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1. Introduction
During the last meeting, three schemes have been proposed to deliver MICH over Iub. In this paper, we analyse the pros and cons of each method and show our preference.
2. Discussion

The three schemes for MICH over Iub proposed in the last meeting are:

a. Use of existing PCH FP for MICH and MCCH transmission [1]

b. Use of new MICH FP

c. Use of new NBAP message MICH service indication [2].

2.1 PCH FP

The PCH frame format is shown in the following.
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In the above figure, it is suggested in [1] that PI-bitmap field shall be used for MICH and TB field for MCCH. Considering that MCCH is mapped on FACH, it seems more or less unnatural not to transmit MCCH information with FACH FP.  Thus, from now on, let us assume that only MICH information is to be transmitted by PCH FP. Then, TFI field as well as TB field are omitted making 5 octets of header and tailor. In addition, supposing that the number of MBMS service groups is configured to 18~144 as that of paging groups, the data rates will be as follows:

	No. of service groups
	No. of octets (5 octets for header and CRC)
	Data rate

	18
	8
	6.4 kbps

	36
	10
	8.0 kbps

	72
	14
	11.2 kbps

	144
	23
	18.4 kbps

	Position randomization
	around 40
	around 32 kbps


Assuming that around 300 bits are to be transmitted per frame on Uu interface and position randomization (PR) scheme is to be used on Uu, RNC should send each 300 bits for every frame. The data rate for this case is shown in the last row of the table.

The merits of this method is that we do not need to introduce a new FP such that no new data bearer is used, but differentiation between normal PCH and MICH data should be performed in Node B side. To perform this, we can allocate one bit for MI indication in the FP (unused part can be used for this purpose). Another possible way is to resue the PCH FP to transmit MICH, but the MICH is transmitted over a separate transport bearer. But this method has little difference from the MICH FP described below in 2.2.1.

2.2 MICH FP

In this scheme, a new FP dedicated to MICH data transmission is introduced. Note that it seems somewhat odd to transmit it in user plane and call it as a ‘frame protocol’, because MICH is a physical channel, not a transport channel.
2.2.1 Transmission per frame

In this scheme, MICH frame is transmitted for every frame. 

The information that should be delivered will probably be

1. CFN

2. NI bitmap (each bit is allocated to a MBMS notification group).

As you can see, the format and data rate of this scheme will be almost the same as those for PCH FP above. The only difference is that a new data bearer is used for MICH.

2.2.2 Transmission per modification period

Because, the list of MBMS services cannot be changed during one modification period, the same MICH can be sent during that period. Thus the data rate can be reduced approximately 1/500 if we assume a modification period of 5 seconds. Multiple transmission can be used to make sure Node B receives the MICH information successfully.

The possible contents for this scheme will be

1. CFN (starting CFN, will be transmitted till the end of one modification period)

2. NI bitmap (each bit is allocated to a MBMS notification group)

If we are to support position randomization scheme, on-going MBMS service ids must be transmitted to the Node B so that Node B can generate different MICH contents for each frame. In this case, TMGI will probably be used as an MBMS id. And the contents will be

1. CFN (starting CFN, will be transmitted till the end of one modification period)

2. List of TMGIs (for every services).

The size of TMGI will be around 6 octets (see [3] for example) and if we assume 10 simultaneous on-going MBMS services
 on a cell the transmission rate will be around 0.1 kbps (= 60bytes / 5sec). Thus, bandwidth of 0.5kbps will be more than enough for multiple transmissions for error proof.

Note that because an MBMS service will be on air at least several minutes, a delta list which is the difference between previous and current MBMS service list will even dramatically reduce this low rate causing no Iub transmission for much of the modification periods .

2.3  NBAP signalling: MBMS SERVICE INDICATION

    In this NBAP signalling scheme the contents (Information elements) will be 

1. CFN (per every modification period)

2. NI bitmap (without position randomization) or list of MBMS service ids (for support of position randomization).

With the same analogy in 2.2.2, the bandwidth on signalling bearer will be almost the same as that shown in 2.2.2. Because the signalling bearer is more reliable than data bearer and the procedure can have acknowledgement mechanism (e.g., MBMS SERVICE CONFIRMATION can be used), this method has an advantage over MICH FP scheme. As in 2.2.2, we can use delta list to reduce the NBAP signalling even more.

From the above analysis, the table below shows the pros and cons of each method.

	
	PCH FP
	MICH FP (per frame)
	MICH FP (per modification period)
	NBAP

	Data rate (without PR)
	~20kbps
	~20kbps
	<< 1kbps
	<< 1kbps

	Data rate (with PR, full list (10 services), modification period = 5s)
	~32kbps (300 bits MICH on Uu)
	~32kbps (300 bits MICH on Uu)
	~0.3kbps (3 transmission)
	~0.1kbps  

	Impact on current spec. 
	Low 
	Low
	High 
	High 

	Reliability
	Medium
	Medium
	Low (complemented by retransmission)
	High

	Conformance to the concept  (MICH is a physical channel)
	No
	No
	No
	Yes


In the above comparison, NBAP signalling and MICH FP per modification period is better than other FP methods in the aspect of bandwidth. Considering that the data can be transmitted very often and the bandwidth is quite low, control plane procedure is more preferable than the user plane methods.

On the other hand, PCH FP is not well fitted to support PR scheme. On the issue of impact on current specification, though PCH FP method is preferable than other methods, it also needs additional function of differentiation between normal PCH frame and MICH frame in Node B. Thus, the implementation complexity becomes almost the same as the other methods.

Considering these in mind, we prefer NBAP signalling or MICH FP methods than PCH FP.
3. Conculsion

In this paper three alternative schemes for MICH transmission on Iub are analised and the following conclusions are made: 

· For MICH transmission on Iub, NBAP signalling with PR scheme is preferable.

· As an alternative, MICH FP per modification period with PR is also preferable.

· PCH FP has little benefit compared to the above two methods.

Thus, Samsung would like RAN3 to agree on one of the alternatives.

1. NBAP signalling per modification period (with position randomization).

2. MICH FP per modification period (with position randomization).
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� RAN2 assumes that average number of notified services in one modification period will probably be in the order of 1. We assume 10 for worst case analysis.
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