
	Reason

	Qualcomm
	See comments
	It seems SCS for associatedSSB is needed to derive timing. But the approach proposed by Huawei had issue in case 1/2 (MO includes both SSB and CSI-RS): if we up-move subcarrierSpacing from the SSB-ConfigMobility to MeasObjectNR, then it will imply that the SSB for measurement always has same SCS as the configured CSI-RS, which seems an unnecessary restriction.

	Vivo
	Yes
	In this case, if network really has the willing to configure the MO like that, SSB SCS would be needed to avoid extra attempts for searching the SSB. We slightly prefer to add SCS for the ‘ssbfortiming’. Issues raised by QC should be addressed. Maybe we can clarify it in the field description.

	Intel
	Yes
	MO should share the same SCS for SSB and CSI-RS.

	Mediatek
	yes
	I think the intention of the up-move is just to configure the SCS of SSB, but not restrict that SSB should has the same SCS as CSI-RS. The name is changed to ssbSubcarrierSpacing(as proposed by Huawei).

	ZTE
	Not needed 
	If we understand correctly, in this case, since associatedSSB is present for CSI-RS resource, then ssbFrequency should be mandatory configured in MO, in our opinion, SMTC window as well as SCS should also be configured to assist UE to detect the SSB index of neighbour cell, otherwise, how does UE know the time domain of SSBs? So ssb-ConfigMobility should be configured in this case, and there no need to move SCS out.

[Qualcomm] It seems you misunderstood the issue. The issue is just ASN.1 issue, not functional issue. The issue case is: currently, SCS of SSB is configured in ssb-ConfigMobility. If ssb-ConfigMobility is not configured (e.g. carrier w/o SSB) and one cell is configured with associatedSSB, then SCS of this associated SSB is missing because ssb-ConfigMobility is absent. The modification is just to avoid this case


Observation 6: most companies agree that SCS of associated SSB is needed to derive timing, and the approach  up-moving SCS to MeasObjectNR is acceptable by most companies.
Besides SCS is missing which is proposed by Huawei, companies are welcome to provide anything else needs to be added in associatedSSB.
#Question 8: besides SCS, companies are welcome to provide anything else needs to be added in associatedSSB.

	Company
	Yes/no
	Reason

	Intel 
	
	Would like to check companies view on if MO contains only CSI-RS configuration. (i.e. no SSB for RRM). Does companies think the MO will have SMTC configuration for timing reference? Of only ssbFrequency for timing reference. 
Companies please provide your understanding.

[Mediatek] SMTC configuration for timing reference may not be necessary. 

For serving cell MO, the serving cell is used as timing reference. SMTC is actually provided in the serving cell configuration. No need to provide in MO;

For non-serving cell MO, if associatedSSB is not configured, UE can potentially use Spcell for timing reference. In this case, SMTC configuration is not needed in MO configuration. If associatedSSB is configured, RAN1 LS said frequency location is needed. I think it’s valid question whether SMTC configuration for the associated SSB is required in MO configuration. 
[Qualcomm] Share similar view as MediaTek: it depends on whether it is serving cell MO or non-serving cell MO.
[ZTE] If the MO contains only CSI-RS configuration, which means all CSI-RS are not configured with AssociatedSSB, and all CSI-RS resources are perfectly synchronized with SpCell, in this case, the CSI-RS are based on the timing reference of Spcell, and UE is aware of the time domain of SpCell SSBs, so there’s no need to indicate the ssbFrequency as well as SMTC configuration.


Observation 7: different companies have different views on whether MO will have SMTC configuration for timing reference if MO contains only CSI-RS configuration
Companies are welcome to provide any other issues on associatedSSB, but please focus on issues under the scoping of this offline discussion 
#Question 9: Companies are welcome to provide other issues on associatedSSB, but please do not list issues out of scoping of this offline discussion (e.g. how to understand frequency of CSI-RS, constraint of MO number…) 

	Company
	Other issues

	Intel
	Because of the confusion of ssbFrequency for RRM and ssbFrequency for timing reference. I would like to discuss based on the outcome above to have a separate field for the two purposes without sharing the same field. 

Option 1: 2 field – ssbFreqMobility and ssbFreqTimingRef

Option 2: 1 field – ssbFreq with a Boolean to indicate if it is for timing reference or RRM measurement

Option 3: ssbFreq only uses for RRM, if no present, CSI-RS only configuration will use PCell for timing reference. 

Companies please provide your view.

[ZTE] Considering network might configure multiple MOs containing the same ssbFrequency, it better to explicitly indicate UE about the usage of ssbFrequency in each MO, for the options above, we slightly prefer Option1.

   In addition, the whole ssbFrequency field should be optional to allow the CSI-RS only configuration(for synchronization case).

	
	


Observation 8: some companies proposed to indicate whether ssbFrequency is for RRM or for timing reference in MO
2.2 Discussion on useServingCellTimingForSync
During online discussion, the open issues identified for useServingCellTimingForSync are two points 
=> Change useServingCellTimingForSync to a more appropriate name

=> Update the field description of useServingCellTimingForSync to align with the latest RAN1 progress.

Then the latest RAN1 progress is the following agreements made in RAN1#93 meeting:

Agreements:

1. When useServingCellTimingForSync is set to TRUE for measurements, it means the following:

· For intra-frequency measurements, UE may use the serving cell timing to derive the SSB index of neighbor cells in the same frequency layer.

· For inter-frequency measurements, UE may use timing of any detected cell in the target frequency layer to derive the SSB index of neighbor cells of the target frequency layer

· Note: cells in different frequency layer are not assumed to be half radio frame aligned.
· UE may assume that in TDD bands useServingCellTimingForSync is assumed to be set to TRUE

So, in our understanding, the above highlighted part is clear enough to be updated in field description of useServingCellTimingForSync. But it implies that useServingCellTimingForSync can apply both serving cell and neighbour cells in inter-frequency measurements. So, we are not sure whether we have a better name for useServingCellTimingForSync to cover all cases.
 #Question 10: Companies are welcome to provide suggestion on rename IE useServingCellTimingForSync
	Company
	Suggestion on rename IE useServingCellTimingForSync

	Qualcomm
	Based on latest RAN1 agreement, it can apply to both serving cell and neighbour cells in inter-frequency measurements. We are not sure how to rename it to cover all cases. We prefer to keep its current name because this IE has been widely discussed in RAN1/RAN2/RAN4 for several iterations. Anyway, we need to re-understand this IE based on latest RAN1 agreement. We don’t see rename can help understanding, but only put extra efforts on us to coordinate with RAN1/RAN4.

	Vivo
	We have no strong options on the name, can align with the majority. Since we are still discussing the inter-intra frequency issues, if it is removed from the RRC connected mode part, then how do we capture that? It seems quite complex. 

	Intel
	Proposal to use “useAnyCellForSync” because the indication is applied to any cell as indicated in the LS for inter-freq case. We will then cell ID to indicate which cell.  

	Mediatek
	No strong option, since RAN1 and RAN4 may have different understanding on the meaning. In RAN4 discussion, they think if useServingCellTimingForSync=TURE for the carrier, frame boundary is aligned and same SFN number is used in all cells on the same carrier is assumed. We can keep the name as it is now.

	ZTE
	Since RAN1 defined this IE mainly use to derive the SSB index of target cell, maybe we can change the name into useServingCellTimingForSSBIndex? 

useServingCellTimingForSync
Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell.



Observation 9: RAN1 and RAN4 updated their understanding on useServingCellTimingForSync and their understanding may be different.
3 Summary

Observation 1: The following points are agreed by all/majority companies:

· All companies agree that when the configured MO includes both SSB and CSI-RS to perform RRM, if associatedSSB is configured in at least one cell, the SSB indicated in ssbFrequency is used as the SSB associated with the CSI-RS to derive timing ref.
· All companies agree that ssbFrequency in MO is mandatory to indicate SSB if associatedSSB is configured in at least one cell.

· Most companies agree that SCS of associated SSB is needed to derive timing, and the approach  up-moving SCS to MeasObjectNR is acceptable by most companies.
Observation 2: RAN1 and RAN4 updated their understanding on useServingCellTimingForSync. RAN1 will send a new LS to RAN2. RAN1/RAN4 understanding may be different.
Observation 3: The following issues can’t achieve consensus in offline discussion. Interested companies can offline coordinate with RAN1/RAN4 colleagues to resolve these issues or make simplification for rel-15 if necessary, and bring contributions for discussion in next meeting.

· Whether timing reference of CSI-RS is independent from assocaitedSSB or not

· Which serving cell to derive timing reference of CSI-RS if assocaitedSSB is not configured in all cells of the MO

· Alt-1: SpCell of the associated cell group

· Alt-2: The serving cell associated with the configured MeasObjectNR
· Alt-3: Alt-2 in case of serving cell MO, and Alt-1 in case of non-serving cell MO
· Alt-4: use PCell for timing reference to avoid ambiguity on PCell or PSCell.
· Whether MO will have SMTC configuration for timing reference if MO contains only CSI-RS configuration
· Whether to introduce a separate field to indicate different purposes of ssbFrequency in MO: 

· Option 1: 2 field – ssbFreqMobility and ssbFreqTimingRef
· Option 2: 1 field – ssbFreq with a Boolean to indicate if it is for timing reference or RRM measurement
· Option 3: ssbFreq only uses for RRM, if no present, CSI-RS only configuration will use PCell for timing reference

Based on above observations, the proposals are:
Proposal 1: adopt R2-1809003 as baseline CR, which captures the following agreed modification in online and offline discussion
1. Remove the presence condition of associatedSSB, and modify its OPTIONAL type to “need R”. Remove corresponding field description.
2. Introduce new presence condition of IE ssbFrequency: “--Cond AssociatedSSB”, and add corresponding description.
3. IE subcarrierSpacing is up-moved from the SSB-ConfigMobility to MeasObjectNR, and the name is changed to ssbSubcarrierSpacing, to avoid the confusion. Additionally, introduce its presence condition: “--Cond SSBorAssociatedSSB” and its description.
Proposal 2: keep the name and field description of IE useServingCellTimingForSync for now. RAN2 can discuss how to update it after discussion of related new RAN1/RAN4 LS.
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