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R2-114755
Email Discussion [74#31]
LTE: Rel-10 MBMS UE may respond to counting from which cells?

Rapporteur: Orange SA
Contact: Pierre.dubois@orange-ftgroup.com
Participating companies: Qualcomm inc, Huawei, HiSilicon, ASUSTeK, IPWireless, Nokia, NSN, ZTE, Ericsson, ST-Ericsson, NEC, CATT, MediaTek, Alcatel-Lucent, LGE.
1. Status and discussions summary:
At RAN2 73bis, a discussion paper from LG [1] has been presented. This paper has raised some discrepancies/lacks in the counting procedure when a UE is CA capable (or when a UE is able to receive eMBMS from on a non-serving cell). 
Indeed, in Release 10, a UE which is in RRC connected state shall respond to the counting request if it is able to receive the counting request message and if it is receiving or interested in the eMBMS service. But it is not clear if the UE shall sent the response when eMBMS is broadcast from a PCell only, from a serving cell only or from any cell. 

Several scenarios have been discussed during last meetings (RAN2#73 bis and RAN2#74), in which the Network could be unable to determine for which MBSFN area the counting response is transmitted. 
In this email discussion, we try to summarize the issues raised and the potential solutions.
The main constraint we had when discussing potential solutions is that the spec changes shall avoid as much as possible ASN1 change.  

2. MBMS counting for UE configuring multiple cells: no parallel counting
The eMBMS transmission can be handled either by the PCell, a Scell or a non serving cell:
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Figure 1: Reception of MBMS and Unicast from multiple carriers in the UE
Note: In this section we assume that there is no parallel counting (this issue is managed in the next section).

Depending on which frequency layer eMBMS is configured (PCell frequency, Scell frequency or non serving cell frequency), the counting response can be sent to a cell which is not able to manage/treat the RRC counting response message.  The following scenarios can be listed:

 A) eMBMS is configured on the Pcell frequency: the response can be sent either via the uplink PCC or via a uplink SCC. There is no issue in that case. 
B) eMBMS is configured on a SCell frequency: the UE can send the counting response via the uplink PCC/SCC. There is no issue in that case.

C) eMBMS is configured on a non serving cell frequency: The UE could send the response to a cell (PCC or SCC) which:
· Belongs to an eNB involved in the current MBSFN operation. Then, depending on the eNB implementation the eNB could either send the counting response to the appropriate MCE or drop the packet.
· Belongs to an eNB not involved in the current MBSFN operation. This eNB can still drop the request because it is not involved in this operation
.
Conclusion:  
· There is no issue to tackle in cases A and B
· Concerning the case C, there is several options:

· Limit the eMBMS UE to respond to counting request from a serving cell only. CR [2] is then needed.
· Let's this being handled by the Network implementation which can just drop the inappropriate counting response or forward it to the appropriate MCE. A note could be discussed if this way forward is chosen.
In order to clarify the behaviour in such context, where a counting request is receiving from a non serving cell, the companies are tasked with providing their choice.  The following options are proposed:
· Option 1A) Limit UE to respond to counting from the serving cell only. The CR [2] is then needed.
· Option 1B) The counting response can be dropped or forwarded to the appropriate MCE depending on the eNB implementation. A note could be added depending on companies wills.
· Option 1C
) Limit UE to respond to counting from the cells belonging to the serving eNB
	Companies
	Decision/way forward
	Comments

	Orange
	Option 1B) 
	The network can handled such case easily. A note is not needed from Orange perspective. This is common for an eNB to drop inappropriate RRC message.

limitation is not helpful in such a case

	Huawei
	Option 1A)
	If the UE responds to a MBMSCountingRequest received from a non serving cell belonging to a non-serving eNB then uplink resources are wasted. Assuming a non-serving cell has 50% possibility belonging to a non-serving eNB, half of the responses could be discarded. In Rel11 the introduction of service continuity may increase this waste due to an eNB changing the UE’s serving cells in order to provide the UE with services that it is interested to receive. We therefore prefer 1A


	ASUSTeK
	Option 1B)
	We think Option 1A) may induce inaccuracy to counting result and thus prefer Option 1B).

	NEC
	Option 1A)
	UE responding from serving cell (option 1A) seems more relevant than UE flooding all the cells and eNB dropping some inappropriate responses (option 1B).

About the CR in [2], since the UE does not know whether the Counting Request was received from a serving cell or non serving cell, there is a need for a NOTE saying that the UE does not check whether the cell is serving or not.

	IPWireless
	Option 1A)
	Since RRC IDLE UEs are not required to respond to counting (in Rel-10) and use of the counting result must employ some degree of statistical inference, then it would seem to be more consistent for the UE to respond only when the eMBMS service is available on a serving (i.e. connected) cell.

	ZTE
	Option 1A)
	We share the view of IPWireless, the counting result is inaccuracy in Rel-10(for the lack of RRC Idle UEs), so the response for non-serving cell is not so helpful.

	Ericsson, ST-Ericsson
	Option 1B)
	Option 1B would allow for simpler UE implementation. Furthermore excluding UEs responding to counting requests from non-serving cells would result in a scenario, where UEs would not respond to a counting request when they are in an MBSFN area reserved cell. Even though these cells do not participate in the MBSFN transmission, they would ideally be connected to the MCE to know about the MBMS resource allocation and also the MCH scheduling such that the unicast scheduler can take this into account.



	Qualcomm Incorporated
	Option 1B)
	eNB can easily discard unexpected counting responses.

	Nokia-NSN
	Option 1B)
	We have a slight preference towards Option 1B as it has a potential to result in a larger number of responses (better counting accuracy). It is also easier for UE implementation since it does not require a UE to check if its present serving cell is part of MBSFN area currently performing counting.   

	CATT
	Option 1B) or 1C)
	Option 1B) could help network get more counting responses, and would not bring more difficulty for UE and eUE. 

Based on option 1B), for the response is unuseful for non-serving eNB, to avoid the uplink resource wasting, we slightly prefer to limit UE only response the counting to serving eNB, i.e. Option 1C). UE could obtain the eNB information from CellIdentity in SIB1.

	MediaTek
	Option 1B)
	This enable simple UE implementation, it replies to a counting request when it can. Also, to make counting result useful, network should collect as many response as possible, making eNB forward the result to target MCE seems not a big issue.

	Alcatel-Lucent
	Option 1A)
	We prefer option 1A). This closely follows the concept that only connected state UEs are counted in the network. Our understanding of the CR[2] is that the UE responses to a MBMSCountingRequest message from any serving cell. Considering only connected mode UEs are considered in counting, we don’t see a significant difference to the decision been made by the MCE either option 1A or 1B. 


Summary:
	Option 1 A):  6 companies (Huawei, HiSilicon, NEC, IPW, ZTE, ALU) think that it is suitable to limit the counting response when counting procedure is initiated from serving cell only. 

Option 1 B): 9 companies (Orange, E//, ST E//, Nokia, NSN, QC, ASUS, CATT, MediaTek) think that such limitation is not needed.

Option 1C): 1 company (CATT) thinks that it is better to limit UE’s response only in serving eNB.



Additional comments:
Two new arguments have been provided during the email disc:

From Huawei:  If the UE responds to a MBMSCountingRequest received from a non serving cell belonging to a non-serving eNB then uplink resources are wasted. Assuming a non-serving cell has 50% possibility belonging to a non-serving eNB, half of the responses could be discarded. In Rel11 the introduction of service continuity may increase this waste due to an eNB changing the UE’s serving cells in order to provide the UE with services that it is interested to receive
Companies are invited to provide their views:

	Companies
	Agree/disagree
	Comments

	LGE
	
	Rel-11 service continuity may move most of UEs interested to receive MBMS to the eNB transmitting MBMSCountingRequest, hopefully before initiation of the counting procedure. Thus, wasted uplink resources may decrease with Rel-11 service continuity.


From Ericsson, Ericsson ST: Excluding UEs responding to counting requests from non-serving cells would result in a scenario, where UEs would not respond to a counting request when they are in an MBSFN area reserved cell. Even though these cells do not participate in the MBSFN transmission, they would ideally be connected to the MCE to know about the MBMS resource allocation and also the MCH scheduling such that the unicast scheduler can take this into account
Companies are invited to provide their views:

	Companies
	Agree/disagree
	Comments

	LGE
	
	I wonder if this scenario is really important. The scenario seems to be a minor one.


3. Parallel counting's issues
Two parallel counting procedures cannot be performed at the same time within the same MBSFN area. But two different MBSFN areas can respectively launch a counting procedure at the same time.
Depending of the MBSFN configuration (two MBSFN areas on two distinct frequencies or on the same frequency layer) and because of the usage of bitmap, an eNB, when receiving a counting response could be unable to know for which MBSFN area the counting response is transmitted.
The following figures show some scenarios in which a confusion can occur (based on assumption that two counting requests are on going, one per MBSFN area).
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Figure 2: confusing scenarios in case of parallel counting 
The use case presented in the figures above are not exhaustive, some others situations can exist in which eNB could not be able to determine for which area the counting response is.

But the main purpose of the figures is to remind that confusion can occur in many MBSFN configurations when parallel counting is on going.
Based on the previous discussions that we had offline and offline some consensual approach can be taken. In the following table, the different approaches already discussed are proposed:
	Solution/approach
	Advantages
	Drawbacks
	Comments



	Option 2 a)

Limit the counting response when eMBMS is configured on PCell only.
	Confusion should not happen anymore
	If eMBMS is configured on SCell or on a non serving cell, counting doesn't apply.
	This solution avoids the confusion in most of cases but makes "counting "very inaccurate 



	Option 2 b) 

Limit the counting response when eMBMS configured on Serving Cell only
	eNB is aware about the configured MBSFN areas and associated counting procedures. So it can, somehow reduce the confusion.
	Confusion can still occur (if eMBMS area 1 on PCell and MBSFN area 2 on Scell). 
	This solution doesn't solve the problem but can allow reducing it.

This solution is limiting and makes counting inaccurate.

	Option 2 c)

Assume that coordination is done by MCE or via OAM in such a way that parallel counting never happens
	All case are managed by this work assumption
	The MBSFN area configuration flexibility could be impacted.


	This solution has no impact on specs and on counting accuracy.

	Option 2 d)

When parallel counting is detected by the UE, it is allowed to only provide a response from the eMBMS carrier configured as PCell.
	All cases seem covered
	This solution brings complexity in UE implementation
	This solution is more complex from UE side viewpoint but has no strong impact on counting accuracy

	Option 2 e
)
None
	Nothing to be specified
	Confusion can happen
	


In order to avoid the confusion in case of parallel counting, the companies are tasked with providing their choice:
	Companies
	Decision/way forward
	Comments



	Orange
	Option 2C)
	This case is a corner case from an unlikely MBSFN area configuration. Orange doesn’t plan to have two MBSFN areas on two frequency layers in R10.

The overlapping (several MBSFN areas on the same frequency layer) is not fully supported in Rel 10. So this corner case is going to not happen in our network in Rel 10 at least. We think this issue should be left to discussions between vendors and operators in Rel10.

	Huawei
	Option 2C)
	We assume that the MCE is configured so that counting is not requested for several MBSFN areas simultaneously.  We suggest LS to RAN3 to explain.

	ASUSTeK
	Option 2C)
	We think the network solution is better in terms of counting accuracy.

	NEC
	Option 2e)
	In practice, we think that parallel counting would not frequently occur. 

The most likely case where the confusion due to parallel counting might occur is at the (small) overlapping border area of 2 MBSFN areas. Also we think that having 2 overlapping MBSFN areas with one frequency layer per MBSFN area should be rare.  

So even option 2C) (most relevant option) would be useless most of the time. This option would not address the scenarios where more than one MCE is considered. E.g. 2 overlapping MBSFN areas (each covered by one frequency and handled by one different MCE) and the UE is interested by services of each MBSFN area.

	IPWireless
	Option 2C)
	We agree with Huawei and ASUSTek. NEC have a point if more than one MCE is involved but we think that this is even more of a corner case for which it should be accepted that confusion may occur. 

	ZTE
	Option 2C)
	If the parallel counting procedures happen, the eNB involved in counting would be confused by the counting response. There are not interface existing between MCEs, so the OAM or eNB implements should be taken to avoid the parallel counting, i.e.,eNB only handle the first counting request from MCE in one MCCH MP.

	Ericsson, ST-Ericsson
	Option 2C
	We think that the network can avoid parallel counting if ambiguity in counting is expected.

	Qualcomm Incorporated
	Option 2C)
	We also think that solution 2C is appropriate as the potential problematic case is very rare and can be prevented by deployment. In our understanding options 2C and 2E are equivalent from the standard perspective: operator can decide if preferable to (slightly) restrict MBSFN area deployments or accept a possible (but rare) confusion.

	Nokia-NSN
	Option 2C)
	Assuming there will be no need to initiate counting frequently and that it is not a time critical operation, we believe that it is possible for O&M(s) to configure different MCEs to perform counting so that no parallel counting occurs at any location.

	CATT
	Option 2C)
	Firstly, the case of more than one MBMS frequency should be confirmed first, which is discussing in Email [74#34]. 

Secondly, if the counting would be on more than one frequency, it should be checked with RAN3 on whether it is feasible for network to avoid the parallel counting happen ( i.e. option 2c should be checked with RAN3).

If it is feasible for network implementation, option 2c is preferred. 



	MediaTek
	Option 2C)
	We agree with Orange and other companies. Since the confusion is caused by network, network should find ways to avoind such ambiguity, e,g, avoiding parallel counting.

	Alcatel-Lucent
	Option 2C
	We don’t see significant impact to the decision made by MCE on connected mode counting.


Summary:

· Option 2 C):  14 companies assume that coordination is done by MCE or via OAM in such a way that parallel counting never happens. 

· Option 2 E): NEC supports 2E).

Additional comments: 
NEC highlighted that two MBSFN areas can be managed by two different MCEs
Two companies (Orange, QC) think that 2 e) and 2 c) are equivalent from spec viewpoint. NSN and Orange think that the "multiple MCEs configuration" case can be tackled by OAM coordination.
4. Level of commitments for eMBMS reception on non P-cell 

At the last meeting, it was raised that an eMBMS UE should respond to counting with some level of commitment to actually receive the service it is interested in. 

The eMBMS reception in release 10 has been clarified for the Pcell. Nevertheless, the eMBMS reception on non-Pcell (Scell or on non serving cell) is possible but has been left to UE implementation. 

In some UE implementation, the unicast reception could impact the eMBMS reception on non Pcell. So it was proposed at the last meeting to add the following note in the specification. This note aims at allowing the UE to not respond to counting when eMBMS is configured on a "non Pcell" and when this UE is not able to receive the eMBMS service.  

	NOTE X: The UE that cannot receive the MBMS service (e.g. due to lack of capability) that is included in the MBMSCountingRequest message then it should not send MBMSCountingResponse.


For some companies, the note is not needed because it is obvious. So the companies are invited to propose their comment in the following table:
	Companies
	Decision/way forward
	Comments



	Qualcomm Inc
	Clarification is needed.
	UE minimum requirements for MBMS reception are defined in different places in the standard.

· Processing capability in section 4.1 of 36.306

· “Channel combination” capability in section 8.2 of 36.302

We do not understand why it is clear in the current specification that all the requirements above are applicable also to a cell other than PCell. We do not think the text in RRC, “if the UE is interested to receive…” sufficiently clarifies that the UE shall follow the minimum requirements for non-PCell above.

	ASUSTeK
	We prefer not to have this note.
	We think the idea of this note is correct for Rel-10 where no service continuity is provided to facilitate a UE not capable of receiving MBMS service on a non-serving cell (e.g. due to lack of capability) to receive the MBMS service. However, after service continuity is provided in Rel-11, the eNB may select a target cell on the MBMS frequency layer for the UE so that this UE would be able to receive the MBMS service after handover. 
Thus, even if a UE is not capable of receiving MBMS service on a non-serving cell when served by the current cell, it can be moved by eNB to a cell on the MBMS frequency layer later for receiving the MBMS service. In this situation, we think the UE should still respond to MBMS counting request. 
Although this note is correct for Rel-10, the note may not be proper for Rel-11. Therefore, we prefer not to have this note even in Rel-10. Otherwise, we may need to remove this note later in Rel-11.

	NEC
	We prefer not to have this note
	We share ASUSTeK’s view. Also we think the NOTE as is is quite obvious.

	IPWireless
	We prefer not to have this note.
	We share the view expressed by ASUSTek.

	ZTE
	We prefer not to have this note
	We share the view of ASUSTek.

	Ericsson, ST-Ericsson
	A clarifying note is beneficial. (wording FFS)
	We think that MBMS UEs should only respond to a counting request if they intend to and are capable of receiving a specific MBMS service (this should be a general note and not only valid for the carrier aggregation context). As discussed already in [74#34], we think that – if a UE cannot simultaneously receive MBMS and unicast - the UE may e.g. prioritize a unicast service and then it would not send a countingResponse.

	CATT
	Depend on whether the interested service would be out of UE’s capability.
	If the interested service could be out of UE’s capability, the clarification is needed. Otherwise, no need for the note. 

	MediaTek
	We prefer not to have this note
	We share ASUSTeK’s view. We believe counting response should be based on UE’s interest rather on its capability.

	Alcatel-Lucent
	We prefer not to have this note
	According to the description, the note is intended for allowing the UE to not respond to counting when eMBMS is configured on a "non Pcell" and when this UE is not able to receive the eMBMS service.  As MBMSCountingRequest is signalled on MCCH, if the UE is not capable of receiving MBMS on the corresponding frequency, the UE will not even receive the counting request message. We think that the note aims to clarify a very rare corner case.




Summary:

· "We prefer not to have this note": 7 companies prefer to not have a note in release 10. 

· "Clarification is needed/beneficial": 3 companies (QC, E//  ST E//) think that a note is suitable/needed.
5. Conclusion
In Release 10, a UE which is in RRC connected state shall respond to the counting request if it is able to receive the counting request message and if it is receiving or interested in the eMBMS service. 

But, it is not clear if a UE shall sent the response when eMBMS is broadcast from a PCell only, from a serving cell only or from any cell. Three particular related issues have been addressed in this email discussion.
A. Issue 1: In first section, we discuss the case where parallel counting doesn't happen. Depending on which frequency layer eMBMS is configured (PCell frequency, SCell frequency or non serving cell frequency), the counting response can be sent to a cell/eNB which is not able to manage/treat the RRC counting response message (eg case C) 2) is section 2).
	Option 1 A):  6 companies (Huawei, HiSilicon, NEC, IPW, ZTE, ALU) think that it is suitable to limit the counting response when counting procedure is initiated from serving cell only.  The main arguments being: 
· UE Receiving/interesting in receiving an eMBMS service via a non serving cell should be considered as idle mode UE for this cell and then should not respond to counting.

· Counting accuracy is still not perfect.

· Waste of uplink resources could be considered.

Option 1 B): 9 companies (Orange, E//, ST E//, Nokia, NSN, QC, ASUS, CATT, MediaTek) think that such limitation is not needed. The main arguments being:
· There is no technical issue. The eNB which receives inappropriate Couting response can drop of forward the packet.

· No need to introduce more inaccuracy in the counting procedure.
· The MBSFN frequency shall always be configured and activated as SCC if operators want to maintain counting accuracy. 

Option 1C): 1 company (CATT) thinks that it is better to limit UE’s response only in serving eNB.



	Proposal 1: As a conclusion, because of the lack of consensus and because there are no technical issues still pending, it is proposed to follow the majority and let such scenario up to vendors implementation.


B. Parallel counting: Two different MBSFN areas can respectively launch a counting procedure at the same time. Because of the use of bitmap, confusion can occur and eNB could be unable to determine the initiating MBSFN area.  
	· Option 2 C):  14 companies assume that coordination is done by MCE or via OAM in such a way that parallel counting never happens. 

· Option 2 E): 1 company supports 2E).


	Proposal 2: Based on the large majority. Parallel counting is a rare case which could be handled by a network implementation. eg; MCE or OAM can coordinate the counting in such a way avoiding parallel counting. 


Note that an eNB implementation solution can also contribute to confusion avoidance.
Draft LS R2-114289 is proposed to be sent to RAN3 so as to inform them about the context issue and the way forward. 
C. Level of commitments for eMBMS reception on non P-cell
At the last meeting, it was raised that an eMBMS UE should respond to counting with some level of commitment in non-PCell to actually receive the service it is interested in. (In some UE implementation the unicast reception could impact the eMBMS reception on non Pcell)
	· 7 companies think that a note is not needed because the proposed note is obvious. But these companies think that the idea of a note is correct in release 10 and would likely be not needed in Rel11 (because of the service continuity Work).
· 3 companies think that a note is needed/beneficial.


	Proposal 3: It is proposed to continue discussing the possibility of having a consensual note clarifying the level of commitments for eMBMS reception on non-PCell in release 10.
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�this eNB could potentially has another MBSFN area already configured and a confusion could occur. But we assume, in this section, that parallel counting doesn't happen. So this eNB knows that the counting response is not appropriate because there is no counting procedure ongoing on it MBSFN area.


�Solution can be added by companies in here.


�Companies are invited to provide other options.
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