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1. Introduction
During RAN2#38 several different proposals were discussed regarding MBMS paging. In the end, 2 main candidates were left:


1) Siemens/Samsung proposal:

· UE has only 1 DRX cycle for receiving all PI’s (dedicated + MBMS);

· Use the currently unused 12 remaining PICH bits;


2) Nortel/Ericsson proposal:

· UE has 2 or more DRX cycles: 1 for dedicated PI’s, and 1 or more for receiving MBMS PI’s;

· Re-use PI’s currently already used for dedicated paging;

The main identified drawbacks of these two solutions were:


1) Siemens/Samsung proposal:



- Use of the last currently reserved PICH bits;



- MBMS PI capacity might be too limited;


2) Nortel/Ericsson proposal:



- UE has to support 2 or more DRX cycles;


- Increased false alarm probability for R99/4/5 UEs;

In Samsung’s opinion, the benefits w.r.t. UE power consumption and UE complexity of maintaining 1 DRX cycle for the UE even when receiving MBMS paging are, although implementation dependant, significant. This was also confirmed by several other UE vendors during RAN2#38.
Therefore we would like to investigate the listed drawbacks of the Siemens/Samsung proposal in more detail in this contribution, and see how serious they are and if they can be overcome. 
2. MBMS common paging capacity
In order to make a reasonable estimation of the MBMS paging load that can be handled by using the 12-currently-reserved PICH bits we need to make some assumptions.  The following are assumed to be the worst case assumptions (from capacity point of view):

· 1 MBMS PI is mapped to the 12-currently-reserved PICH bits (all MBMS services map to the same MBMS PI);
· The configured DRX cycle is 1.28s (see [1], SIB1 contents);
· At session start, we typically need to page during up to 5 consecutive DRX cycles (3 for counting, 2 for robustness);
· At session stop we would typically page during 3 DRX cycles;

· Per session, we would typically set the MBMS PI during in total 8*1.28= 10.24s;

Whether the paging capacity provided by 1 MBMS PI is sufficient or not will depend on the MBMS service mix that is required to be supported. Two examples:

Example 1:

If an operator mainly provides “higher rate” services via MBMS (i.e. video) and session durations are relatively long, having only 1 MBMS PI should not be a problem.  E.g. assume the following MBMS configuration:

· MTCH max capacity of 64kbps; MTCH load percentage of 70%.

· Operator only provides 64kbps MBMS video services, with average session durations of 3 minutes;

In such a MBMS service mix, we will have 14 session starts/hour. This results in an MBMS PI load of: (14*10.24/3600) = 3.9%.
Example 2:

In the MBMS configuration described in Annex 1, a total of 614 session starts needs to be handled in one hour. This results in a PI load of (614*10.24/3600) = 100%.
One can question what MBMS PI load is to be considered acceptable. Two aspects should be considered:

· Since at reception of each set PI, the UE probably needs to receive the S-CCPCH transmission during only 1 TTI out of 1.28s, the power usage even in a 100% MBMS PI load situation would still be much below the power usage in CELL_FACH state.  

· With a high level of MBMS PI setting, the power usage of this solution becomes comparable to having no paging at all, and just have the UE read the MCCH at certain scheduled intervals.

We assume that use of MBMS PI’s can only be justified if it results in a serious UE power consumption reduction compared to having fixed scheduled receptions. In order to roughly receive a factor 10 UE power consumption decrease, the load for an individual MBMS PI should be below 10%. 

Thus it can be concluded that the MBMS common paging capacity obtained by having only 1 MBMS PI is quite limited.

3. INcreased MBMS common paging capacity

3.1. General

One solution that increases the MBMS paging capacity while still enabling the UE to only have 1 MBMS DRX cycle makes use of an additional PICH channel used for MBMS PI’s only.

Such an “MBMS PICH” could on physical level be identical to a normal R99 PICH, however all PI’s on the MBMS PICH are used for MBMS paging.
The distribution of MBMS services over the MBMS PI’s can e.g. easily be obtained by performing a modulo operation (#MBMS PI’s) on the MBMS service id.

The Uu resource usage of such an MBMS PICH would be quite limited:
Code usage

Such a PICH channel would require one SF256 code.
Power usage

Based on [2] section 8.12.1, a PICH with 72 PI’s and a Pm-p of 1% (missed paging probability) is expected to be transmitted with -12dB for propagation conditions case 3 (-19dB for static channel environment). If we assume the MBMS PICH will typically have 18 PIs, the MBMS PICH will require something like -18dB (1.5% of cell power).
3.2. Potential further power reduction

The power used for an MBMS PICH is quite low. Especially if we consider that the MBMS PICH will only be used in high MBMS load situations, where e.g. a total of 128kbps MTCH’s is provided, comparing the 1.5% of cell load to the 40% or more of the cell load for the MTCH should not be a real concern.

However one could still try to optimize the power used on the MBMS PICH. Two quite obvious possibilities would be:

1) Allow one PI to use even more PICH bits;

It is expected that if e.g. only 9 MBMS PI’s would be used, the required power for the MBMS PICH would again roughly be halved.

2) Allow DTX of PI’s per radio frame or per PI

E.g. let’s take the second MBMS service mix as an example with 614 session starts:

· In the worst case, these session starts all need to be signaled in different PICH frames, so by coincidence there will be only 1 or 2 MBMS PIs set in 100% of the radio frames.
· In the best case, these sessions starts all need to be signaled at the same PICH frames, so by coincidence there will be 18 PI’s set during (614/18*10.24/3600)= 9.6% of the radio frames.
If the MBMS PICH would not need to be transmitted in case no PI is set in a radio frame, the average power for the assumed MBMS service mix used by the MBMS PICH could thus be brought down to in between 0.14% - 1.5% of the cell power. If DTX on individual PI’s would be possible, the average power could be reduced to 0.14% independent of the PI coincidence for the indicated MBMS service mix.
4. UPDATED MBMS paging PROPOSAL
Given the wide variety of MBMS service mixes that are currently under discussion, it is proposed to adopt the following solution:

1) In low MBMS cell load situations, MBMS PI’s are transported using the 12-currently-reserved PICH bits on the dedicated PICH channels.

2) In high MBMS cell load situations, MBMS PI’s are transported using a separate MBMS PICH.

Some more detailed considerations:

1) The distinction between the two cell configuration options could easily be made e.g. based on the presence of an MBMS PICH configuration on the BCCH: 
· If the cell supports MBMS (e.g. MCCH configuration signaled) and no MBMS PICH channel configuration is indicated, then the 12-currently-reserved PICH bits are used;

· If the cell supports MBMS (e.g. MCCH configuration signaled) and an MBMS PICH channel configuration is indicated, then the separate MBMS PICH is used.

2) Note that if a cell configuration supports multiple S-CCPCH’s carrying PCH, we assume that all PICH channels corresponding to these S-CCPCH’s will have an identical setting of the 12-currently-reserved PICH bits if the MBMS PI is mapped to these 12-currently-reserved bits (duplication). If the MBMS PI’s are mapped to a separate MBMS PICH, then only 1 MBMS PICH would exist in the cell (no duplication).

With respect to the previously indicated drawbacks of the Siemens/Samsung proposal, the following can be noted:

Capacity drawback:
The solution of the MBMS PICH increases the MBMS PI capacity of 1 or 2 per radio frame, to 18 up 72 per radio frame. It is assumed that this is sufficient to cover all realistic MBMS service scenarios.

Using last reserved PICH bits:
If an operator does not configure MBMS, or configures MBMS with use of a separate MBMS PICH, then the 12-currently-reserved PICH bits on the dedicated PICH are still available for future use.

5. Proposal
1) It is proposed to discuss the MBMS common paging solution as indicated in section 4 and see if RAN2 can agree on such a solution.

2) If RAN2 considers usage of a separate MBMS PICH a viable solution, RAN2 is requested to discuss the usefulness of the additional power optimizations discussed in section 3.2, possibly resulting in a liaison to RAN1.
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Appendix A: Example MBMS service mix
	Service type
	Application
	Duration
	Interval
	Relative capacity
	Sessions/ hrs

	Text based
	News, stock, weather, traffic
	10 s

10kB @ 8kbps
	5 min
	21 % (50 services, each 0.42 %)
	600

	Audio
	Top 40, MP3
	12 m

3MB @ 32 kbps
	60 min
	10 %
	1

	Video
	Goal, short clip (10 sec)
	Upto 60 sec

10s @ 64 kbps for each goal
	5 min

24 goals per 2 hours

Every goal is combined with up to 6 repetitions
	20 %
	12

	File download
	Game
	12 m

3MB @ 32 kbps 
	60 min
	10 %
	1








