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1. Introduction

In the last RAN2 #34 meeting in Sophia Antipolis, it was agreed that group notification on radio by RNC asking UE to establish RRC connection was required for counting purpose.

This contribution evaluates how currently proposed MBMS notification solutions [1-3] can be combined with counting.

2. MBMS notification solutions
MBMS notification solutions, which have been discussed, can be categorized into 3 classes as follows

· PICH (un-used part) + SIB (BCCH);
[1] proposed the possible candidate for MBMS notification. In which proposal, PICH carries several pieces of information such as counting indicator and PtM RB configuration index etc.
· PICH (un-used part) + MCCH;
[1] and [2] proposed the combined usage of PICH and MCCH for MBMS notification. [1] proposed to include a couple of information such as type of identification and the value of identification value into the unused part of PICH. Whereas [2] didn’t specify any method to encode the unused part of PICH, it proposed a special mapping between PICH and MCCH by introducing MCCH cycle.
· PICH (un-used part) + PCH + MCCH (or BCCH);
[3] proposed 3-step approach for MBMS notification. In order to avoid redundant transmission of the same information, special mapping between PICH and PCH was introduced. The encoding method for the unused part of PICH based on TMGI was also introduced in [3].
All of these proposals share the view on the followings

· Usage of the unused part of PICH;
Which make it possible to avoid confliction between dedicated paging and MBMS notification.
· Same paging occasions with Rel99 dedicated paging;
All of the proposals assumes the same paging occasions with Rel99 dedicated paging. Which would reduce the require power consumption comparing with using the separate paging occasions for MBMS notification.

Also there are several contradictions among the contributions as follows
· Encoding of the unused part of PICH;
[1] proposes to include a couple of information such as counting indicator, PtM RB configuration index, type of identification and the value of identification value etc. [3] proposes to use repeated transmission of MBMS PI bitmap similar to Rel99 dedicated PI bitmap. Even though [2] didn’t proposed any specific encoding method for the unused part of PICH, encoding method given in [4] was proposed as a candidate solution..
· RB information over BCCH/MCCH;
Whereas [1] proposed to included the pre-determined RB information in SIB and which can be indexed by PICH (i.e. PtB RB configuration index), [2] and [3] proposed that RB information be transmitted over MCCH.

· TMGI transmission;
[3] proposes that TMGI be included into PCH. Which make it possible for UE to confirm MBMS notification and also to differentiate MBMS service even if UE joined multiple MBMS services. It is not so clear how TMGI is informed to UE in [1] and [2] but it is possible to transmit TMGI value over PICH or MCCH. In case of TMGI over PICH, UE should monitor several consecutive PICH frame to get TMGI value. How many PICH frame UE should monitor may be dependent on the length of TMGI. The problem is that it is not so easy to deliver TMGI value in reliable way since only 12 bits are available for each PICH frame. Another severe problem is that it is impossible to give MBMS notification if there are MBMS notifications for multiple MBMS service simultaneously.
3. Combination of MBMS notification and counting

In this section, it is evaluated how each MBMS notification solution is combined with counting.
3.1. PICH with SIB
[1] already includes counting indicator into the unused part of PICH. If the counting indicator is assumed to be used to indicate whether or not RRC connection required for counting purpose, then this method may have following problems.
· Problem on reliability of information transmission;
As mentioned earlier, it seems not so easy to include couple of information over PICH due to limited number of available bit.

· Problem on delivering MBMS notification for several MBMS service simultaneously;
It seems impossible to deliver MBMS notification for multiple MBMS service simultaneously.

· Complex decoding of the unused part of PICH;
In order to get whole information over the unused part of PICH, UE should monitor several consecutive PICH frames. This means that several consecutive PICH frames constitute information block. It is not so clear how UE can get whole information if paging occasion for the UE is not aligned with starting of information block.

· Redundancy for delivering RB information to UEs;
According to [1], paging indicator and PtM RB index are included in the unused part of PICH. If RNC doesn’t have enough number of UE for PtM type transmission, PtM RB index value can’t be included in the unused part of PICH. This means that UE which established RRC connection (i.e. UE which receive PICH before RNC receives enough number of RRC CONNECTION REQUEST message from UEs) should monitor PICH and DCCH simultaneously in order to receive PtM RB index value (over PICH) or MBMS RB information for PtP (over DCCH). In order to avoid simultaneous reception of PICH and DCCH, DCCH can be used to deliver both MBMS RB information and PtM RB index value to the UE which established RRC connection already. However, there may be some redundancies such as the same PtM RB index value is delivered to UE over PICH and DCCH because PICH is still necessary to deliver PtM RB index to UEs which receive MBMS paging after RNC determines PtM type transmission.

3.2. PICH with MCCH type I

[1] proposed combined usage of PICH unused part and MCCH. According to [1], TMGI value and scheduling information of MCCH are included into the unused part of PICH. And corresponding RB information is carried over MCCH. This MBMS notification method also can be combined with counting by introducing counting indicator into the unused part of PICH or MCCH. However this method also has the same problems as given in previous method except the redundancy for delivering RB information to UEs because RB information can be delivered to UE over MCCH only.
3.3. PICH with MCCH type II

[2] proposed MCCH cycle in order to reduce the redundancy to deliver RB information to UEs. The starting SFN for MCCH frame can be calculated as followings;

SFN = (n*MCCHcycle) mod 4096

with n = 1,2,3,…

The MCCH cycle should be equal or larger than the maximum DRX cycle of all UEs in order to ensure that all UEs listen at least once to the PICH during one MCCH cycle. [2] didn’t propose any specific method to encode the unused part of PICH but MBMS PI bitmap (i.e. similar to Rel99 dedicated PI bitmap as given in [4]) was assumed as a possible candidate to encode the unused part of PICH.
By introducing counting indicator into MCCH, this proposal can be combined with counting straightforwardly. However due to the MCCH cycle, there may be limited capability to inform UE whether RRC connection is required or not. In order to avoid this problem, MCCH cycle may be reduced but this may cause redundancy to deliver RB information to UE.
3.4. PICH with PCH and MCCH
[3] proposed 3-step approach for MBMS notification. Most part of proposals in [3] was similar to Rel99 dedicated paging scheme except specific mapping (i.e. cycle for PCH which carries TMGI value) between PICH and PCH in order to reduce redundancy to deliver TMGI value to UE.
[3] proposed encoding method for the unused part of PICH similar to paging indicator in Rel99 dedicated paging. According to the proposed encoding method, multiple MBMS service can be notified simultaneously and reliably within single PICH frame. PCH carries TMGI value and UE can confirm MBMS notification through TMGI value. RB information would be transmitted over MCCH.

This proposal can be combined with counting by introducing counting indicator into PCH. However there may be some redundancy to deliver RB information since there’s no MCCH cycle.
Considering the above concerns, new MBMS notification with counting function is proposed in the following section.

4. New MBMS notification with counting
MBMS notification method follows basic 3-step approach similar to Rel99 dedicated paging such as MBMS paging indicator over PICH, MBMS paging message such as TMGI and counting indicator over PCH, and MBMS control information such as MBMS RB information over MCCH.
UE which has joined certain MBMS service can confirm the reception of MBMS notification by using MBMS paging indicator over PICH and TMGI over PCH. Then UE can get MBMS RB information from MCCH. This scenario how UE can get RB information is similar to Rel99 dedicated paging but MBMS notification has following characteristics additionally.

· MBMS paging indicator over the unused part of PICH; 
This guarantees backwards compatible for MBMS notification.
· Encoding of the unused part of PICH (MBMS paging indicator);
Multiple MBMS service should be notified simultaneously and reliably within single PICH frame. It is [FFS] to determine the specific encoding method for the unused part of PICH.
· Repeated transmission of MBMS paging indicator;
MBMS paging indicator should be given repeatedly so that all UEs which joined MBMS service can receive MBMS notification.

· UE specific paging occasions;
MBMS notification and Rel99 dedicated paging should share the same paging occasions in order to reduce UE power consumption
· TMGI and counting indicator over PCH
PCH, related MBMS notification, carries TMGI value and counting indicator. TMGI value is used to confirm which MBMS service is notified and counting indicator is used to inform UE whether RRC connection is required or not
· Special mapping between PICH (unused part) and PCH (which carries TMGI and counting indicator);
In order to avoid redundancy such as same TMGI value and counting indicator are transmitted repeatedly, it is possible to introduce new mapping between the unused part of PICH and PCH which carries TMGI value and counting indicator
· DRX cycle for MCCH
DRX cycle for MCCH is useful in order to avoid redundancy such as frequent delivering MBMS RB information over MCCH.
Following Figure 1 depicts how UEs can get MBMS RB information together with confirmation of the necessity of RRC connection for counting.


[image: image1]
Figure 1. MBMS notification with counting indicator
5. Conclusion

This contribution summarized and evaluated currently proposed MBMS notification methods with pros and cons. It was also shown that none of the proposals could be combined with counting without problem. So new MBMS notification method based on currently proposed MBMS notification methods was proposed and it was also shown that the new MBMS notification method could be combined with counting.

Samsung proposes that the proposed MBMS notification be adopted as basic notification method and descriptions in section 4 be included into TS 25.346 together with the following open issues
· Specific encoding method for the unused part of PICH

· Mapping between PICH (unused part) and PCH (which carries TMGI and paging indicator)

· DRX cycle for MCCH
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