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1 Introduction

The current specifications for MICH in MBSFN IMB [1] utilize a slot structure with 18 QPSK bits followed by a DTX portion (2 bits) for the T-CPICH.

Across a radio frame (270 “data” bits), Nn notification indicators are transmitted, where Nn = 16, 32, 64, or 128.  The last 14 bits are not used and are DTX’d meaning that 256 bits are in fact used to carry the Nn indicators.  This results in the type of mapping shown in Figure 1 (example shown for the case of Nn=16).
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Figure 1 – Current mapping of MICH indicators to slots (example for Nn=16)

In this case, indicators span slot boundaries, meaning that a UE typically needs to receive multiple slots to detect and decode the notification indicator of interest. A large portion (80%) of slot 14 is also unused.

It is suggested that a slightly neater structure could be obtained by reducing the number of indicators to multiples of 15 instead of 16 – i.e. Nn = 15, 30, 60, or 120.  In this case, the first QPSK symbol of each slot could be DTX’d (as well as the last QPSK symbol or each slot), and notification indicators would not span slot boundaries.  This would mean that MICH would not overlap with SCH (similar to P-CCPCH) and hence could also free up a small additional amount of power for MTCH transmissions.
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Figure 2 – Potential revised MICH structure (example for Nn=15)

2 Conclusion

A slightly revised structure for IMB MICH is suggested using Nn = 15, 30, 60, or 120 notification indicators per radio frame.  The attached draft CR for 25.221 would implement this change.  RAN1 is requested to review the proposal.
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5.8.2.5
The MBMS indicator channel (MICH)

The MBMS Indicator Channel (MICH) is a fixed rate (SF=256) physical channel used to carry the MBMS notification indicators. The MICH is always associated with an S-CCPCH frame type 1 to which a FACH transport channel carrying MBMS control data is mapped. MICH uses QPSK modulation.

Figure x8 illustrates the frame structure of the MICH where the 10 ms radio frames of the MICH are divided into 15 slots, each of length 2560 chips. One MICH radio frame of length 10 ms consists of 240 bits (b0, b1, …, b239). All 240 bits (b0, b1, …, b239) are used to carry notification indicators.   MICH is not transmitted during the first or last 256 chips of each slot.
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Figure x8: Frame structure for the MBMS Indicator Channel (MICH)

In each MICH frame, Nn notification indicators {N0, …, NNn-1} are transmitted, where Nn=15, 30, 60, or 120.

The NI calculated by higher layers is associated to the index q of the notification indicator Nq, where q is computed as a function of the NI computed by higher layers, the SFN of the P-CCPCH radio frame during which the start of the MICH radio frame occurs, and the number of notification indicators per frame (Nn):
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where G = 216 , C = 25033 and NI is the 16 bit Notification Indicator calculated by higher layers.

The set of NI signalled over Iub indicates all higher layer NI values for which the associated notification indicator on MICH shall be set to 1 during the corresponding modification period. Hence, the calculation in the formula above shall be performed in the Node B every MICH frame for each NI signalled over Iub to make the association between NI and q and set the related Nq to 1. All other notification indicators on MICH shall be set to 0.
The mapping from {N0, …, NNn-1} to the MICH bits {b0, …, b239} are according to table y2.

Table y2: Mapping of notification indicators Nq to MICH bits

	Number of notification

indicators per frame 

(Nn)
	Nq = 1
	Nq = 0

	Nn=15
	{b16q, …, b16q+15} = {1, 1,…, 1}
	{b16q, …, b16q+15} = {0, 0,…, 0}

	Nn=30
	{b8q, …, b8q+7} = {1, 1,…, 1}
	{b8q, …, b8q+7} = {0, 0,…, 0}

	Nn=60
	{b4q, …, b4q+3} = {1, 1,…, 1}
	{b4q, …, b4q+3} = {0, 0,…, 0}

	Nn=120
	{b2q, b2q+1} = {1, 1}
	{b2q, b2q+1} = {0, 0}
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