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Introduction 

In last MBMS ad hoc meeting had intensive discussion on different MBMS notification proposal. In this paper different MBMS notification proposal, presented in [1], [2], [3], [4], [5], are compared. The emphasis on this comparison is on UE power consumption, complexity and on network capacity dimensioning and on backward compatibility aspects. However first in the document we discuss about the MBMS service aspects, which as identified in ad hoc meeting discussion and in [6] having an influence on feasible MBMS notification scheme.  

Discussion

Service Aspects

The typical number of simultaneous services per cell sets the design target on MBMS notification capability to notify different services simultaneously. Taking into account the cell downlink power budget and the cell support of rel99-5 UE dedicated services, a reasonable ptm channel throughput (assuming S-CCPCH channel) can be assumed to be 32 kbit/s – 64 kbit/s and 128 kbit/s as a maximum value at required outage level. This means that ptm channel could support one to four video services depending on video quality (32 kbit/s – 64 kbit/s) or from four to eight low bit rate (8 kbit/s –16 kbit/s) text based services. A typical service mixture could be one video service of 64 kbit/s in 64 kbit/s ptm channel in the cell or one video of 32 kbit/s and two text based service of 16 kbit/s each. This means that typical range of MBMS services simultaneously transmitted in cell would vary from one to three. This value reflects also to reasonable UE capability of receiving simultaneously multiple MBMS services multiplexed to same ptm physical channel.

On the other hand the typical number of different MBMS services simultaneously activated (joined) by UE can vary quite much depending on UE application capability, and from the fact that is the MBMS application running on UE or on external device, i.e. on lap top. Thus approximate suitable value is difficult but it can be assumed to be e.g. ten or even more.

Another difficult parameter to estimate is the average MBMS service session length, but it can be anticipated that the variance of it is quite high. So session length from 15 – 30 sec to several minutes could be considered. However, one should keep in mind that the MBMS notification solution must be such that UE moving between cells has possibility to promptly notice ongoing MBMS session and fetch required parameter to start receiving the data. 

Comparing UE Aspects of Notification Proposal

A efficient MBMS notification scheme from UE power consumption and complexity point of view is vital for success of MBMS. Naturally to reduce power consumption the length of time moments when DRX can be activated is the key factor together with number of switching on the receiver in the UE. In principle, if e.g. two radio frames must be received by the UE, it is much more power efficient to receive those in sequence than separately, i.e. with moment of DRX.

When keeping in mind the service aspects, it is not feasible to introduce MBMS service specific DRX cycle, proposed in [4], which would lead to shorten length of DRX moments and would require switching on and off the receiver in the UE.  An introducing the one MBMS specific DRX common for all MBMS services, proposed in [5], is some what better if number of simultaneous services is low and session length is long, but it cannot be optimal as the reusing the UE dedicated DRX, proposed in [1], [2], [3], i.e. only one DRX cycle as in Rel99-5.  

The UE power consumption difference between these proposals [1], [2], and [3], is highly depending on how fast the UE can decided is the notification for the service it has joined or for some other service. In proposal [2],  the service ID is obtained from MCCH and in [3] from MBMS dedicated PCH, indicating that solutions [2] and [3], are quite identical from this perspective and solution [5] differs from [2], just by introducing one DRC cycle more. However, in solution [1], the service ID (or part of it) is received already in PICH frame thus UE has to receive MCCH much more seldom than in [2], [3], [5]. The solution [1], however, requires that UE receives multiple consecutive PICH frames so that power saving to solutions [2], and [3] is not directly the reading time of MCCH but still significant.

Due to fact that each joined UE must receive each MBMS notification to the phase where service ID or part of it is indicated it can be seen very feasible that some service filtering is already introduced in PICH so that occasions to read MCCH can be reduced. 

From the UE complexity point of view the proposal [1] requires new functionality from the UE so that it is able to receive multiple consecutive PICH frames, but introduced extra complexity is not excessive.  

Comparing Network Dimensioning of Notification Proposal

The solutions [2], and [5], propose the use MCCH and in [3] the MBMS specific PCH is proposed as the channel where the service ID transmitted. On the another hand the rel99-5 PCH is proposed in [4], meaning that dimensioning of PCH for MBMS and for UE dedicated paging would be difficult from current paging record size and bit rate point of view. Moreover the usage of rel99-5 PCH would introduce prioritisation problem between UE dedicated paging and MBMS notifications. 

In proposal [1] the MBMS service ID is transmitted fully or partly in PICH frame. If the full transmission is selected the required transmission capability of MCCH is slightly reduced but the solution is comparable to [2], and [5].

Proposal [1], [2], and [3], uses the UE dedicated DRX cycle on PICH, meaning that bits on PICH must be continuously provided in cell to cover different DRX cycles of the UEs. This continuous transmission of PICH bits also supports UE selecting the cell when MBMS service is ongoing or the notification is already started. This does not however effect to the cell power consumption dramatically because only twelve additional bits are inserted to the PICH frame transmission. 

On another hand proposals [4], and [5] are lacking this repetition useful for UEs coming to the cell. Naturally repetition could be provided to based on DRX cycle but this would increase disturbance of UE not activated the MBMS service as explained in next section. 

Comparing Backward Compatibility of Notification Proposal

The proposals [4], and [5], proposes to use first of the 288 bits of the PICH frame, which are currently used to indicate UE dedicated paging on PCH. This will lead to the fact that all UE having same time moment for paging indicator but not joined (all Rel99-5 UEs and majority of Rel6 UEs) to the MBMS service will miss interpret PICH bits and start to listen PCH channel every time when MBMS notification is started for any MBMS service. This problem was already identified in MBMS ad hoc meeting but severity of it could not be agreed on then. However it can be concluded that problem increases when penetration of mobiles increases in the network, and when repetition is applied to paging indicators indicating MBMS notification over several DRX cycles. 

Moreover, disturbance increases if the DRX cycle for MBMS is multiple of any possible DRX cycle used for UE dedicated paging. 

It can be concluded further that the severity of the problem increases when the session length is short or the number of simultaneously transmitted MBMS services is increased. Even though the number of simultaneously transmitted MBMS service was considered to be small the short session length can be reality of MBMS. 

On another hand, the proposals [1], [2], and [3], does not suffer this kind of problem.

Proposals

Following new chapter is inserted to TS25.346 based on contributions [1], [2], and [3], defining MBMS Notification Principles.

5.1.X
MBMS Notification Principles

The MBMS notification for UEs in idle mode and URA_PCH or CELL_PCH state utilizes the UE specific DRX cycle introduced in Rel99. The UE calculates the DRX cycle to receive UE dedicated paging indicators and after reading 288 of correct PICH frame, the UE reads also last 12 bits of the PICH frame dedicated for MBMS to determine the need to receive rest of the MBMS notification from MCCH. The coding of MBMS dedicated bits on PICH allows UE to distinguish is the notification signalling on MCCH for the MBMS service which UE has activated or for some other service. 

The MBMS notification information on PICH frame may be spanned on multiple consecutive PICH frames. The number of consecutive PICH frames to be received UE determines from bit position on PICH or from system information. 

UTRAN shall repeat the information in PICH frames constantly at least longest DRX cycle used by the UEs in the cell, guaranteeing that each UE with different DRX cycles has at least read the PICH once.

After UE has received information from PICH indicating that MCCH contains final part of the MBMS service notification for MBMS service activated by UE, the UE starts listen MCCH.
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