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1 Introduction

In the RAN2 #76 meeting, the following agreement has been reached regarding assistance information for MBMS UEs:

· RAN2 agreed that a linkage between geographic location and set of carrier frequencies, each providing MBMS service(s), is needed, and such linkage is expected to be communicated to UE [1]
· RAN2 agreed on the need for application layer to provide information about the carrier frequencies on which an MBMS service is provided as well as the Service Area IDs (SAIs) of the service

· RAN2 agreed on UE relying on the MBMS session start time provided in the user service description (USD) from application layer

RAN2 #77 meeting has further made the following agreement regarding assistance information for MBMS UEs:

· MBMS cells provide MBMS SAIs of the current cell and of neighbour frequencies in System Information

· In order to ensure service continuity, non-MBMS cells also provide SAI of neighbour frequencies (FFS for CSG cells)

· The UE may indicate interest based on the SAI provided in SIB of neighbour cells and does not need to read MCCH of the inter-frequency MBMS cells

· In IDLE mode, a UE may prioritize the MBMS frequency based on the SAI if provided in System Information and does not need to read MCCH

However, given the above agreements made in the RAN2 meetings #76 and #77, there is a question on whether the need to have frequency information in USD should be rediscussed after the decision on SAI being broadcast in System Information. Another open question is whether the linking between SAI and frequency needs to be provided in System Information by E-UTRAN.


In this paper, we list our views regarding the above open issues related to the MBMS assistance information.
2 Assumptions
The solution to the open issues highly depends on the assumption about service area. According to Section 15.3 in 3GPP TS 23.003 [2], the following is defined:

15.3 Structure of MBMS SAI

The MBMS Service Area (MBMS SA) is defined in 3GPP TS 23.246 [52]. It comprises of one or more MBMS Service Area Identities (MBMS SAIs), in any case each MBMS SA shall not include more than 256 MBMS SAIs. An MBMS SAI shall identify a group of cells within a PLMN, that is independent of the associated Location/Routing/Service Area and the physical location of the cell(s). A cell shall be able to belong to one or more MBMS SAs, and therefore is addressable by one or more MBMS SAIs.

The MBMS SAI shall be a decimal number between 0 and 65,535 (inclusive). The value 0 shall have special meaning; it denotes the whole PLMN as the MBMS Service Area and it shall indicate to a receiving RNC/BSS that all cells reachable by that RNC/BSS are part of the MBMS Service Area.

With the exception of the specific MBMS Service Ares Identity with value 0, the MBMS Service Area Identity shall be unique within a PLMN and shall be defined in such a way that all the corresponding cells are MBMS capable.

On the other hand, TS 23.246 [3] defines the MBMS service area as follows:
MBMS Service Area: The area within which data of a specific MBMS session are sent. Each individual MBMS session of an MBMS Bearer Service may be sent to a different MBMS Service Area. This MBMS Service Area is the same or a subset of the Multicast or Broadcast Service Area as defined in TS 22.146 [3]. An MBMS Service Area smaller than the Multicast or Broadcast Service Area is typically used for localized services.

Moreover, TS 36.443 [4] also defines the following:

The MBMS Service Area IE consists of a list of one or several MBMS Service Area Identities where each MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells.

From the above definitions two different interpretations seems to us possible:

· Interpretation A: Within the same SAI, different cells can belong to different frequency but they have to broadcast the same set of services (i.e. different SAIs needs to be used on different frequencies if they provide different services even within the same location area). 

· Interpretation B: Within the same SAI, different cells can belong to different frequency and possibly broadcasting different services

In the following, we discuss our preference with respect to the two possible interpretations.

3 Discussion with Interpretation A

In this section we list our preference with respect to the interpretation A of the service area.
3.1
Benefits of Linkage between Frequency and SAI in System information

The assistance information is to help UEs in the following scenarios:

· UEs in RRC_IDLE state intending to receive a MBMS service. In this scenario, UE needs the MBMS frequency information to prioritize for cell reselection

· UEs in RRC_CONNECTED state intending to receive a MBMS service via MRB (MBMS Radio Bearer). In this scenario, UE needs the MBMS frequency information such that it can indicate in the MBMSInterestIndication message

Considering that neighbor frequency information is already provided in the current System Information, together with the newly agreed decision in RAN2 on that SAI will be provided in System Information, it is safe to state that UE is provided with both SAI and frequency information. There are two options to send the information:

· Option 3.1.1: SAI and frequency are sent in pairs, i.e., UE is provided with both SAI and frequency as well as their corresponding relationship.

· Option 3.1.2: SAI and frequency are sent separately, i.e., UE is provided with both SAI and frequency, but UE is not aware of the which SAI corresponds to which frequency

In order to better illustrate the problem, we use the following Figure 1 as an example scenario.
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Figure 1: One example MBMS deployment scenario

In Figure 1, UE is in cell 0 on frequency 0 where there is no any MBMS support. Cell 0 has two inter frequency neighbors: cell 1 on frequency 1 with SAI1 and cell 2 on frequency 2 with SAI2. Per RAN2 meeting #77 agreements, both SAI1, SAI2 and frequency 1, frequency 2 will be provided in System Information. 

UE is interested in a service which is in SAI2 as indicated in USD, per RAN2 meeting #76 agreements. And this particular service is broadcast on frequency 2.
With Option 3.1.1, UE infers from System Information that the service of its interest is supported in frequency 2. Therefore, it will prioritize frequency 2 during IDLE state or indicates frequency 2 in its MBMSInterestIndiation during CONNECTED state.

With Option 3.1.2, UE knows that SAI2 is available on its neighbor but it is not aware of which frequency SAI2 belongs to. Therefore, UE cannot prioritize any frequency in IDLE state or indicate frequency information in its MBMSInterestIndiation during CONNECTED state. Instead it needs to read MCCH on each frequency to identify the service availability which is not consistent with the purpose of introducing assistance information for MBMS UEs.

To summarize, our preference on SAI and frequency information broadcast from RAN is listed in Proposal 1:
Proposal 1: For the purpose of MBMS assistance, at least SAI information of neighbors need to be broadcast and its pairing with the Frequency information could be considered to facilitate the UE.

3.2 Benefits of Frequency Information Availability in USD

When both SAI and frequency information are provided in pairs in System Information from serving cell, another open issue is that whether the frequency in USD is still needed. Two options are listed in the following:

· Option 3.2.1: Frequency information is provided in USD together with SAI for each TMGI

· Option 3.2.2: Only SAI is provided in USD for each TMGI 

Even if we assume that R11 network broadcasts SAI and frequency information in pairs from RAN as listed in Proposal 1, it is possible that a R11 UE moves to R9/R10 eNB hence does not receive any MBMS assistance information from RAN. With Option 3.2.2 where only SAI is provided in USD for each TMGI, UE does not have the frequency information for a particular service. Therefore, service continuity is not guaranteed as UE cannot prioritize frequency 2 during IDLE state or indicate frequency 2 in its MBMSInterestIndiation during CONNECTED state.
With Option 3.2.1, UE has the frequency information from USD regardless whether it is served by a R11 eNB or a R9/10 eNB, therefore, it can always re-select to its appropriate neighbor frequency (in this case, frequency 2) during IDLE state or indicate frequency 2 in its MBMSInterestIndiation during CONNECTED state. In other words, adding frequency information in USD provides robustness on the performance of service continuity. The associated overhead can be designed small enough as typically there are only a few frequencies available in the real deployment for a particular operator.
To summarize, our preference on SAI and frequency information broadcast from USD is listed in Proposal 2:
Proposal 2: MBMS assistance information SAI and Frequency need to be both sent from USD.

4 Discussion with Interpretation B
In this section we list our preference with respect to the interpretation B of the service area.
4.1
Benefits of Linkage between Frequency and SAI in System information

Again there are two options to send the frequency and SAI information from SIB:

· Option 4.1.1: SAI and frequency are sent in pairs, i.e., UE is provided with both SAI and frequency as well as their corresponding relationship.

· Option 4.1.2: SAI and frequency are sent separately, i.e., UE is provided with both SAI and frequency, but UE is not aware of the which SAI corresponds to which frequency

In order to better illustrate the problem, we use the following Figure 2 as an example scenario.
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Figure 2: Another example MBMS deployment scenario

In Figure 2, UE is in cell 0 on frequency 0 where there is no any MBMS support. Cell 0 has two inter frequency neighbors: cell 1 on frequency 1 with SAI1 and cell 2 on frequency 2 with SAI2. Per RAN2 meeting #77 agreements, both SAI1, SAI2 and frequency 1, frequency 2 will be provided in System Information. Cell 3 is not a neighbor of cell 0.

UE is interested in a service which is on frequency 1 with SAI2 as indicated in USD, per RAN2 meeting #76 agreements. This particular service is available in cell 3 which is not a neighbor of cell 0.  

With Option 4.1.1, UE knows from System Information that the particular service which it is interested in is not available in its neighbors. Therefore, it does not re-select to its neighbor frequency (in this case, frequency 1) during IDLE state or indicates frequency 1 in its MBMSInterestIndiation during CONNECTED state.
With Option 4.1.2, UE finds that both frequency 1 and SAI 2 are available on its neighbor. UE may thus prioritize frequency 1 and reselect frequency 1 in IDLE state or indicates frequency 1 in its MBMSInterestIndiation during CONNECTED state. However, by reading MCCH, UE realizes that the service of its interest is not available which defeats the purpose of SAI being provided in System Information to avoid UE reading MCCH on its inter frequency neighbors.
One may argue that we can always make SAI and frequency being a unique mapping in the real deployment; while this is definitely a deployment choice, the design option needs to be flexible enough to cover all possible deployment scenarios which are allowed by the specifications.

To summarize, our preference on SAI and frequency information broadcast from RAN is the same as we list in Section 3.1:
Proposal 1: MBMS assistance information SAI and Frequency need to be broadcast from RAN in pairs.

4.2 Benefits of Frequency Information Availability in USD
When both SAI and frequency information are provided in System Information from serving cell, another open issue is that whether the frequency in USD is still needed and the following options are listed:
· Option 4.2.1: Frequency information is provided in USD together with SAI for each TMGI

· Option 4.2.2: Only SAI is provided in USD for each TMGI 

In case SAI and frequency information do not come in pairs from RAN (for example, Option 3.2.2 or R11 UE moves to R9 eNB), with only SAI provided in USD for each TMGI, UE does not have the frequency information for a particular service unless it reads MCCH. Note that reading neighbor frequency’s MCCH is not consistent with the RAN2 #77 agreements. 
Assume that SAI and frequency information do come in pairs from RAN, the question still remains on whether UE can derive frequency from SAI provided in USD as well as the linkage between SAI and frequency from RAN.   

Again we use the scenario described in Figure 2 as an example where

· Cell 0 has two inter frequency neighbors: cell 1 on frequency 1 with SAI1 and cell 2 on frequency 2 with SAI2

· The service of UE’s interest in on cell 3, i.e., SAI2 on frequency 1.

From the System Information broadcast from RAN, UE knows that it has neighbor cell 1 on frequency 1 with SAI1 and neighbor cell 2 on frequency 2 with SAI2.

With Option 4.2.1, UE knows even though cell 2 belongs to SAI2, however, it is not on the corresponding frequency (i.e., frequency 1) from USD, therefore, it does not re-select to its neighbor frequency (in this case, frequency 1) during IDLE state or does not indicate frequency 1 in its MBMSInterestIndiation during CONNECTED state.

With Option 4.2.2, UE finds that SAI 2 is available on its neighbor which comes in pairs with frequency 2 from RAN. UE may thus prioritize frequency 2 and reselect frequency 2 in IDLE state or indicate frequency 2 in its MBMSInterestIndiation during CONNECTED state. However, by reading MCCH, UE realizes that the service of its interest is not available in frequency 2 which is inconsistent with the concept of SAI being provided in System Information to avoid UE reading MCCH on its inter frequency neighbors.

To summarize, our preference on SAI and frequency information broadcast from USD is the same as we list Section 3.2:
Proposal 2: MBMS assistance information SAI and Frequency need to be both sent from USD.

3 Conclusion

In this contribution we have addressed the open issues remaining for MBMS assistance information by considering different possible interpretations of current specification. Our proposals remain the same for all interpretations and are summarized below:

Proposal 1: MBMS assistance information SAI and Frequency need to be broadcast from RAN in pairs.

Proposal 2: MBMS assistance information SAI and Frequency need to be both sent from USD.
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�Wouldn’t the UE get to know frequency 2 from USD, as mapped on SAI2? It seems to me this particular example could work with frequency in USD and no link in SI.


�If my previous comment is true, maybe we could rephrase this as indicated here – otherwise was fine as before. Please check/rephrase as needed.


�If these are the same as in section 3.1, maybe good to use same name or point that out.
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