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1
Introduction

This contribution discusses the transmission mode selection in [1]. The ptm transmission mode for MBMS is selected, if the number of multicast users in a cell exceeds a certain operator-defined threshold (See chapter 5.1.1 in [1]). However, the number of MBMS users in a cell might be in some scenarios not the best parameter for decision on transmission mode. Instead, necessary transmission power could be considered as the most suitable parameter.

It is shown in this contribution that in some cases, the presence of only one user at farest cell border would justify the ptm mode, while the pre-defined threshold would not justify the ptm mode. 

While emphasizing that the procedure for transmission mode selection should be kept simple, the current contribution shows some scenarios, which make it necessary to reconsider the procedure for transmission mode selection and to make it more efficient.   

2
Discussion

In down link, the limit of radio resources is given by the maximum possible transmission power of base station. The purpose of this limitation is to limit the interference to the neighboring cells. 

The necessary transmission power (NTP) for a service with certain SIR is directly proportional to both the bit rate of the service and the total loss, where total loss is the sum of path loss, shadow fading and fast fading. This can be expressed as follows:

NTP ( (w * Lb)                        (()

W is the bit rate of the serivce,
Lb = Lp  + Ls  + Lf                    ((()

Lb is the total loss/gain  

Lp is the path loss

( 
Lp depends on the distance between Node B and UE

Ls is the Shadow fading 
( 
Ls depends on the geographical environment of the UE 

Lf is fast fading

(
Lf is time-variant, and depends on the speed of UE.

If r is the distance between Node B and UE, so Lb is in first estimation proportional to r3 or depending on geographical environment of the UE and UE’s speed even proportional to r4 or  r5!!! Hence we remark:

The total loss is proportional to r3, thus NTP is proportional to (w * r3)                (((()

However for the sake of simplicity, we set the total loss equall to path loss, the path loss is in turn directly proportional to the distance of UE to Node B. Thus for the simplicity, we make the assumption that for transmission of a given service, the necessary transmission power is directly proportional to the bit rate of the service and distance of the user to Node B. That is:

NTP is proportional to (w * r)                 ((V)

Having this assumption ((V) in mind, we can study some scenarios, where the current method for selection of transmission mode should be enhanced.

2.1 Scenario

Assume the threshold for switching to ptm mode in a given cell is set by the operator to 5 (i.e. from 5 MBMS users the ptm mode is used). Further we assume that two MBMS services are running simultaneously in the cell. For MBMS service #1 there are five subscribers in the cell and for MBMS service #2 there are four subscribers. Hence service #1 is transmitting in ptm mode and service #2 is transmitting in ptp mode. 

Figure 1 shows one extreme case where the 5 subscribers of service #1 are located just close to the transmitter with an average distance of D/10 to transmitter and the subscribers of service #2 are located deep at the outset borders of the cell with the current distance of almost D to the transmitter.
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Figure 1: Position of MBMS Subscribers in a cell with a cell Diamater D
We calaculate/estimate in the following the necessary Transmission power (NPT) for both MBMS services in both transmission modes (ptm and ptp).

NPT estimation for MBMS Serivce #1 in ptm/ptp mode:

NPT_ptm_Service1=Constant( D        (1)

If service #1 had to be transmitted in ptp mode, the NPT in this case would be:

	                                    5

NPT_ptp_Service1=Constant( ( Ri; R denotes the user distance from the transmitter,

                                   i=1                      


with an average distance of D/10 we get:

NPT_ptp_Service1=Constant( D/2       (2)

By comparing the necessary transmission power for Service #1 in both modes, given in equations (1) and (2), we see that the necessary transmission power in ptm mode is two times higher than in ptp mode. 

(Please note: If we had not made the assumption ((V) and would use the proportionality given in ((((), the result of ptm mode would be much worse and much more inefficient!)
NPT estimation for MBMS Serivce #2:

For ptp mode we get:

	                                    4

NPT_ptp_Service2=Constant( ( Ri; with an average distance of (almost) D we get:

                                   i=1                      




NPT_ptp_Service2=Constant( 4D        (3)

And for ptm mode the estimation results in:

NPT_ptm_Service2=Constant( D         (4)

By comparing the necessary transmission power for Service #2 in both modes, given in equations (3) and (4), we see that the transmission power in ptp mode is four times higher than in ptp mode. 

Actually, only one user with a distance of D would need almost the same Transmission Power as in ptm mode! Thus, it is not a matter of number of users in the cell (even only one user may justify the use of ptm mode!). But, it is a matter of necessary transmission power (that means with regard to our simplified assumption (IV), it is a matter of user distance to the Node B). 

2.2 Conclusions

From the description above, we can make the following conclusions:

Conclusion 1) Transmission Mode Selection based only on the question, whether or not a certain number of MBMS users are available or not, might be very inefficient.  With regard to the huge number of cells in a network, an incorrect transmission mode selection may waste huge amount of operators Radio Resources and cause huge financial loss.
Conclusion 2) The calculated/estimated necessary transmission power for both modes ptp and ptm is a suitable parameter for Transmission Mode Selection.

3
Proposal

We propose to discuss the current procedure for transmission selection mode and determine whether it is possible to optimize the procedure for transmission mode selection without slowing down the progress of MBMS work, taking into account possible negative impacts of current procedure on interworking with future releases . 

If RAN3 agrees on enhancement of current procedure:

· we propose to agree that this procedure should (also) be based on comparison of calculated/estimated necessary transmission power (or another parameter, which is proportional to NTP, for example UE’s distance from Transmitter), for both modes ptp and ptm. 

· we further propose to agree on the following changes in [1].

3
Proposal

We propose to discuss the current procedure for transmission selection mode and agree that this procedure should also be based on comparison of calculated/estimated necessary transmission power (or another parameter, which is proportional to NTP, for example UE’s distance from Transmitter), for both modes ptp and ptm. 

We further propose to agree on the following changes in [1].

4.
Text Proposal
----------------------------------------------------------------------------------------------------------------------------------------

***<Start of text proposal>****
5.1.5
Mapping of MBMS Iu bearer to p-t-p and p-t-m connections

The service specific MBMS RAB on Iu may be mapped to p-t-m bearers in order to provide MBMS data via common channels. 

1 The MBMS control function in the CRNC may decide to establish a p-t-m connection, if the number of multicast users in a cell exceeds a certain operator-defined threshold. This decision may, depending on operator’s strategy, be also based on comparison of the estimated necessary transmission power for this service in both transmission modes.
2 The MBMS control function in the CRNC may decide to establish a p-t-m connection depending on the congestion scenario expected for a specific cell (e.g. in hotspot areas where no bearer type switching is needed).

3 The MBMS control function in the CRNC establishes an MBMS RB by sending service specific signalling messages (e.g. MBMS RB Setup message) to all the UEs in the cell listening MBMS point-to-multipoint control channel (MCCH). UEs with activated service(s) may then execute the RB set-up.

4 MBMS data is transferred on a MBMS point-to-multipoint traffic channel (MTCH) to all the UEs which have executed the RB setup. 

5 The MBMS control function in the CRNC releases the MBMS RB (e.g. MBMS RB Release) when the data transfer has been finished or it has been interrupted by the CRNC. 

6 p-t- p transmission of MBMS data should use the DTCH as defined for other dedicated services.

7 p-t-m reception applies to all RRC states and modes, subject to UE capability. 

5.2.5
MBMS Counting and Necessary Transmission Power (NTP) estimation
MBMS Counting in conjunction with NTP estimation is used to determine the optimum transmission mechanism for a given service.

1. The need for counting is indicated in the notification, and achieved by requesting UEs, belonging to the same MBMS service group, to establish an RRC connection. 

2. The RRC connected UE’s may be instructed to perform some measurements, based on which C-RNC can estimate the NTP for p-t-p connections. By calculating the NTP for p-t-m mode  (which is proportional to cell-size) and by comparison of these NTP values for both transmission modes, C-RNC may select (or recommend to UE’s S-RNC’s) the transmission mode with the lower NTP.

3. The exact number of UEs that need to be brought to RRC connected mode is an RRM issue.

4. Since it is desirable in a specific cell, to avoid bringing a large number of UEs for counting purposes to RRC connected mode at the same time (RACH load, etc), RRM may control the load due to the RRC connection establishment requests, by setting an access "probability factor".

5. Following counting, the number of subscribers that need to be maintained in RRC connected mode or for which the RNC releases their connection, is also an RRM issue. 

6. For a given MBMS service, the counting indication in the notification may be switched on and off, on per-cell basis. 

7. The RNC may use notification to indicate counting during an ongoing MBMS session (term used is re-counting). 

8. The RNC receives via Iu from CN information (MBMS service ID) about UEs who are in RRC Connected mode, and have joined the MBMS service. This information may be used for counting purposes.

***<End of text proposal>****
----------------------------------------------------------------------------------------------------------------------------------------
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