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1 Introduction

This is the draft email discussion report for RAN2 email discussion on MBMS assistance information. The scope is "Discuss how to use the SAI (what to include in SIB and for which purpose…)".

This discussion follows the following agreements:

	Agreements
1
The application layer provides information about the carrier frequencies on which an MBMS services is being provided as well as the service area IDs (SAIs). 

2
It is FFS how the SAIs will be provided and used in the RAN.




This discussion includes the usage of assistance information for the RRC_IDLE and RRC_CONNECTED UEs.

2 Discussion
RAN2 agreed that the UE uses the following assistance information available in the user service description (USD):

-
the MBMS session start times
-
the MBMS frequencies and MBMS SAIs where the service is transmitted via MBSFN (assuming the MCE does not suspend the transmission e.g. after counting and all requested MBMS ptm bearers are successfully established)
2.1
Objectives
The primary objective of MBMS assistance information is to help the UE the following contexts:
1)
the RRC_IDLE UE intending to receive a MBMS service now (the service is available and started or about to start) and not yet receiving it needs to determine which frequency to prioritise for cell reselection;
Note:
There are diverging views on whether the UE should autonomously prioritise an MBMS frequency or not although this frequency does not provide the desired MBMS service at the current UE location.
2)
the RRC_CONNECTED UEs intending to receive a MBMS service now (the service is available and started or about to start) and not yet receiving it via MRB needs to determine which frequency to indicate in the MBMSInterestIndication message.
Note:
It should be possible for the network to initiate handovers to a frequency only if it provides the desired MBMS service at the current UE location. One approach is that the UE first determines if the desired MBMS service(s) are available at its current location and on which frequency(ies) and then sends the MBMSInterestIndication message.  Another possibility is that the UE sends MBMSInterestIndication message with one or more MBMS frequencies and sufficient extra information for the network to make handover decisions according to the UE's MBMS interest and to MBMS service availability.

Is there any other case where the UE needs assistance info?
	Company
	Comments

	Qualcomm
	In our understanding, these two covers the case of interest.

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	The identified cases covers the primary objectives  

	Intel 
	Yes. These two are the key use cases of interest.

	Nokia & NSN
	Above summary reflects our understanding. The purpose of assistance information is to allow the UE to prioritise the frequency on which the service the UE is interested in is provided.

	ZTE
	We agree that above two cases cover major scenarios.

	Hitachi
	Above two cases covers the primary objective.

	Kyocera
	We also agree these are the only cases to consider.

	Ericsson,
ST-Ericsson
	MBMS assistance information shall be used to move the UE to the MBMS frequency or configure the UE such that it can receive the MBMS service(s) of interest as described in 1) and 2).

If the MBMS service is only provided in specific locations and the UE is outside of such a broadcast area, normal reselection rules and load balancing should be applicable to allow the network to take appropriate decisions.

If the service is provided on different MBMS frequencies in different locations, the MBMS SAIs can help the UE identify which frequency is applicable.

	Orange
	In addition, the assistance information (freq, SAID and start time) shall also avoid of taking any action when the UE is outside of eMBMS coverage or when the service is not on going. 


2.2
UE actions to determine the MBMS frequency
This section describes the UE behaviour in situations 1) and 2) without any further E-UTRAN assistance information.
Without the use of any assistance information, a UE in the situations 1) and 2) of 2.1 should acquire system information from each neighbour frequency and if present acquire MCCH until the UE finds the service. The UE may need to acquire system information from each non-MBMS neighbour frequency and the MCCH of each MBSFN area of each MBMS neighbour frequency not providing the service.

Using the knowledge of MBMS frequencies from the USD:

-
if there is only one MBMS frequency per MBMS service indicated in the USD, the UE might consider that this frequency should be selected for camping/indicated in the MBMSInterestIndication message regardless of whether the service is provided at the UE location. In this case, the UE does not need to acquire system information or any MCCH from any neighbour frequency.

-
if there are several MBMS frequencies per MBMS service indicated in the USD, the UE has to acquire SIB13 and MCCH from each indicated frequency. As MBMS frequencies may not be the same everywhere within the same PLMN, the UE may need to acquire system information from non-MBMS neighbour frequencies and MCCH(s) from MBMS neighbour frequencies not providing the service.

Observation 1a: 
In case there is only one MBMS frequency per MBMS service indicated in the USD, further assistance information from the E-UTRAN is not required if the UE is allowed to autonomously prioritise the MBMS frequency or to send MBMSInterestIndication even though the service may not be available via MBSFN in the current area.
Note:
If such a UE behaviour is allowed, all interested UEs out of the service area may unnecessarily

· camp on the same frequency if they are in idle mode

· send an MBMSInterestIndication indicating the same frequency shortly after the session start time if they are in connected mode.
Observation 1b: 

In case there are several MBMS frequencies per MBMS service indicated in the USD, without further assistance information from the E-UTRAN, the UE in case 1) or 2) may need to

-
acquire system information from one or more non-MBMS neighbour frequencies

-
acquire MCCH(s) from one or more MBMS neighbour frequencies not providing the desired service.
Around the session start time, if the UE sequentially checks several frequencies (SIB and MCCHs) but does not find the service on any MCCH, it is possible that the UE checked a MBMS frequency before the MCCH is updated. To ensure that the UE finds the service, the UE should monitor the change of SIB13 and of the MCCH(s) of each MBMS frequency.

Observation 2: 
Without further assistance information from the E-UTRAN, the UE in case 1) or 2) may need to monitor the change of SIB13 and of the MCCH(s) of neighbour MBMS frequencies not providing the desired service. 

Is the above common understanding?
	Company
	Comments

	Qualcomm
	We share the same understanding captured in observation 1b and 2, while we think that for observation 1a we think that broadcast of SAI in E-UTRAN will help the UE to correctly decide where to prioritize/signal the MBMS frequency and look for the MBMS service of interest. This prevents redundant signaling in connected mode as well as additional battery consumption in idle mode.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	If there is only one MBMS frequency per MBMS service indicated in the USD, there is no ambiguity or problem of identifying the corresponding MBMS frequency. Frequency per MBMS service provided in the USD is sufficient in this case and no any further E-UTRAN assistance information is required.

In practice, the number of frequencies used for MBMS would be limited to few frequencies (eg.1, 2 or 3) hence the number of MBMS frequencies per MBMS service indicated in the USD is also limited. It is also unlikely that all indicated frequencies are used for MBMS transmission at a particular geographical location. 

Idle UEs are capable of receiving MCCH of the corresponding neighbouring MBMS frequencies while camping on another frequency (receiving paging). The UE can read MCCH of neighbouring frequency. We don’t see significant problem in the UE finding out the corresponding MBMS frequency in idle mode even in the case where more than one MBMS frequency is indicated in the USD.

For connected mode UEs, there may be some ambiguity in identifying the corresponding MBMS frequency in case more than one MBMS frequency indicated in the USD is available for MBMS transmission at a particular location. The problem can be solved by the UE indicating the MBMS service ID to the network in MBMSInterestIndication. This is only required for the MBMS service where there is some ambiguity of identifying the corresponding MBMS frequency. Note that the additional information to be provided in MBMSInterestIndication for connected mode UE is still FFS.  



	Intel
	We share the same understanding as stated in the question and confirmed by Qualcomm. Both frequency and availability of service in local cells is useful information to both idle and connected mode UEs and reduces burden of finding services in challenging configuration. 

	Nokia & NSN
	We agree with the analysis.

	RIM
	We agree with the statement in observation 1 and 2 

	ZTE
	We agree with above analysis.

	Hitachi
	We share this understanding.

	Kyocera
	We agree with observations 1 & 2.  Even for the case of Idle UEs there will be burden for the UEs to read the MCCH from neighbouring frequencies.

	Ericsson,
ST-Ericsson
	We agree with the observations 1b) and observation 2) as described above. For observation 1a, the absence of MBMS assistance information has the following impacts:
If the MBMS service is not provided in the area where the UE is located 
· the UE acquires MCCH(s) and monitors MCCH changes on the MBMS frequency anyway not providing the desired service, and
· if MBMS is not provided on that frequency, the UE acquires system information and recognizes that SIB13 is not available

	Orange
	We share this view.


2.3
Can the UE determine the MBMS frequency without new E-UTRAN assistance information?
For UEs in case 1) of 2.1, the UE may e.g. temporarily prioritise each MBMS frequency in order to acquire the MCCH(s) of each MBMS frequency. 
The impact on UE battery depends whether this procedure should be repeated or not for each service, whether it occurs for several services at different times, whether the UE is interested is multiple short services, etc.

The time delay to search for the service depends on the number of MBMS frequencies. If the type of service requires the UE to not miss the start of transmission, the service should be indicated on MCCH sufficiently ahead of the transmission start.

For UEs in case 2) of 2.1, the UE which needs gaps for inter-frequency measurements can probably not acquire MCCH from inter-frequency neighbour cells. Without new E-UTRAN assistance information, the MBMS capable UE supporting the MBMS interest indication procedure should be able to acquire system information and MCCH from neighbour frequencies in order to allow flexible MBMS deployment.
Is the above common understanding?
	Company
	Comments

	Qualcomm
	We share the same understanding.

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	For idle UEs (case 1 in section 2.1), the UE can read MCCH on another frequency while camping on a different cell using time multiplexing to read MCCH of another frequency. The UE is only required to monitor paging on the camped frequency. However, while the UE is not required to monitor subframes on the camp on cell, the UE may read MCCH of another frequency. 

For connected UEs (case 2 in section 2.1) the ambiguity of corresponding MBMS frequency for the interested MBMS service could be resolved by other solutions.  As an example, by allowing the UE to indicate the MBMS service ID of the interested service in MBMSInterestIndication to the network. This is only required for the MBMS service where there is some ambiguity of identifying the corresponding MBMS frequency. Note that additional information to be provided on MBMSInterestIndication in connected mode is FFS.



	Intel 
	We also share the same understanding stated by the Rapporteur/Huawei and confirmed by Qualcomm.

	Nokia & NSN
	To answer the question: can the UE determine the MBMS frequency without new E-UTRAN assistance information? Our understanding is yes it could BUT the primary objective of providing assistance information was to avoid the decoding of MCCH by the UE of neighbour cells for the reasons listed above.

	RIM
	Agree with Nokia & NSN, the answer is YES to the question, but it is not the efficient way since it requires the decoding of MCCH (s) of each MBMS frequency by the UE 

	ZTE
	We share the same understanding.

	Hitachi
	We share the view with Nokia/NSN.

	Kyocera
	We agree with the description.  Without E-UTRAN assistance there may be potential for Idle UEs to miss the start of MBMS transmission on a neighbouring MBMS frequency if paging monitoring is of higher priority than MBMS.

	Ericsson,
ST-Ericsson
	Agree with Nokia/NSN. We want to avoid that 

1) gaps for SIB/MCCH reading on inter-frequency neighbour cells are introduced for MBMS UEs in connected mode

2) UEs are unnecessarily moved to a frequency potentially providing the MBMS service of interest, which would degrade the network configuration for idle and connected mode load balancing

	Orange
	Agree with Nokia and Ericsson.


2.4
E-UTRAN assistance information
The following possibilities were considered during discussions in RAN2#76
a)
the LTE MBMS frequencies are indicated in system information of all cells that have neighbour cells carrying MBMS
-
Gains

-
The UE does not search neighbour frequencies indicated in the USD but not carrying MBMS in the current location.
-
Cost

-
SIB5 is extended.

-
All cells should include in their system information the list of frequencies carrying one or more MBMS services.
-
In certain deployment scenarios (e.g. the same area is covered by different eNBs in different frequencies), whether cells controlled by a different eNB provide MBMS should be known.
-
The RRC_CONNECTED UE should be able to acquire system information and MCCH(s) from neighbour frequencies.

-
Limitations

-
The UE may have to acquire system information and MCCH(s) of neighbour MBMS frequencies not providing the service.

-
There may be no gain at all (e.g. if all neighbour frequencies indicated in the USD carry MBMS in the current location). 

b)
the MBMS SAIs of the current cell are indicated in system information

-
Gains

-
The UE does not acquire MCCH(s) of frequencies not providing the service (including the current frequency).
-
Cost

-
SIB13 is extended or a new SIB is introduced.

-
MBMS cells are required to provide in system information the list of MBMS SAIs they belong to. 

-
The UE should be able to read system information from neighbour frequencies,

-
Limitations

-
The UE may have to acquire system information of neighbour MBMS frequencies not providing the service.

c)
the MBMS SAIs of the inter-frequency neighbour cells are indicated in system information

-
Gains

-
The UE does not need to acquire system information and MCCH(s) of any neighbour frequency.

-
The UE in case 2) should be able to read system information and acquire MCCH(s) of the current cell (i.e. this is a complete solution).
-
Cost

-
SIB13 is extended or a new SIB is introduced (if there is more than one MBMS frequency in the current location, the size of additional SI may be larger than with option b).
-
MBMS and non-MBMS cells are required to provide the MBMS SAIs of neighbouring MBMS frequencies in system information.
-
In certain deployment scenarios (e.g. the same area is covered by different eNBs in different frequencies), the MBMS SAIs of cells controlled by a different eNB should be provided.
-
Limitations

-
The UE may acquire system information and MCCH(s) of the current cell although the service is only provided on a different frequency.
d)
the MBMS SAIs of the current cell and of inter-frequency neighbour cells are indicated in SI (b+c)

-
Gains

-
The UE only acquires SIB13 and MCCH(s) of a frequency providing the MBMS service.

-
Cost

-
SIB13 is extended or a new SIB is introduced (if there is more than one MBMS frequency in the current location, the size of additional SI may be larger than with option b). 

-
MBMS and non-MBMS cells have to know the MBMS SAIs of neighbouring MBMS frequencies.

-
MBMS and non-MBMS cells are required to provide the MBMS SAIs of neighbouring MBMS frequencies in system information.

-
In certain deployment scenarios (e.g. the same area is covered by different eNBs in different frequencies), the MBMS SAIs of cells controlled by a different eNB should be provided.
-
Limitations

-
None.
 e1)
The connected UE indicates the MBMS service ID in the MBMSInterestIndication message (e.g. in addition to the list of MBMS frequencies indicated in the USD if the UE does not know the frequency used in the current location)

-
Gains

-
The connected UE does not have to read system information of neighbouring carriers.

-
Cost

-
The MBMS service ID of each desired service is added to the MBMSInterestIndication message. 

-
The network needs a mean to find out whether the desired service is available in the current area and on which frequency (e.g. by informing MBMS and non-MBMS cells of available services at each session start and session stop, or using a modified handover preparation procedure and successive attempts).

-
Limitations

-
The idle UE may have to acquire system information from one or more non-MBMS neighbour frequencies and MCCH(s) from one or more MBMS neighbour frequencies not providing the desired MBMS service.

e2)

The UE requests the SAIs of neighbouring frequency(ies) from the network. The SAIs for the requested frequency(ies) are delivered to the UE via dedicated RRC signalling

-
Gains

-
The connected UE does not have to read system information of neighbouring carriers.

-
Cost

-
New dedicated RRC signalling to deliver the MBMS SAI information.
-
MBMS and non-MBMS cells have to know the MBMS SAIs of neighbouring MBMS frequencies.

-
In certain deployment scenarios (e.g. the same area is covered by different eNBs in different frequencies), the MBMS SAIs of cells controlled by a different eNB should be provided.

-
Limitations

-
The idle UE may have to acquire system information from one or more non-MBMS neighbour frequencies and MCCH(s) from one or more MBMS neighbour frequencies not providing the desired MBMS service.
So far the feasibility of option a) was not assessed.

Is there any other option? 
Should the MBMS UE supporting the transmission of the MBMSInterestIndication message be able to acquire MCCH(s) of neighbour frequencies while in RRC_CONNECTED state? (if the answer is no, option a is not possible)
	Company
	View

	Huawei, HiSilicon
	Gaps are in general not desirable in order to avoid degradation of QoS. Also, it may be tricky to design gaps to acquire MCCH(s) from neighbour frequencies as it depends on the transmission of each MCCH of each neighbour MBMS frequency, in certain cases, it may require dynamic information exchange between eNBs. For UE capabilities, the cost of MBMS UEs would be increased, we believe it is not beneficial for MBMS services to take over. So our answer is no.

	Qualcomm
	We share similar concerns as Huawei and HiSilicon and prefer to not mandate such capability for the UE.

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	RRC_Connected UEs do not need to acquire MCCH(s) of neighbour frequencies for MBMS service continuity support. Further assistance information could be provided to the RRC connected UEs via dedicated RRC signalling (option e).

The interested MBMS service ID can be included in MBMSInterestIndication in case there is an ambiguity in finding MBMS frequency where the interested service provided at the UEs location (option e.1). The network has sufficient knowledge of provided MBMS services/frequencies to make the handover decision. 

If required, SAIs information for the interested MBMS frequency(ies) can be provided to the RRC_Connected UE using dedicated RRC signalling as per need basis (option e.2)

	Intel
	We also agree with solution (d) to be simple and covering all use cases. Do see major concern on overhead given this SIB may not be transmitted frequently.  Solution (e.1) may also be considered as a feasible alternative approach if companies are concerned about overhead. But need to make sure such design avoids too frequent transmission of MBMSInterestIndicaton as user browses channels.

	Nokia & NSN
	No. As stated earlier, we believe that one objective of providing the assistance information is to avoid MCCH decoding of neighbour cells. 

	RIM
	Agree with Huawei, HiSilicon and Qualcomm. UE should not be mandated to acquire MCCH(s) from neighbouring frequencies while in RRC Connected state. 

	ZTE
	Our answer is NO. We think the aim of EUTRAN assistance information is to avoid UE to read SIB/MCCH from neighbour cell for UE both in IDLE mode and RRC connected state.

	Hitachi
	It is desirable that MBMS UE is not required to read MCCH (s) of neighbour frequencies while in RRC_CONNECTED state.

	Kyocera
	With respect to option a, we think it would be helpful for the Connected UEs to acquire the MCCH of neighbouring frequencies.  At least option a would prevent the UE from acquiring neighbouring frequencies not indicated in the system information.

Another way to interpret this question would be if solution a) is adopted whether the UE supporting the transmission of the MBMSInterestIndication message needs to be able to acquire MCCH(s) of neighbour frequencies while in RRC_CONNECTED state.  We think the answer is “yes”.  However, we do not think solution a) is the best solution (hence we picked solution d below).  Solution a) is of course better than not having any solution, but it does require the NW coordinate the proper gaps for the UE to acquire MCCH from the neighbour frequencies.

	Ericsson,
ST-Ericsson
	No, we do not want to introduce MBMS specific gaps; apart from additional specification efforts, this would also increase the complexity for connected UEs.


	Orange
	Intention of this is to avoid gaps for eMBMS. So the answer is no. Option a is not enough.


Should the MBMS UE supporting the transmission of the MBMSInterestIndication message be able to acquire system information of neighbour frequencies while in RRC_CONNECTED state?
	Company
	View

	Huawei, HiSilicon
	As said above, gaps are in general not desirable. Also, allocating gaps to read SIB13 would require some knowledge in SIB scheduling of neighbour cells which may be an internal eNB function not known to OAM. So our answer is no.

	Qualcomm
	Same view as Huawei and HiSilicon

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	The RRC_Connected UEs are not required to acquire MCCHs from neighbouring MBMS frequencies to support MBMS service continuity.

	Intel
	Same view as Huawei, Qualcomm and ALU. Such ability should not be required.

	Nokia & NSN
	Reading the SAI of neighbouring cells would require the SAI to be placed in SIB1 (like CSG ID), and a gap based procedure along the line of what was introduced for CSG cells. The problem with such an approach however would be that it might introduce a lot more gaps than for HeNB mobility.

	RIM
	Same view as Huawei, HiSilicon, ALU and Intel

	ZTE
	We have the same view as Huawei, HiSilicon, ALU, Intel and RIM.

	Hitachi
	It is desirable that MBMS UE is not required to read system information of neighbour frequencies while in RRC_CONNECTED state.

	Kyocera
	Yes, we think MBMS UEs should be able to acquire system information of neighbouring frequencies.  

Depending on the option adopted, we think MBMS UEs may need to have the option to to acquire system information of neighbouring frequencies.

	Ericsson,
ST-Ericsson
	No, for the same reason as described above. We think that we should not introduce gaps that allow the MBMS UEs to read SIBs from neighboring frequencies.

	Orange
	Same view as previous question.


What is the preferred solution and why?
	Company
	View

	Huawei, HiSilicon
	We think c) or d) are ok. d) may cause an increase in SIB size but it should not be large, so if there is some gain for the UE it may be preferred.

	Qualcomm
	We prefer option d), which guarantees service continuity in all scenarios of interest without penalizing the UE with the need to acquire additional information. We think that the information could be provided at best by a new SIB, to be broadcast by all cells.
Moreover, it is unclear to us how options e1 and e2 help the UE in determining what frequency needs to be prioritized in idle mode (or to be indicated in connected mode), in the particular location for the service of interest.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	The frequency information provided in the USD is sufficient for the idle UEs to fulfil the objectives identified in section 2.1. In case more than one frequency indicated in the USD per MBMS service, the idle UE can read MCCH on another frequency while camping on a different cell using time multiplexing to read MCCH of another frequency. The UE is required to monitor paging on the camped frequency. However, while the UE is not required to monitor subframes on the camped cell, the UE may read MCCH of another frequency. 

Given that, the identified usefulness of provision of additional information in the E-UTRAN is only for RRC_Connected UEs, we prefer to have dedicated RRC signalling based method (option e) to deliver the information in the RAN. With use of dedicated RRC signalling, the information can be delivered as per need basis (only required for the MBMS service where there is some ambiguity of identifying the corresponding MBMS frequency at the current location) hence reducing the signalling overhead. Note that additional information to be provided on MBMSInterestIndication in connected mode is FFS.

We think option e) is sufficient and it’s preferred.

	Intel
	We prefer option (d ) if overhead is not a concern, otherwise option (e.1) can be pursued if properly designed.

	Nokia & NSN
	For non CSG cells, we prefer option d).

For CSG cells, we believe nothing is required.

	RIM
	We prefer option d) or e.1) since the UE get sufficient information for all scenarios without the need to acquire MCCH in other neighbouring frequencies. The SI overhead  in option d needs to be studied

	ZTE
	We prefer solution (d), this solution can help UE to find its interested service on its current frequency, i.e., UE does not need to camp on neighbour cell to acquire its interesting MBMS service.

	Hitachi
	Considering the previous two questions, option c) or d) is preferable.

	Kyocera
	We think option d would be the best solution; although the UE still need to figure out which neighboring frequency the MBMS SAI belongs to. If the MBMS frequency information is available from the USD than this would not be a problem.  With respect to option e we wonder how the UE would know when there is some ambiguity in identifying the frequencies at the current location.  

	Ericsson,
ST-Ericsson
	We prefer option d). The UE can stop ‘monitoring’ when it is not in the geographic area where the MBMS service is provided. Impact on idle and connected mode load balancing can thus be minimized. This solution limits UE complexity.

e1) Requires neighbour cells to exchange MBMS service information
e2) If there are many MBMS UEs, dedicated RRC signalling would unnecessarily increase the signalling load.

	Orange
	D seems better and seem cover all interesting case, we would prefer D. Nevertheless C or E, if well designed could be ok.


3 Conclusion
15 companies expressed their opinions in the email discussion.
Although there is some disagreement on certain aspects of the expected MBMS UE behaviour (see the notes in the objectives section), there seems to be a common understanding of all companies on the objectives and the possible solutions.
With respect to the possible solutions:

-
8 companies think that option d is the best choice

-
3 other companies prefer option c or option d
-
2 companies prefer d provided the overhead is not too large, e1 otherwise

-
2 companies prefer option e1 or e2
No company prefers option a or b. It was clarified that options e1 and e2 do not help idle UEs.

As MBMS assistance information was discussed for several meetings already and the overall understanding of companies have well progressed, we propose to check all companies' opinion about solutions d and e1 at RAN2#77 and if one of them is preferred by a clear majority to adopt it and proceed further.

Once this decision is made, it can be considered to remove the FFS on the need for need for additional information in the MBMSInterestIndication message.
