3GPP TSG RAN WG2 #35
Tdoc RAN WG2 R2-030710
7th – 11th April 2003

Seoul, South Korea

Agenda Item:
10.2.1.2
Source:

Nokia
Title:


Notification solution based on PICH
Document for: 
Discussion & Decision
1 Introduction

In the RAN WG2 meeting #32 it was agreed that MBMS Group notification shall be sent in such a manner that UE can received it in IDLE and in RRC connected mode, moreover, the notification should be such that UE is able to minimise the power consumption, i.e. UE is able to use DRX.

Moreover, it was agreed that the reception of the Group notification is not guaranteed. However, the probability to receive MBMS Group notification should be high, meaning that some kind of repetition scheme is required for the case that some UEs receive first notification incorrectly.

On the another hand a UE coming to the cell from other cell inside MBMS service area or outside MBMS service area during the MBMS data transmission, should be able to discover possible MBMS transmission promptly in Idle mode or RRC connected mode. Especially in cell reselections in IDLE mode or URA_PCH state, the UE should receive RB parameters of MBMS ptm channel without uplink and UE dedicated downlink signalling. 

Therefore, before MBMS data transmission the MBMS notification should be able to indicate the following: 

· Service Id (TMGI) of the MBMS service to be transmitted

· UE Counting

· The usage of ptm channel and identification of the valid RB parameter set.

· The usage of ptp channel 

During MBMS data transmission, MBMS notification should indicate the following: 

· Service Id (TMGI) of the transmitted MBMS service 

· UE re-counting

· The usage of ptm channel and identification of the valid RB parameter set.

· The usage of ptp channel 

In the case that the ptp channel is used, the RRC connected mode is required for each UE and the Radio Bearer Setup procedure is done as in Rel99 with UE dedicated signalling.

The basic idea of the solution proposed in this paper was introduced first time in MBMS ad hoc meeting 15th –16th January 2003 in Wokingham, UK. In this paper, the scheme is specified in more details so that architectural decisions could be made. 

2 Notification Solution Based on PICH

In this section a notification solution is presented which allows for continues provision of MBMS service notifications over the air interface, thus it inherently solves the repetition problem of MBMS notification. Moreover DRX and the calculation of the paging occasion are maintained as specified in [1]. 

2.1 Bits in PICH

The main idea is based on the use of the PICH channel and in particular of its 12 bits that are today reserved for future use. In the Figure 1, which illustrates one way to structure available bits, the 12 bits are divided in three fields. 
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Figure 1: PICH frame structure

The first 3 bits are also used as indicator/description of the value/parameter given in the second field, which indicates for e.g. the identification of a current and forthcoming MBMS service. The third field is used to introduce 2 bit CRC for increasing the reliability of nine information bits. The reliability of the PICH bits and need of the CRC should be studied in RAN WG1, because the notification is continuous providing repetition to information so that the CRC is might not even needed. 

The Figure 1 also presents the other proposed identification/indications, which are required in MBMS notification. There is also proposed that the value 111 is used to have extension possibility of 7 bits indication/identification to 14 bits or even to 21 bits, so that longer values of for e.g. TMGI could be included.

2.2 UE Reception of MBMS notification

Because the paging occasion is based on DRX cycle length and IMSI, the PICH frame, which UE shall listen to obtain paging indicator differs between UEs. Because the 6 bits is not enough to for complete notification solution, the first three bits defines a PICH frame cycle, which the joined UE shall read to obtain complete MBMS notification information. Thus the joined UE in Idle mode or RRC connected mode (CELL_PCH or URA_PCH) shall calculate the paging occasion based DRX cycle length and its IMSI and listen not only one PICH frame but consecutive PICH as defined by first three bits to receive complete MBMS notification, the Figure 2 illustrates the notification reception for different UEs.  

To have only one notification solution also for CELL_DCH and CELL_FACH, the UE, cable of receiving MBMS service simultaneously with other UE dedicated ptp services, should be able to listen also PICH based on its DRX cycle as CELL/URA_PCH state also in CELL_FACH and CELL_DCH state.
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Figure 2: Reception of the PICH 

During MBMS data transmission the MBMS control information on MCCH is could be multiplexed with MTCH to same transport channel. In this case, UEs listening MBMS data transmission on ptm channel would not have to listen PICH to receive MBMS control information.

To make it possible for the UE to receive MCCH in begging off MBMS data transmission the scheduling of the MCCH is needed. Therefore, one value of the PICH is reserved to pass scheduling purposes for the MCCH. Thus, the UE would have knowledge when to start listen MCCH, enabling dynamic scheduling of MCCH without introducing new DRX cycles to UE. The dynamic scheduling of the MCCH is especially useful in start of the MBMS data transmission, and when no MBMS data is to be transmitted in near future in cell, because the UE does not have to listen MCCH at all.
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Figure 3: Scheduling MCCH

2.3 Information In Bitmap

The Figure 4 presents the BITMAP and the bit usage of the BITMAP’s 7 bits, is presented in Table 1, respectively.  The bitmap is introduced so that UEs in IDLE mode or in URA_PCH state coming to the cell UEs during MBMS data transmission would be able to start receiving MBMS data without uplink signalling. 
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Figure 4: Bits in 6 bit BITMAP

	Bit
	Bit usage

	A
	Counting ongoing for forthcoming MBMS service 
0 = NO, 1 = YES

	B
	Channel type selection of current MBMS service; 

0 = p-t-m, 1 = p-t-p

	C
	Transmission is Broadcast or multicast;  

0 = Broadcast, 1 = Multicast

	D
	Service announcement indicator

0 = No service announcement 

1 = Yes service announcement

	EEE
	p-t-m RB configuration set

000, 001, 010, 011, 100, 101, 110, 111 bit combination according SIB


Table 1: Bit usage in BITMAP 

The last three bits (EEE) of the BITMAP are proposed to indicate the valid MBMS ptm channel configuration from set of possible configurations signalled on SIB. By introducing a MBMS dedicated SIB block different RB configurations, which are possible for the MBMS ptm data transmission in the given cell, could be broadcasted.

In the BITMAP a one bit is reserved to indication of UE counting, which would lead very simple solution. However, the final counting solution, possible including the “integrity like solution” presented in [2], might be extensive to be signalled on PICH, the utilization off MCCH for UE counting and recounting would be straightforward solution. 
3 Pros and Cons of the Proposed Pure PICH Approach

Advantages:

· No impacts to UEs supporting rel99/4/5 

· No new physical channel is needed to support continues MBMS notifications. (Assuming that MCCH is multiplexed together with MTCH)

· No new separate channel code allocation for notification channel is required

· Downlink transmission power is only slightly increased 

· UEs, which are in RRC IDLE, CELL_PCH or URA_PCH, are in any case forced to wake up to listen PICH/SCCPCH in order to find out whether there is any paging message for them. 

· Only one DRX cycle is required in UE.

· Only one notification method for UEs in IDLE and RRC connected, in case that MBMS capable UEs in CELL_DCH and CELL_FACH shall also listen PICH

· All UEs can find out what multicast services are currently available or will be transmitted in the near future.

· UEs are able to start receiving MBMS transmission even is already ongoing.

· No feedback is required from the UEs if not needed.

· Paging concept is left as in Rel’99

Disadvantages:

· Information bits on PICH are only protected by short CRC 

· UE must listen more than one consecutive PICH frame 

· UEs in CELL_DCH or CELL_FACH state must be able to listen PICH simultaneously with DPCH or SCCPCH respectively.
4 conclussion

It is proposed that the notifications solution using PICH with MCCH taken as working assumption. 

Moreover following requirements for notification are included in the TR25.992

Before MBMS data transmission the MBMS notification should be able to indicate following 

· Service Id (TMGI) of the MBMS service to be transmitted

· Possible UE Counting

· The usage of ptm channel and identification of the valid RB parameter set.

· The usage of ptp channel 

During MBMS data transmission, MBMS notification should indicate following 

· Service Id (TMGI) of the transmitted MBMS service 

· Possible UE re-counting

· The usage of ptm channel and identification of the valid RB parameter set.

· The usage of ptp channel
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