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1 Introduction

This is the kick-off of the offline discussion #26:

R2-1811080
CR to 38.331 on missing SSB measurement information for blind HO and intra-NR redirection (RIL Q128, Q129, Q130)
Qualcomm Incorporated
draftCR
Rel-15
38.331
15.2.1
F
NR_newRAT-Core

-
Huawei think this is only for blind handover of PSCell addition. So should be clear if the network always needs to send this information. Also for PSCell case the content will probably come from MN and hence may be better in 36.331

-
ZTE think the network does not need to provide the information in case it is not a blind HO.

-
MediaTek think this information needs to be provided for all cases and not just blind HO. 

-
Qualcomm think the network cannot know if this will be a blind HO for the UE. 

=>
To be concluded in offline discussion 

· =>
Revised in R2-1813250 (Offline discussion 26, Qualcomm)

R2-1811079
CR to 36.331 on missing SSB measurement information for blind NR PSCell addition and LTE-NR redirection (RIL Q238, Q239)
Qualcomm Incorporated
draftCR
Rel-15
36.331
15.2.2
F
NR_newRAT-Core

=>
To be updated to be aligned with the outcome of the corresponding discussion for NR

=>
Revised in R2-1813261 (reuse offline discussion 26)

Companies are requested to provide their view.

2 Discussion  

RAN4 LS (R4-1809547) indicated some of the SSB-related assistance information are missing in following scenarios:

· LTE to NR/NR to NR redirection

· NR PSCell/SCell addition and HO

2.1 LTE to NR/NR to NR redirection
According to RAN4 LS, SCS of SSB and SMTC of target NR frequency are missing in RedirectedCarrierInfo. During discussion, companies agreed that these two IEs can be added in RedirectedCarrierInfo of TS36.331 and TS38.331. But we have the following 2 open issues.

Issue 1: For LTE to NR or NR to NR redirection, whether SCS of target NR frequency is mandatory provided or optional provided 

Based on Table 5.4.3.3-1 of 38.101, multiple NR operation bands allow 2 SCSs (e.g. in band n5, 15KHz and 30KHz SCSs are allowed). So, in these bands, if SCS of target cell is not provided to the UE, UE has to do blind detection for SCS. 

Note that in RAN2 NR-AH 1807, RAN2 had discussed similar issue on whether target cell SCS is mandatory indicated in ServingCellConfigComm during HO and Serving Cell addition. And the agreement is that network always indicates it:    

R2-1810653
Clarification on SubcarrierSpacing configuration [H052]
Huawei, HiSilicon
draftCR
Rel-15
38.331
15.2.1
F
NR_newRAT-Core

=>
Clarify in the field description that the network always includes the subcarrierSpacing.
=>
Agreed to be included in the EN-DC CR

And the above agreement has been reflected in IE ServingCellConfigCommon of latest 38.331:

subcarrierSpacing                   SubcarrierSpacing                                 OPTIONAL, -- Cond HOAndServCellAdd
	HOAndServCellAdd
	This field is mandatory present for inter-cell handover and upon serving cell (PSCell/SCell) addition.
Otherwise, the field is absent, Need M.


Therefore, following the same logic, it seems a reasonable way-forward is to mandatory indicate SCS of target NR frequency in LTE-NR/NR-NR redirection. Companies are invited to provide whether having different opinions:

Question 1: For LTE to NR or NR to NR redirection, do you agree SCS of target NR frequency is mandatory indicated?

	Company
	Yes/No?
	Comments 

	Qualcomm
	Yes
	· It should be straight forward to reuse the RAN2 agreement that network always indicates target cell SCS in ServingCellConfigComm to LTE-NR/NR-NR redirection.

· It is source node to provide redirection information target NR frequency. We think source can get the SCS value of target NR frequency without much extra efforts, but UE will have to blind detection for SCS if it is not provided. So from whole system view, mandatory SCS is a better choice.  

	MediaTek
	Yes
	SCS is one of the fundamental parameter for cell search. We should follow the same principle that we agreed in last meeting.

	ZTE
	Yes with one more question
	We are fine to always provide SCS in redirection case. 

One question for clarification: in case cells on the same frequency have different SCSs(rare case), whether they should be treated as different “directed frequency” from UE’s perspective?
==========================

[Qualcomm] we think this is a quite rare case, unless the cells are from different operator. In such rare case, we think it can be regarded different “directed frequency” from UE’s perspective.


	vivo
	Yes
	For LTE(NR and NR(NR redirection cases, it is beneficial for the UE to get the SCS of target cell. The network can get the target frequency SCS through OAM or other way if the network has the willing to redirect the UE to the frequency. Mandatory SCS is needed.

	Ericsson
	No
	We should not go beyond RAN4 LS. They have said this was optional, discussion is what is UE action if field is absent. In our view, UE may already have that from measurement configuration. One acceptable compromise could be to maybe say if not provided in measurements network provides in the message.

	Huawei
	Yes
	

	Nokia
	No
	RAN4 indicated SCS can be “additionally optionally” provided, so we share Ericsson’s understanding that this does not have to be always present.


Summary for Q1: Most companies agreed that SCS can be mandatory present, and considering it is just a 2bit signalling and it is not quite hard for network to get it. So, we propose:

Proposal 1: In LTE to NR redirection and intra-NR redirection, SCS of target NR frequency is mandatory present.
Issue 2: For LTE to NR or NR to NR, whether to specify UE behaviour when SMTC of target NR frequency is not provided
During discussion, most companies agreed SMTC of target NR frequency is optional IE. Some Companies proposed to specify UE behaviour when SMTC info is not provided. Specifically, they proposed to reuse the following RAN1#88b agreement and corresponding statement in section 4.1 of TS 38.213:

RAN1#88 agreement
If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity

Copy from section 4.1 (cell search) of TS 38.213:
“If the UE is not configured a periodicity of the half frames for receptions of SS/PBCH blocks, the UE shall assume a periodicity of a half frame.”

So, we have the following two alternatives on the table:

· Alt-1: don’t specify UE behaviour when SMTC of target NR frequency is not provided

· Alt-2: when SMTC of target NR frequency is not provided, UE will assume 5ms SMTC periodicity as specified in section 4.1 of TS 38.213 for cell search.

Companies are invited to provide their opinions on these two alternatives:

Question 2: For LTE to NR or NR to NR redirection, which alternative do you prefer when SMTC of target NR frequency is not provided?

	Company
	Preferred alternative
	Comments 

	Qualcomm
	Alt-2
	For LTE-NR/NR-NR redirection, UE performs cell selection at target NR frequency and establishes the RRC connection at NR cell. i.e. UE needs to do NR cell search in target NR frequency. Therefore, we think the above UE behaviour specified in section 4.1 of TS.38.213 for cell search can be directly applied here.

	MediaTek
	Alt-2
	For idle mode cell selection, RAN1 already has agreement that UE shall assume 5ms SSB periodicity if NW does not provide SMTC. We think we should follow the agreement.

	ZTE
	Alt-2 with one more question
	For Alt-1, it is unclear about the consequence when SMTC is not provided. 

Alt2 could be acceptable in redirection case, but we have one more clarification question: if UE assumes the SMTC periodicity is 5ms, but the actual transmitted SMTC periodicity of target cell is 20ms, what’s the UE behaviour? Can UE detect the target cell only with longer latency? (Note that there’s no restriction that all cells on the same frequency should have the same periodicity)
=====================

[Qualcomm] First, in our understanding, SMTC should be frequency specific unless it is infra-frequency measurement (allow 2 periodicity). But redirection should be inter-frequency case. So only one SMTC periodicity can be used in this case
Then, in our understanding, the intention of this RAN1 agreement is to recommend network to provide SMTC to UE, and reduce UE’s hypothesis number of blind detection of SSB if NW does not provided it for some reason. So, if there is misalignment on SMTC between UE and NW, UE will follow RAN1 spec which may cause longer detection latency.  
If you have concern on above RAN1 agreement, maybe we can consider rewording to “if it is not provided, UE will perform cell search in target NR frequency as specified in section 4.1 of TS 38.213 for cell search”

	vivo
	Alt-2
	Following what has been specified in RAN1 spec is enough

	Ericsson
	Alt-xxx
	It is not World Class standard to specify UE assumptions, we should specify UE requirements / actions😊 

Apparently RAN4 did not say this was mandatory e.g. the UE may have a a valid measurement configuration with the same STMC. Perhaps we could simply say it is provided in case the UE does not have a configuration for that frequency. 

	Huawei
	Alt-1
	We don’t need to specify anything in RAN2. If the UE has measured the frequency already, the UE already knows the timing, so it seems strange to say that the UE will always consider 5ms as the period.

	Nokia
	Alt-2
	This is specified in RAN1 for the cases when there is no SMTC for NR carrier indicated in the redirection, it is justified to assume/specify the default value and corresponding UE behaviour.


Summary for Q2: Different companies had different opinions on whether to capture UE assumption when SMTC of target cell is not provided. As compromise, we can try the way that we don’t specify UE behaviour in TS36.331/TS38.331 but put a condition that if the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. 
Proposal 2: In LTE to NR redirection and intra-NR redirection, SMTC of target frequency is based on timing reference of PCell and optional present. If absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.
2.2 NR PSCell/SCell addition and HO

This part was controversial during online discussion. The open issues are whether blind HO is the only scenario, and whether it is MN or SN to provide target SMTC information in NR PSCell addition for ENDC.

Issue 3: For NR PSCell/SCell addition and HO, in which scenario (e.g. blind HO) network needs to indicate target cell SMTC to avoid UE blindly search the SSB of target cell the whole SSB period.

During the discussion, it seems to be the consensus that target cell SMTC info based on timing of current serving cell is helpful for both UE and network:

· For UE, it can avoid blindly search the SSB of target cell the whole SSB period, which may last a long time and cause HO failure due to timer expire. 

· For network, it helps network’s KPI on HO latency

However, some companies raised some concerns that network does not need to provide the information in case it is not a blind HO. They thought this is only for blind handover of PSCell addition. So, they questioned if the network always needs to send this information in all cases. While some companies thought this information needs to be provided for all cases and not just blind HO.

To make progress, rapporteur proposed one compromised solution: network mandatory indicates SMTC of target cell in case of blind NR PSCell/SCell addition and HO, otherwise, it can be optional present (FFS definition of NR PSCell/SCell addition and HO). For definition of blind HO, rapporteur proposed a simple definition: NW has not received valid measurement results of the target cell from UE before NR PSCell/SCell addition and HO. 

In summary, we have the following 3 options on the table:

· Option 1: network mandatory indicates SMTC of target cell in all cases.

· Option 2: network optionally indicates SMTC of target cell. FFS UE behaviors if it is not provided.

· Option 2a: network optionally indicates SMTC of target cell. RAN4 can specify looser UE requirement for handover execution time if the network does not provide the information
· Option 3: as compromised solution, network mandatory indicates SMTC of target cell if NW has not received valid measurement results of the target cell from UE before NR PSCell/SCell addition and HO, otherwise, it can be optional present.

Companies are invited to provide their opinions on preference on these 3 options.
Question 3: For NR PSCell/SCell addition and HO, which option do you prefer?

	Company
	Preferred option
	Comments 

	Qualcomm
	Option 1,

Option 3 is acceptable 
	Although we think this information should be mandatory provided for all cases and not just blind HO, we can accept the compromised option 3 to make progress. At least in blind PSCell/SCell addition and HO, such info is necessary because UE did not receive any measurement information before, it needs to search for that cell and try to complete the first PSCell addition. Without target cell SMTC based on timing of current serving cell, we could not see a way for the UE getting the SSB timing offset with respect to the LTE Pcell. Then UE has to do blind detection and prone to causing PSCell addition failure, especially when target cell’s SSB periodicity is long.



	MediaTek
	Option 1 or Option 3
	From UE implementation point of view, we think that SMTC should always be provided at least for blind handover case. 

	ZTE
	Seems no suitable choice, and Option1 is not acceptable for us
	In our understanding, this information is useful when UE is totally unaware of the SSB position of target cell. So when UE is already aware of SSB position of target cell(e.g. via previous measurement), this information is not needed. 
Option1 is not acceptable for us, because from network perspective, it is not clear how to obtain/calculate this information. 

[Qualcomm] That is why we proposed solution3 to differentiate the necessary scenarios network shall provide this information. The wording can be discussed further
In case of HO, this field is filled by target cell, but it should be based on the timing of source cell, which means target cell have to “calculate” it’s own SMTC configuration based on the timing of source cell. When the target cell receives Handover Request message, and the target cell is unaware of the timing difference between serving cell and target cell, then it’s impossible for network to generate the correct “SMTC offset”. 

[Qualcomm] At least in ENDC case, we have inter-node message to exchange SMTC via MeasurementTimingConfiguration message
One possible solution is that source cell always provides the target SMTC information in handoverPreparationInformation, which implies that source cell should always be aware of the SFTD results and the refined the SMTC configurations of target cell.(even in case of blind ho). 

[Qualcomm] As we said in comments of Q4, it is up to infra-vendor to choose whether MN or SN to provide this info. If you prefer to send it in handoverPreparationInformation, then we are also fine with it.
Option3 looks like a network requirement, rather than UE behaviour. In our understanding, the SMTC configuration should be optional configured. In case the field is absent and UE cannot obtain that information through other ways(e.g. MO or SIBs), our assumption is that UE can try to detect the target SSB until T304 expires, no handover failure would be happen before T304 expires.
[Qualcomm] Yes, then in this case, UE has to do blind detection, which is expected to last a long time cause long HO latency, and higher HO failure probability, which will also have impact on infra-vendor’s KPI.

	vivo
	Option1 / option 3
	For blind HO, at least UE needs the SMTC to avoid the blind detection.

	Ericsson
	Option 1 is no acceptable. Option 3 can be refirmulated and made acceptable.
	Blind HO does not exist from an RRC perspective, but we can reformulate option 3 to say something about the UE having a measConfig associated to the target frequency.

Note: I suggest that to be the first topic to be discussed, as the others may follow from that.

	Huawei
	Option 2
	If the network does not know the timing difference between source and target, it cannot configure any measurement for the target, so options 1 and 3 are not possible.

We can leave it to RAN4 to specify looser UE requirement for handover execution time if the network does not provide the information. 

	Nokia
	Option 1 not acceptable
	In most cases, the UE would have the SMTC of the target cell (for HO or PSCell/SCell addition), so its mandatory presence (Option 1) is sub-optimal and not logical. However, we agree it can be optionally signaled in various cases, e.g. the network would like to configure the UE with a different/updated SMTC when the target cell becomes the serving. Anyway, if the frequency of the target cell was a part of the MO, then there seems to be no justification for the mandatory presence…


Summary for Q3: Similar to question 2, different companies had different opinions on in which condition network should indicate SMTC of target cell for NR PSCell/SCell addition and HO. We can try the similar compromised solution as proposal 2. 
Proposal 3: In NR PSCell/SCell addition and HO, SMTC of target cell is optional present. If absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.
During the discussion, some companies thought for NR PSCell addition case (for ENDC), the content will probably come from MN and hence may be better in 36.331. While some companies thought it comes from SN. So we have two solutions on the table:

· Option-1: For NR PSCell addition, target cell SMTC with respect to timing of LTE PCell is indicated in MN, i.e. CR in TS 36.331

· Option-2: For NR PSCell addition, target cell SMTC with respect to timing of LTE PCell is indicated in SN, i.e. CR in TS 38.331

Companies are invited to provide their opinions on these two solutions.
Question 4: For NR PSCell addition, do you think whether it is MN or SN to provide target cell SMTC with respect to the LTE PCell?

	Company
	Preferred solution
	Comments 

	Qualcomm
	No strong opinion. Slightly prefer Option-1
	As chipset vendor, we think there is no much difference of both solutions from UE’s perspective. We think the difference is mainly in NW side: for example, NW needs some coordination in solution 2 (e.g. MN forwards SFTD results to SN in CG-ConfigInfo). Furthermore, the required SSB offset of target cell is based on reference timing of current serving cell (i.e. MN), so it may be easier for NW to send this information in MN. Therefore, we slightly prefer option-1. However, we think infra-vendors are in better position to answer this question.  



	MediaTek
	No strong view
	We think that both way is fine.

	ZTE
	
	We have to differentiate PSCell(SN) addition and PSCell change cases. 

For PSCell(SN) addition, it is probably based on measurement, then the SMTC information seems no necessary, but we prefer to let MN to provide such information because target cell might not be able to calculate the correct “Offset” as we commented in Q3.

However, MN is unaware of PSCell change(within same SN), and the procedure might be triggered by SRB3 without MN involved, then the only solution is to let SN to provide SMTC information. And the issues we mentioned in Q3 still appears.
[Qualcomm] This question is just for PSCell addition. For PSCell change case, we provide this information in ReconfigurationWithSync of 38.331.

	vivo
	
	Either way is ok.

	Ericsson
	
	

	Huawei
	
	For PSCell addition, it would be the MN (timing towards LTE PCell). For PSCell change, it would be the SN (timing towards previous NR PSCell). 

	Nokia
	
	What does it mean “indicated in MN/SN”? Either provided to the UE by the MN or SN (not yet configured? As claimed by ZTE, the PSCell addition in EN-DC will be measurement based, so there seems to be no need to provide that. 


Summary for Q4: This question is about network signalling procedure. During offline discussion, one reasonable way is that SMTC of target cell is indicated by the node which triggers the procedure. Specifically, the below table 1 is the summary of all cases:

	Scenario 
	LTE or NR RRC format (36.331 or 38.331)
	Timing reference

	LTE-NR redirection
	36.331
	LTE PCell

	LTE-NR interRAT HO
	36.331
	LTE PCell

	PSCell addition
	36.331
	LTE PCell

	SN change
	36.331
	LTE PCell

	PSCell change
	38.331
	NR PSCell

	NR-NR redirection
	38.331
	NR PCell

	Intra-NR HO
	38.331
	NR PCell

	NR SCell addition
	38.331
	SpCell of associated cell group (PCell in case of SA, PSCell in casr of ENDC)


Proposal 4: In NR PSCell/SCell addition and HO, SMTC of target cell is indicated by the node which triggers the procedure: 

· Proposal 4-1: For scenarios of NR PSCell addition, SN change and LTE to NR HO, SMTC of target cell is indicated in LTE RRC format, and it is based on timing reference of LTE PCell 

· Proposal 4-2: For scenarios of NR SCell addition, PSCell change and intra-NR HO, SMTC of target cell is indicated in NR RRC format, and it is based on timing reference of SpCell of associated cell group.
3 Summary

After offline discussion, we propose:

Proposal 1: In LTE to NR redirection and intra-NR redirection, SCS of target NR frequency is mandatory present.

Proposal 2: In LTE to NR redirection and intra-NR redirection, SMTC of target frequency is based on timing reference of PCell and optional present. If absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.

Proposal 3: In NR PSCell/SCell addition and HO, SMTC of target cell is optional present. If absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.

Proposal 4: In NR PSCell/SCell addition and HO, SMTC of target cell is indicated by the node which triggers the procedure: 

· Proposal 4-1: For scenarios of NR PSCell addition, SN change and LTE to NR HO, SMTC of target cell is indicated in LTE RRC format, and it is based on timing reference of LTE PCell 

· Proposal 4-2: For scenarios of NR SCell addition, PSCell change and intra-NR HO, SMTC of target cell is indicated in NR RRC format, and it is based on timing reference of SpCell of associated cell group.
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