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1 Introduction

In the previous RAN2 meetings, progress was made on introducing SC-PTM offset to increase the probability for a UE to reselect a frequency which supports its interested MBMS services. This email discussion aims to address the remaining issues on SC-PTM offset.
[97bis#36][eNB-IoT/feMTC] SC-PTM offset
-
Progress on SC-PTM offset in eNB-IoT and FeMTC
-
Intended outcome: Email discussion report to next meeting

-
Deadline: Thursday 04/27/2017
2 Discussion
In the current TS36.304[1], the definition of QoffsetSCPTM in intra-frequency cell reselection is as follows:

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
[image: image1.emf] 

R s  = Q meas , s  + Q Hyst   -   Qoffset temp   R n  = Q meas , n   -   Qoffset  -   Qoffset temp    


where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Except for NB-IoT, equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, plus QoffsetSCPTM, if QoffsetSCPTM is valid, otherwise this equals to Qoffsetfrequency.
For NB-IoT equals to QoffsetSCPTM, if QoffsetSCPTM is valid plus QoffsetDedicatedfrequency for any frequency other than the frequency of the dedicated frequency offset, if QoffsetDedicatedfrequency is valid, otherwise this equals to Qoffsetfrequency (if QoffsetDedicatedfrequency is valid Qoffsetfrequency is not used) plus QoffsetSCPTM, if QoffsetSCPTM is valid.

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3]


The actual value of QoffsetSCPTM is defined in TS36.331[2] as (scptm-FreqOffset-r14
* 2) [dB]. The scptm-FreqOffset-r14 is defined as integer (1..8).
The email discussion addresses the following aspects of SC-PTM offset:

· Possible ping-pong problem
· Value range
· Use of frequency specific offset with SC-PTM offset
· Cell re-selection after the MBMS service(s) is stopped
2.1 Ping-pong problem
In the definitions of Rn and Rs, the QoffsetSCPTM is only included in Rn for the neighbor cells. Thus, the QoffsetSCPTM will be used for the calculation of Rn for the neighbor cells on the MBMS frequencies. However, if one of these neighbor cells becomes the serving cell through the inter-frequency cell re-selection procedure, the QoffsetSCPTM is not used for the calculation of Rs for this cell any more. In this case, the UE may re-select another neighbor cell onthe same or another MBMS frequency. In other words, some ping-pong problems might arise[3].
Discussion point 1. Companies are invited to provide their views on whether these ping-pong problems exist and need to be addressed.
	Question #1: Whether these ping-ping problems exist and need to be addressed?

	Company name
	Answer/Comments

	Huawei
	Yes, the ping-pong problems exist. 
As the QoffsetSCPTM is only applied for inter-frequency cells, there is no ping-pong problem among different cells on the same MBMS frequency. 

However, since the offset is not used for the serving cell, even if the serving cell is on a MBMS frequency, other neighbouring cells on other MBMS frequencies may have bigger Rn values than Rs. Thus, the ping-pong problem among cells on different MBMS frequencies exists and needs to be addressed.

	Ericsson
	In case of inter-frequency cell re-selection, from a frequency not supporting SC-PTM, to the frequency supporting SC-PTM, the QoffsetSCPTM is indeed no longer applied after the UE has re-selected to the SC-PTM frequency, i.e. is on the serving cell. The Qhyst parameter can possibly prevent some of the ping-pong risk, but QoffsetSCPTM may be set (much) higher than Qhyst, or in other words Qhyst settings are not guided by SC-PTM configuration, i.e. we confirm the potential risk of ping-pong. 

	Nokia
	We agree that ping-pong problem exist.

	Intel
	We also see the potential risk of ping-pong with current method of using the QoffsetSCPTM.

	ITRI
	No, the ping-pong problems does not exist.

According to the current description for QoffsetSCPTM in 36.304, the QoffsetSCPTM is a positive value and used to reduce the ranking value (Rn) for the inter-frequency neighbour cells.  (i.e., prioritize the serving frequency)

It seems reasonable for a UE which is receiving MBMS services via SC-PTM to stay in that serving frequency by reducing the ranking value of the inter-frequency neighbour cells.

The Ping-Pong problem means that the UE reselects to the reselected cell and then reselects back to the original cell based on the ranking.  We think this Ping-Pong problem may not exist based on the following example:

If QoffsetSCPTM is valid and the UE which is receiving MBMS services via SC-PTM still reselects to the inter-frequency neighbour cells, this implies that the ranking value of the reselected cell which has subtracted QoffsetSCPTM offset is still better than that of the serving cell. 

When the UE camps on the reselected cell, there are two cases needed to considered:

Case 1:  If QoffsetSCPTM is still valid, the UE may not reselect back to the original cell because the ranking value of the original cell will be subtracted QoffsetSCPTM offset.  (i.e., prioritize the reselected (serving) frequency)

Case 2:  If QoffsetSCPTM is NOT valid, the UE may not reselect back to the original cell immediately because the rank value of the current serving cell is better than the original cell with at least a QoffsetSCPTM offset.

Based on the above analysis, we think that Ping-Pong problem does not exist.

	ZTE
	Based on our understanding, the usage of QoffsetSCPTM is to prioritize the frequency which has the MBMS service that the UE is interested in receiving. But according to the formula of Rn, only setting QoffsetSCPTM a negative value can we achieve the purpose of prioritizing the neighbor frequency.

So we think the current usage of QoffsetSCPTM isn’t correct. We suggest to choose one of the following modification options:

· Option 1: To change the formula of Rn as “Rn = Qmeas,n - Qoffset - Qoffsettemp + QoffsetSCPTM” and delete the description of QoffsetSCPTM from Qoffset 

· Option 2: To support the negative value range for the QoffsetSCPTM (e.g. scptm-FreqOffset-r14 parameter in SIB5-NB in 36.331).

We slightly prefer option1.

Furthermore, we try to clarify the above so-called ping-pong issue. After one of the neighbor cells becomes the serving cell through the inter-frequency cell re-selection procedure, there may exist two sub cases:

1) SIB15 (or SIB15-NB) is broadcasted in the new serving cell and indicates for another frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) of a MBMS service that the UE is interested in receiving
2) SIB15 (or SIB15-NB) is broadcasted in the new serving cell but indicates none of frequencies which has MBMS service that the UE is interested in receiving
In sub case 1), we think if the UE really want to receive another MBMS service, it can do this by using the QoffsetSCPTM broadcased in the new serving cell (with positive value and the above modification option1). This is the desired operation rather than a ping-pong issue.

In sub case 2), the QoffsetSCPTM is not valid for any of neighbor frequency. the UE will do the inter-frequency reselection mainly base on the measument. The measument result of the serving cell may be not so good that may cause the UE to interrupt the current MBMS service and re-select to another frequency. Such operation is undesired and can be seen as a ping-pong issue. In this case, we think the UE should try to stay in this serving frequency until the current MBMS session is finished.

	Qualcomm
	There is a potential ping-pong situation if the offsets are not set correctly.


If the answer of discussion point 1 is “Yes”, solutions for this ping-pong problem need to be discussed. 
Discussion point 2. Companies are invited to provide their views on solutions for the ping-pong problems.
	Question #2: Potential solutions to address the ping-pong problems

	Company name
	Solutions/Comments

	Huawei
	Since the reason for the ping-pong problems is that QoffsetSCPTM is only used for calculating Rn, introducing QoffsetSCPTM also in Rs can solve the problems:
Rs = Qmeas,s + QHyst - Qoffsettemp - QoffsetSCPTM
Rn = Qmeas,n - Qoffset - Qoffsettemp - QoffsetSCPTM

	Ericsson
	We have not been in favour of a specific SC-PTM offset value, i.e. use of “infinite” value avoids some of these discussions, and mimics better the legacy behaviour where SC-PTM frequencies have the highest priority.
In case SC-PTM offset value is used, one option is to apply the SC-PTM offset to the serving cell. However in case the UE moves during reception of SC-PTM, the UE shall than also apply the SC-PTM offset for the current frequency. 

	Intel
	We are ok with applying QoffsetSCPTM to both cell-ranking calculations Rs and Rn.

	ITRI
	No, the ping-pong problems does not exist.

	ZTE
	We don’t think it’s suitable to use QoffsetSCPTM for Rs since QoffsetSCPTM is defined in SIB5, a SIB for inter-frequency configuration.

We think a clarification may be introduced in 36.304 that if SIB15 (or SIB15-NB) is broadcasted in a serving cell but indicates none of frequencies which has MBMS service that the UE is interested in receiving, the UE can use negative value for the broadcasted QoffsetSCPTM for all the neighbor frequencies to reduce the priorities of neighbor frequencies until the current MBMS session is finished. 

We give a modification example as following(assume we use the above option1):
If the UE is capable of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE considers QoffsetSCPTM to be valid  for that frequency during the MBMS session [2] as long as the two following conditions are fulfilled:

1)
the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20 (or SIB20-NB);

2)
Either:

-
SIB15 (or SIB15-NB) of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) [22] of this service; or
-
SIB15 (or SIB15-NB) is not broadcast in the serving cell and that frequency is included in the USD of this service.

Note: if SIB15 (or SIB15-NB) of the serving cell indicates none of neighbour frequencies has one or more MBMS SAIs included in the MBMS User Service Description (USD) of this service, the UE can use negative value for the broadcasted QoffsetSCPTM for all the neighbor frequencies.


	Qualcomm
	It makes sense to apply QoffsetSCPTM to the serving cell and frequency (to make the UE sticky to this frequency).


2.2 Value range of QoffsetSCPTM
According to the definition in 36.304, Rn is calculated as follow:

Rn = Qmeas,n – (Qoffsetfrequency + QoffsetSCPTM) – Qoffsettemp
The scptm-FreqOffset is common for all MBMS frequencies with the value range of integer (1..8). The Rn becomes smaller with a positive value of QoffsetSCPTM, which is conflict with the intention to promote the MBMS frequencies.

Discussion point 3. Companies are invited to provide their views on whether negative values of QoffsetSCPTM should be used instead:
	Question #3: Whether negative values of QoffsetSCPTM should be used instead?

	Company name
	Answer/Comments

	Huawei
	Yes, negative values shall be defined. Otherwise, according to the formula for Rn calculation, a positive value of QoffsetSCPTM will make Rn smaller, which will demote the MBMS frequencies.

	Ericsson 
	In our understanding this was something that was (simply) overlooked, i.e. the offset range must have negative values because the offsets are subtracted.

It should also be clarified that “-infinite” shall be used. 

	Nokia
	Agree that negative values are needed.

	Intel
	We can also keep the positive value as it is and modify the equations as

Rs = Qmeas,s + QHyst - Qoffsettemp + QoffsetSCPTM
Rn = Qmeas,n - Qoffset - Qoffsettemp + QoffsetSCPTM

	ITRI
	No.

It seems reasonable for a UE which is receiving MBMS services via SC-PTM to stay in that serving frequency by reducing the ranking value of the inter-frequency neighbour cells.

	ZTE
	See the comment for discussion point 1.

We suggest to choose one of the following modification options:

· Option 1: To change the formula of Rn as “Rn = Qmeas,n - Qoffset - Qoffsettemp + QoffsetSCPTM” and delete the description of QoffsetSCPTM from Qoffset 

· Option 2: To support the negative value range for the QoffsetSCPTM (scptm-FreqOffset-r14 parameter in SIB5-NB in 36.331).

We slightly prefer option1.

	Qualcomm
	Yes QoffsetSCPTM should make that frequency more preferred, not less.


2.3 Use of frequency specific offset with SC-PTM offset

In RAN2#97bis, it was proposed to omit the frequency specific offset when SC-PTM offset is used [4].But there was no conclusion.
Discussion point 4. Companies are invited to provide their views on whether the frequency specific offset should be ignored when SC-PTM offset is used:

	Question #4: Whether the frequency specific offset should be ignored when SC-PTM offset is used?

	Company name
	Answer/Comments

	Huawei
	Yes, the frequency specific offset should be ignored when SC-PTM offset is used because, in our understanding, the intention of these two offsets are conflicting:

· The intention of the frequency specific offset is to steer UEs towards specific frequencies to achieve load balancing. 
· The intention of the SC-PTM offset is to make the UEs camp on the MBMS frequencies no matter the load on these frequencies. 

	Ericsson
	In our view it makes sense that the frequency offset is not used, when the SC-PTM offset is used, because the frequency offsets can “contradict” the SC-PTM offset, i.e. prevent the UE from going to a frequency where it can receive SC-PTM. The SC-PTM offset is also used temporarily, i.e. eventually the frequency offsets will be used again, when the UE is no longer interested to receive SC-PTM. 

In this context we wondered if we could be make it as “simple” as this?:

1.
Apply only SC-PTM offset, when applicable

2.
Otherwise apply only Dedicated offset, when applicable

3.
Otherwise apply only Frequency offset, when applicable
We are not sure if there is a need to “add up” offsets for inter-frequency cell re-selection?

	Nokia
	In practise, we are not confident that all these offsets will be configured simultaneously by the NW..

	Intel
	We can stick to the agreement to ignore the dedicated frequency offset when QoffsetSCPTM is applied.

	ITRI
	We share the same view with Huawei.

	ZTE
	Yes.

In last meeting, we already have the following agreement:

· The UE shall ignore the dedicated frequency offset, if applicable, when the UE is interested to receive an MBMS session (i.e. when the UE applies the SC-PTM offset)
For the Qoffsetfrequency in SIB5-NB, it’s for load balancing between frequencies. Since MBMS service receiving would not bring additional load to network, such frequency specific offset can be ignored when SC-PTM offset is used.  

	Qualcomm
	Yes, priority should be SC-PTM reception hence frequency offset should not be applied when SC-PTM offset is spplied.


2.4 Cell re-selection after the MBMS service(s) is stopped
The QoffsetSCPTM makes the UEs camp on one frequency which provides their interested MBMS service(s). After the end of the MBMS service(s), the UE shall stop using the SC-PTM offset in cell ranking. However, if the current cell is “good enough”, the UEs will not search for a higher ranked cell, which might affect the load balancing of these frequencies. Thus, similar as LTE, it was proposed in the RAN2#97bis that the UEs shall search for a higher ranked cell as soon as possible after it stops using the QoffsetSCPTM.
Discussion point 5. Companies are invited to provide their views on whether the UEs shall search for a higher ranked cell as soon as possible after it stops using the QoffsetSCPTM:

Option 1. Yes, why?

Option 2. No, why?

Option 3. Other

	Question #5: Whether the UEs shall search for a higher ranked cell as soon as possible after it stops using the QoffsetSCPTM?

	Company name
	Option
	Answer/Comments

	Huawei
	Option 1
	Yes, the UEs shall search for a higher ranked cell as soon as possible after the interested MBMS service(s) is stopped. Otherwise, many UEs will camp on the MBMS frequencies even after the MBMS service(s) is stopped. From the network perspective, this affects the load balancing.

	Ericsson
	
	Yes, when the MBMS frequency provides good coverage, and does not require the UE to measure, it may attract a lot of UEs that once upon a time were interested in MBMS. 
But when the UE re-selected to the MBMS frequency, then the UE has measurements based on which the UE may re-select to a stronger cell after the MBMS session has ended. It is also in the interest of the UE to be on the strongest cell, even when it also wants to avoid measurements. 

We are open to discuss this topic more…

	Nokia
	Option 1
	We agree with Huawei

	Intel
	Option 1
	Yes and the search can be immediately or as soon as possible or randomly.

	ITRI
	Option 1
	The UEs shall search for the best cell as soon as possible after it stops using the QoffsetSCPTM

	ZTE
	Option 1
	We prefer that the UE should search for a higher ranked cell as soon as possible after it stops receiving the MBMS service in order to find a better cell for unicast service transmission.

	Qualcomm
	Option 1
	Agree with Huawei. It does not make sense for UE to do this randomly !


2.5 Other related issues

Please indicate any other issues not covered in this document.
Discussion point 6: Cell re-selection to cell supporting SC-PTM and broadcasting MBMS session the UE is interested to receive (assuming the UE is camped on a cell not supporting SC-PTM and/or not broadcasting MBMS session the UE is interested to receive):

Intra-frequency: QoffsetSCPTM is not used for intra-frequency cell re-selection, i.e. the UE is on the best ranked/strongest cell.
Inter-frequency: QoffsetSCPTM is used for inter-frequency cell re-selection, i.e. the SCPTM offset can trigger the UE to re-select to the frequency that supports SC-PTM.
	Company name
	Issues and proposals

	Ericsson
	In our view QoffsetSCPTM is similar as Qoffsetfrequency a “frequency” offset, i.e. applied to all cells on that frequency. The QoffsetSCPTM is used for inter-frequency cell re-selection, and can trigger re-selection to a frequency where SC-PTM is provided. 

In our view it needs to be clarified that “and the reselected cell is broadcasting SIB20 (or SIB20-NB)” does not imply that the QoffsetSCPTM is not applied to cells on the SC-PTM frequency that do not broadcast SIB20/SIB20-NB. In our view the UE shall also for inter-frequency re-select to the best ranked/strongest cell on the SC-PTM frequency.

	ITRI
	We agree that “QoffsetSCPTM is similar as Qoffsetfrequency a “frequency” offset” and the QoffsetSCPTM should be applied to all cells on that frequency.
However, how QoffsetSCPTM can trigger re-selection to a frequency where SC-PTM is provided may need further discussion. This is related to how to define “reselected cell”. We will discuss this in following table.


	Company name
	Issues and proposals

	ITRI
	In 36.304, 
If the UE is capable of SC-PTM reception and is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE considers QoffsetSCPTM to be valid during the MBMS session [2] as long as the two following conditions are fulfilled:

1)
the UE is capable of SC-PTM reception and the reselected cell is broadcasting SIB20 (or SIB20-NB);

2)
Either:

-
SIB15 (or SIB15-NB) of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) [22] of this service; or

-
SIB15 (or SIB15-NB) is not broadcast in the serving cell and that frequency is included in the USD of this service.

As we know, “the reselected cell” was used from MBMS, but it is a little confused here for SCPTM.  Does it mean the serving cell or the cell to which UE attempts to reselect before ranking or after ranking? We like to clarify the meaning of “the reselected cell”.


	Qualcomm
	QoffsetSCPTM is applicable to frequency hence applies to all the cells on that frequency. We see the text in 36.304 needs to cater for two cases:

A.  While UE is camped on a cell that does not provide SC-PTM service then apply QoffsetSCPTM to neighbours that do broadcast the desired SC-PTM service.

B.  While UE is camped on a cell that does provide SC-PTM service then apply QoffsetSCPTM in order to make UE sticky to the current cell/frequency 
As the text defining validity of QoffsetSCPTM is in ‘Cell Reselection evaluation process’ section, we think it is covering case A. But at the same time the text also implies it is the serving cell, e.g. it says reselected cell is broadcasting SIB 20(-NB). The text essentially needs to say ‘UE to apply QoffsetSCPTM as long as the cell is broadcasting required SC-PTM service; cell in this case can be serving cell or neighbour cell.


3 Summary of email discussion
There are seven companies participated in the email discussion: Huawei/HiSilicon, Ericsson, Nokia, Intel. ITRI, ZTE and Qualcomm.
Discussion point 1. Whether these ping-pong problems exist and need to be addressed?
· 6 companies confirmed the ping-pong risk with the current method of using QoffsetSCPTM.
Observation 1:  The ping-pong problems exist with the current method of using QoffsetSCPTM.

Discussion point 2. Solutions for the ping-pong problems
· 4 companies think applying the offset for calculation of both Rs and Rn can solve the ping-pong problems.
· 1 company wants to use neglect value for the neighbouring frequencies if the serving frequency provides the interested MBMS service of the UE.
· 1 company thinks that in case the UE moves during reception of SC-PTM, the UE shall than also apply the SC-PTM offset for the current frequency.
Proposal 1: Introduce QoffsetSCPTM in the calculation of both Rs and Rn to solve the ping-pong problems.
Discussion point 3. Whether negative values of QoffsetSCPTM should be used instead?
· 6 companies confirm that using the current positive values in the current formula is not correct. However, there are different views on the solution:
· 3 companies think that negative values should be introduced instead of current positive values.
· 2 companies think that “- QoffsetSCPTM” should be changed to “+ QoffsetSCPTM” in corresponding formula. In this case positive values can be kept to avoid ASN.1 impacts.
Rapporteur’s comment: Since the result of these two options are totally the same, to avoid ASN.1 impact, it is proposed to change “-” before QoffsetSCPTM to “+” instead of introducing negative values.

Proposal 2: Change “- QoffsetSCPTM” in current formula to “+ QoffsetSCPTM”.
Discussion point 4. Whether the frequency specific offset should be ignored when SC-PTM offset is used?

· 6 companies think that the frequency specific offset should be ignored when SC-PTM offset is used.
Proposal 3: Ignore the frequency specific offset when SC-PTM offset is applied.
Discussion point 5. Whether the UEs shall search for a higher ranked cell as soon as possible after it stops using the QoffsetSCPTM?
· 6 companies think that the UEs shall search for a higher ranked cell as soon as possible after it stops using the QoffsetSCPTM.
· 1 company propose that we discuss the topic a bit more.
Proposal 4: The UE searches for a higher ranked cell as soon as possible after it stops using the QoffsetSCPTM.
Other related issues: 
· 2 companies propose to clarify that QoffsetSCPTM is also applied to cells on the SC-PTM frequency that do not broadcast SIB20/SIB20-NB.
· 1 companies propose to clarify that QoffsetSCPTM can be applied to both serving cell and neighbour cell if the cell is broadcasting required SC-PTM service.
Proposal 5: QoffsetSCPTM is also applied to cells on the SC-PTM frequency that do not broadcast SIB20/SIB20-NB.
Proposal 6: Clarify that QoffsetSCPTM can be applied to both serving cell and neighbour cell if the cell is broadcasting required SC-PTM service.
4 Proposed way forward
Based on the outcome of the email discussion, the corresponding observation and proposals are listed below.
Observation 1:  The ping-pong problems exist with the current method of using QoffsetSCPTM.

Proposal 1: Introduce QoffsetSCPTM in the calculation of both Rs and Rn to solve the ping-pong problems.

Proposal 2: Change “- QoffsetSCPTM” in current formula to “+ QoffsetSCPTM”.
Proposal 3: Ignore the frequency specific offset when SC-PTM offset is applied.
Proposal 4: The UE searches for a higher ranked cell as soon as possible after it stops using the QoffsetSCPTM.

Proposal 5: QoffsetSCPTM is also applied to cells on the SC-PTM frequency that do not broadcast SIB20/SIB20-NB.
Proposal 6: Clarify that QoffsetSCPTM can be applied to both serving cell and neighbour cell if the cell is broadcasting required SC-PTM service.
Corresponding CR is provided in document [5].
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