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1. [bookmark: _Ref92907712] Introduction
This email discussion is to collect views related to the phase 3 of the RRC RILs discussion. 

· [AT118e][801][SON/MDT] Summary of RILs discussion (Ericsson, Huawei)
For 1st round: Based on pre118 #801 email discussion, figure out the controversial RILs and RILs with easy agreeable proposals.
For 2nd round: Discuss NOKIA094, H073, Z422 and proposal 3-19 in R2-2206344 and try to get consensus on these issues.
For 3rd round: “To be discussed how/where information associated to the visited PSCells [ensuring the chronological order] should be captured in the spec”
	1st round  Intended outcome: Report full of proposals…
	1st round Deadline: 11:23 UTC, Tuesday May 10th
	2nd round  Intended outcome: Report full of proposals…
	2nd round Deadline: 11:23 UTC, Monday May 16th
	3rd round  Intended outcome: Report with only one proposal…
	3rd round Deadline: 11:23 UTC, Wed May 18th

In order to allow some time for the conclusions before the online session, Rapporteur invites companies to provide comments at latest by Wednesday May 16th, 09:00 UTC.
2. Discussion
This email discussion will in particular focus on the modelling of the new Rel.17 PSCell MHI framework. All the other open RILs were addressed during the previous online sessions.
Related to MHI, during the online discussion, the following was agreed:
For the Rel.17 PSCell MHI, the PSCells visited while connected to a certain PCell X are appended to the certain PCell X List in the MHI in the nested structure when the corresponding PCell X related entries are appended to the MHI. To be discussed how/where information associated to the visited PSCells [ensuring the chronological order] should be captured in the spec.

To solve the issue highlighted in yellow above, two alternatives were proposed during the previous the email/online discussion:
a) Add variable that stores all the PSCells visited while connected to PCell X. Such visited PSCell are added into the MHI, when then PCell X is added into the MHI, e.g. at PCell X change
b) UE implementation. 

When the UE is connected to a certain Pcell, the UE may be handed over through a certain number of PSCell, or experience failures in the PSCells (upon which the UE is left with no PSCell) or be deconfigured with DC (upon which the UE is left with no PSCell). As an example, the following scenario may need to be captured in the Rel.17 MHI.
Example:
· UE configured with PCell X, no PSCell.
· After 10 seconds in PCell X, the UE gets configured with a PSCell A (time without PSCell = 10 seconds)
· After 5 seconds, the UE is handed over to PSCell B (time with PSCell A = 5 seconds)
· After another 3 seconds, the UE gets PSCell B released (time with PSCell B = 3 seconds)
· After another 7 more seconds, the UE is handed over to PCell Y (time without PSCell = 7 seconds) 

When the UE is handed over to PCell Y, the PCell X is added into the MHI, and the following entries should be appended in the PSCell nested structure associated to the PCell X:
1. Time without PSCell = 10 seconds
2. PSCell A ID; timeSpent = 5 seconds
3. PSCell B ID; timeSpent = 3 seconds
4. Time without PSCell = 7 seconds

Hence, Rapporteur understanding is that for each visited PSCell there should be an entry indicating the PSCell ID of the visited PSCell, and the time spent in the PScell, and whenever the UE is left with no PSCells the UE should log the timeSpent with no PSCell
· Q1: Do you agree that as in the example above, the UE should log in the PSCell nested structure the following entries in chronological order:

· One entry for each visited PSCell (including the timeSpent with the PSCell and the PSCell ID)
· One entry for each time interval without PSCells (including the time spent without PSCell)

If you disagree, please explain what the UE should log.
	Company
	Agree/Disagree
	Comments

	Nokia
	Yes
	The UE should log: 
VisitedCellInfoList-r16 { 

VisitedCellInfo-r16: { PCell-X, timeSpent-X, visitedPSCellInfoList-r17}}, 

where: 
PCell-X, timeSpent-X is cell id and time spent in PCell 

visitedPSCellInfoList-r17 { timeSpent=10sec, PSCell-A timeSpent=5sec, PSCell-B, timeSpent=3sec, timeSpent=7sec} 

Alternatively,  we could rename time entry, once included without cell id to “noTimeSpent”:

PCell-X, timeSpent-X is cell id and time spent in PCell 

visitedPSCellInfoList-r17 { noTimeSpent=10sec, PSCell-A timeSpent=5sec, PSCell-B, timeSpent=3sec, noTimeSpent=7sec} 

In total: timeSpent-X = sum of nested PSCell visits plus noPSCell periods


	Qualcomm
	Yes
	Similar view as Nokia. Okay with any name for time spent without PSCell.

	Ericsson
	Yes
	That seems the only reasonable possibility.

	CATT
	Yes
	The time spent and Cell ID of the PSCell(s) and the time spent without PSCell are all necessary based on our agreement made in the previous meeting.

	ZTE
	Yes
	The same view as Nokia

	Huawei, HiSilicon
	Yes
	Based on Nokia’s comments, we think the Pscell MHI info should be:
VisitedPSCellInfoList-r17
· Entry 1:
· No visitedCellId-r17 included
· timeSpent-r17=10 sec
· Entry 2:
· visitedCellId-r17 = Pscell-A
· timeSpent-r17=5 sec
· Entry 3:
· visitedCellId-r17 = Pscell-B
· imeSpent-r17=3 sec
· Entry 4:
· No visitedCellId-r17 included
· timeSpent-r17=7 sec

After network gets the above MHI info, it will know Entry 1 and Entry 4 are for time spent without Pscell, so the current IE naming should be sufficient.

	CMCC
	Yes
	Both options from Nokia and Huawei are fine for us.

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur´s summary:
All companies agree with the information to be included in the MHI. Hence, Rapporteur proposes the following:
[bookmark: _Ref103767013][bookmark: _Toc103767461]The UE should log in the PSCell nested structure the following entries in chronological order:
0. [bookmark: _Toc103767462]One entry for each visited PSCell (including the timeSpent with the PSCell and the PSCell ID)
0. [bookmark: _Toc103767463]One entry for each time interval without PSCells (including the time spent without PSCell)
We should now discuss how to represent in the procedural text that the UE should capture within the MHI all the information associated to the visited PSCells, and all the time intervals without PSCells. 
Option a): Add variable that stores in the chronological order all the PSCells visited while connected to PCell X, and all the time intervals without PSCells. The content of this variable is then added into the MHI, when the PCell X is added into the MHI, e.g. at PCell X change (as agree in the online discussion).
Impact of this option is available in the CR R2-2205894.

Option b): How to capture in the MHI, the information associated to the visited PSCells and the time intervals without PSCells, is left to the UE implementation.
Related to this approach b), Rapporteur wonders how to make sure that the procedural text ensures the wanted UE behaviour discussed in Q1, without leaving ambiguity. For example, in rapporteur´s view, without introducing a UE variable, it seems not easy to specifiy an RRC procedure such that each time interval with no PSCells and each visited PSCell (with related time spent) is included in the MHI in chronological order.
· Q2: In order to facilitate the specification work, do you agree to introduce a UE variable that stores in the chronological order all the PSCells visited while connected to PCell X, and all the time intervals without PSCells? The content of this variable is then added into the MHI, when the PCell X is added into the MHI, e.g. at PCell X change (as agree in the online discussion)

· Yes, i.e. prefer option a)
· No, it should be left to UE implementation, i.e. prefer option b)

	Company
	Yes/No
	Comments

	Nokia
	No
	The variable VarMobilityHistoryReport is already serving the purpose. I has two entries for : Pcell and PScells

The only remaining thing is to apply procedural text appropriately. 

Option b) cannot be called “left to UE implementation”, since the nested structure related procedures are defined in TS38.331 as it was done for Rel-16 case. At the end, only the tuple information of {cellID; timeSpent} is of interest, and it is irrelevant when the elements are recorded. 

If it should be left to UE implementation, then also the usage of a temporal interim variable as proposed in a) should be seen as an implementation option. We also wonder what the implementation option means, given the triggers (PSCell change, addition, etc) were agreed.

The disadvantage of this additional interim variable for the PSCell visits is additional memory space needed on UE side, since allocation of the nested data structure needs to be done anyway. 	Comment by Ericsson: I assume that we all agree that the UE cannot directly log the visited PSCell into the MHI until the PCell to which the UE is currently connected is logged into the MHI. Otherwise it would append the PSCell entry into the wrong PCell
If this assumption is correct, please consider the example above. Can you please explain at the time of logging the PCell Y, how can the UE remember the information associated to the PSCell A and B without allocating memory space?

In our understanding, the only thing that could be left to UE implementation is placing PCell related entry and its time in the chronological order (prior PSCell entries in ASN.1 structure)




	Qualcomm
	NO (see comment)
	However, I have a similar view as Nokia. In my understanding, there is no need for defining the temporary RRC variable. In my view, the only thing matters from the standard perspective are that when UE adds the PCell mobility entry, at that time UE also enters the PSCell mobility information in chronological order. That is where UE stores the PSCell mobility information until UE adds the corresponding PCell ID and the time spent should be left up to UE implementation.  	Comment by Ericsson: This is true, but it is not clear from the Rapporteur point of view how to capture this functionality in the RRC specification without leveraging on UE variable.	Comment by Ericsson: This sentence seems in contradiction with the sentence above. The UE cannot store the PSCell directly into the MHI, because the PCell ID to which the UE is currently connected is not logged yet into the MHI. The PCell ID will be added only when the UE leaves the PCell. 

	Ericsson
	Yes
	It is clear that the UE cannot log directly the PSCell information into the MHI, because at the moment of visiting the PSCell the current PCell is not yet logged into the MHI. Otherwise, the visited PSCell information would be appended to the previous PCell entry which is obviously wrong. 
It is also not very clear what is the concern with the UE variable. Since the UE cannot log directly the PSCells information before the UE leaves the current PCell (for the motivations mentioned above), it seems obvious that a variable is needed to store the PSCell information before appending them into the MHI. 

	CATT
	Yes
	The addition variable for PSCell(s) is needed.

	ZTE
	See comments
	For now, a variable seems helpful to the procedure description. I understand that it is possible for UE to store PSCell information in its internal memory and stored it upon the PCell entry is set, but I guess what rapporteur wants to emphasize here is that how to capture such behavior in specs with reasonable structure.For example if UE can store VisitedPSCellInfoList-r17 while the VisitedCellInfo-r16 has not yet created? Since the entry for PCell only generated after UE leaves the previous PCell. 
On the other hand, we do like to be cautious when it comes to introducing new variable, perhaps we shall postpone the discussion to next meeting, and companies from both side can provide TP so that we can have a thorough review before jumping into conclusion.

	Huawei, HiSilicon
	Can try option a)
	We understand that the major difference between option a) and b) is: how the procedural text ensures the wanted UE behaviour discussed in Q1

During previous email discussion, we also provided an alternative, and then there are some impacts to UE logging behaivours of Pcell, however, it seemed that companies do not want to touch UE behaviours of Pcell logging at all.
For Nokia’s comments, our views are as below:
· It seems that the temporary variable for logging PSCell info is a must (UE implemenation or specified), and it will anyway take some memories at the UE side
· If the termporary variable is to be specified, the logic should be: the UE sets the termporary variable, and then move it to the formal MHI variable at some time (e.g. Pcell changes). It can be seen that the content of the temporary variable is the same as the formal variable. We think some of companies’ concerns are about the extra spec impacts and complexities, but it can be reviewed
· For “No, it should be left to UE implementation, i.e. prefer option b)”, normally we use “left to UE implemantion” for a simple or straightforward feature. For the logging of Pscell info, it seems not simple

In summary, we think we can try to progress on a), and try to limit the spec impacts.

	CMCC
	Yes
	Share the view with Ericsson and Huawei.

	
	
	

	
	
	

	
	
	

	
	
	



Rapporteur´s summary:
· Option a): 5/7 (1 company is ok with the intention, but prefer to postpone the discussion on the details)
· Option b): 2/7

Given the above outcome, Rapporteur proposes the follownig:

[bookmark: _Ref103767335][bookmark: _Toc103767464]RAN2 agrees with the intention of option a), i.e. use a UE variable in the specification to store the information in Proposal 1. Details can be left to post meeting CR discussion or next meeting.

A possible way to implement option a) is available in R2-2205894. How to implement option b) has not been discussed yet or presented in contributions/CRs. Hence, if option b) is preferred, Rapporteur would like to ask proponents to provide a TP on the procedural text needed to represent the outcome of Q1, i.e. how to represent the PSCells information into the MHI.

· Q3: If option b) above is selected, could you please provide a TP example on the RRC procedural text needed to address the outcome of Q1, i.e. how to represent the PSCells information into the MHI?

	Company
	TP for Option b)

	Nokia
	 VisitedPSCellInfoList is created according to the ongoing PSCell changes, and this is the entry in VisitedCellInfo-r16: 

VisitedCellInfo-r16: { PCell-X, timeSpent-X, {visitedPSCellInfoList-r17}}


While VisitedPSCellInfoList-r17 is generated according to the ongoing PSCell visits, while primary link is with “the current” PCell-X.

To keep the backward compatibility for the procedure on adding PCells, placing PCell cell id and time ((the “previous PCell-X”) in the variable (according ot ASN.1 structure) would be left to UE implementation. 

At the end, it is important to have a proper documentation of the visits in a time synced manner and there also the noPSCell periods have to be listed. The PCell-X can be added later, but it also does not harm to log the ID with entering the PCell-X. We believe this aspect (of the order which entry is put first in the variable) can be left to UE implementation. 

The UE has to however provide data according to the structure. 

TP in R2-2204878, with key aspects copied here:

1>	If the UE supports storage of PSCell mobility history information, upon addition of a PSCell:
2>	include a new visitedPSCellInfoList in VisitedCellInfo in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:
3>	include timeSpent in the visitedPSCellInfo; 	Comment by Nokia: To start a timer	Comment by Ericsson: This does not start a timer. This just set the timeSpent to an undefined value.
3> set the field visitedCellId in the visitedPSCellInfo  according to following:
5>	if the global cell identity of the PSCell is available:
6>	include the global cell identity of that cell in the field visitedCellId of the entry;
5>	else:
6>	include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
1>	Upon change, or release of a PSCell or upon declaring failure in a PSCell (SCG RLF or SCG HOF) while being connected to the current PCell:	Comment by Nokia: All the instances of “current: cell can be discussed further: whether to keep or remove, but explain e.g. with the NOTE below
2>	set the field timeSpent of the current entry visitedPSCellInfo as the time spent in the PSCell, while being connected to current PCell;
2>	include a new entry in visitedPSCellInfoList of the variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:	Comment by Nokia: New entry, for potentially ‘no PSCell time’
3>	if the global cell identity of the PSCell is available:	Comment by Nokia: 
4>	include the global cell identity of that cell in the field visitedCellId of the entry;
3>	else:
4>	include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
3>	include new field timeSpent of the entry while being connected to the current PCell;	Comment by Nokia: To start counting for the new entry upon change or release	Comment by Ericsson: Same comment as above. It just include a field to an undefined value.

NOTE: Detailed recording timing of the entries in VisitedPSCellInfoList is left to the UE implementation (whether the entries are recorded once the UE is connected to the current PCell or the previous PCell), however the entries are provided in VisitedCellInfoList-r16 in a chronological order e.g.: PCell id, PCell time, associated PSCell list.	Comment by Ericsson: This note does not solve the issue of when the PSCell information should be logged into the MHI. If the UE implementation logs the entry of the PSCell directly into the MHI, before adding the corresponding PCell, it would be wrong and such behaviour cannot be allowed. However, this note allows such behaviour and that is not acceptable from a specification perspective.
Further this note is in contradiction with the procedural text above.
According to the procedural text above, the UE would for example ”include a new visitedPSCellInfoList in VisitedCellInfo in variable VarMobilityHistoryReport” upon addition of PSCell directly into the MHI (which is wrong). On the other hand, this note says that the “recording timing of the entries is left to the implementation”.
Please note also that NOTEs should be only used to clarify procedural text, and should not have any normative value. Here instead we need to have a rigorous normative behaviour, otherwise the UE implementation would append the PSCell info into the wrong PCell nested structure.  


	Huawei, HiSilicon
	For option b), if it requires some changes to specs, a Note may be a good idea.
Regarding the Note proposed by Nokia, our views are as below:
· The first part, i.e. the text before however, is about the recording timing, and it seems to be related to the procedural text. In other words, there may be some confusions at the UE side. We are fine with the second part
· For Ericsson’s comments on the Note, we feel that in order to address the comments, perhaps more and more changes are needed for the Note and also for the procedural text. In the end, it may not have much difference compared with option a)

In general, we are not against option b), and we do think that either of options consumes time to disucss details.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Rapporteur´s summary
A TP has been provided for option B. Given the comments to this TP and the replies to Q2, Rapporteur suggests to discuss Proposal 2 first. 
Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE should log in the PSCell nested structure the following entries in chronological order:
	One entry for each visited PSCell (including the timeSpent with the PSCell and the PSCell ID)
	One entry for each time interval without PSCells (including the time spent without PSCell)
Proposal 2	RAN2 agrees with the intention of option a), i.e. use a UE variable in the specification to store the information in Proposal 1. Details can be left to post meeting CR discussion or next meeting.
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