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1
Introduction

At WG2#44 contributions [1, 2] proposed that MBMS specific RACH access control parameters should be considered for use with MBMS counting in place of those parameters that are specified for general use. The result was an LS to RAN1 [3] to which a reply has now been received [4].

It is proposed that the capability to signal MBMS specific persistence parameters should now be incorporated within MBMS access control signalling as an optional parameter with associated changes to UE behaviour. A CR to [6] to implement these changes is attached. 

2
Discussion

At WG2#44 contributions were presented which suggested that, in some circumstances, using RACH access control parameters that are specified for general use are used for MBMS counting then there will be either a risk of RACH overload and a failure to count correctly [1] or the counting process would require more steps (Access info cycles) than would otherwise be the case because probability factors would need to be set with greater caution [2].

Guidance was sought from RAN1 [4] but unfortunately they were unable to provide quantitative estimates of RACH loads that could be supported but they were able to comment that more distribution of PRACH transmission timing would be useful in case a large number of simultaneous random attempts are likely.

Because it may be difficult to introduce MBMS specific RACH parameters at a later date, it is suggested that the case for adding such a capability should be decided within R6. The proposal made in this paper is that UTRAN should be able to optionally signal an MBMS specific value for dynamic persistence on MCCH to be applied by UEs in place of that signalled on SIB7 for MBMS counting. If none were signalled, UEs would apply the SIB7 value.

2.1 Basis for the proposal
RACH access attempts are distributed in time, in part, by the magnitude of the dynamic persistence parameter that is signalled in SIB7. To enable fast access for non-MBMS use the parameter can be set to quite a large value. [5] contains a value of q = 2-1 which would result in a mean delay before commencing power ramping of 20ms and a 95% delay of around 60ms.

The time separation between MCCH Access Information message transmissions can be considerably larger than this, say 320 or 640 ms and so it would be possible to consider spreading out the MBMS counting responses over a longer period of time. For example, if an MBMS specific dynamic persistence value were given the value q = 2-3 then the MBMS RACH attempts could have a mean delay before power ramping of 80ms and 95% delay of 240ms. 

The advantages claimed for spreading out these transmissions are:

· RACH interference from the number of responses to general users (using RACH resources) and to the cell (interference) will be lower. Whether this will be of significance will of course depend on circumstances.

· Where there is uncertainty in the number of UEs in a cell and the fraction that will respond, the probability factors can be set proportionally higher for a given acceptable mean RACH load. In turn this can result in fewer steps being required in the counting procedure since the initial probability factors must start with a value that, with the highest number UEs present and highest response ratio possible does not overload the RACH. This is illustrated in [2] and for the case where response dispersion is increased by a factor of four it is suggested that of the order of two counting steps (access info periods) might be saved e.g. reduced from 6 to 4 or 5 to 3 depending on circumstances. 

· It also permits the maximum responses that can be received to an MBMS Access Information message to be increased also potentially reducing counting time, although whether this is significant will depend on RACH capacity.

It can be argued that the probability factor mechanism already provides a means of controlling RACH access and that the number of responses required is small the problem of RACH overload should not occur. In many situations this is likely to be true, although acceptable loading is subject to implementation. However, by including the option to specify a replacement persistence value for MBMS access it should be possible to distribute RACH load if desired and to reduce the number of counting steps that are required when there is uncertainty.

Because the cost of implementing MBMS specific persistence is small, there are small changes to UE behaviour and a small overhead in MCCH signalling, and because to introduce the capability at later stage could be more difficult it should be considered for use within R6.

2.2 Proposed method of implementation

The method proposed for including MBMS specific RACH access control parameters in [6] is the following. It is proposed that:

MBMS specific dynamic persistence should be an optional IE within each MBMS Access Information message. If the IE is included a UE should use MBMS specific dynamic persistence in place of that transmitted in SIB7 for the transmission of any uplink message triggered by the probability factor otherwise the UE should apply the dynamic persistence parameter that is transmitted in SIB7. 

The overhead incurred by the including of an MBMS specific persistence parameter into the MBMS Access Information message is small. An alternative would be to include the parameter within the MBMS General information message.

3
Conclusions

It is proposed that MBMS specific dynamic persistence should be included as an optional parameter within the MBMS Access Information message. When present the UE would use the MBMS specific dynamic persistence value in place of that which is transmitted in SIB7 for RRC Connection Request and Cell Update transmissions where the cause is 'MBMS reception'. A draft CR is attached for including the parameter into [6].
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8.5.12
Establishment of Access Service Classes
The PRACH resources (i.e. access slots and preamble signatures for FDD), timeslot (with specific frame allocation and channelisation code for 3.84 Mcps TDD and SYNC_UL codes (with specific frame allocation) for 1.28 Mcps TDD) may be divided between different Access Service Classes in order to provide different priorities of RACH usage. It is possible for more than one ASC or for all ASCs to be assigned to the same access slot/signature space in FDD or frame allocation/channelisation codes in 3.84 Mcps TDD or frame allocation/SYNC_UL codes in 1.28 Mcps TDD.

Access Service Classes shall be numbered in the range 0 ( i ( NumASC ( 7 (i.e. the maximum number of ASCs is 8). An ASC is defined by an identifier, i, that defines a certain partition of the PRACH resources (SYNC_UL resources in 1.28 Mcps TDD) and an associated persistence value Pi. A set of ASC parameters consists of "NumASC+1" such parameters (i, Pi), i = 0, …, NumASC.

PRACH partitions shall be established using the information element "PRACH partitioning". The persistence values Pi to be associated with each ASC shall be derived from the dynamic persistence level N = 1,…, 8 which is broadcast in System Information Block 7 or contained within an MBMS ACCESS INFORMATION message, and the persistence scaling factors si, broadcast in System Information Block Type 5 and possibly also in System Information Block Type 6, as follows:

P(N) = 2((N ( 1)
	ASC # i
	0
	1
	2
	3
	4
	5
	6
	7

	Pi
	1
	P(N)
	s2 P(N)
	s3 P(N)
	s4 P(N)
	s5 P(N)
	s6P(N)
	s7 P(N)


Scaling factors si are provided optionally for i = 2,…, NumASC, where NumASC+1 is the number of ASCs as defined by PRACH partitioning. If no scaling factors are broadcast, default value 1 shall be used if NumASC ( 2.

If k ( 1 scaling factors are broadcast and NumASC ( k+2 then the last scaling factor sk+1 shall be used as default for the ASCs where i > k +1.

The set of ASC parameters is provided to MAC with the CMAC-Config-REQ primitive (see [15]), the PRACH partitioning is provided to PHY using the CPHY-RL-Setup-REQ primitive (see [34]).

The ASC enumeration shall be such that it corresponds to the order of priority (ASC 0 = highest priority, ASC 7 = lowest priority). ASC 0 shall be used in case of Emergency Call or for reasons with equivalent priority.

ASCs are numbered according to the order in which the IEs "ASC Setting" appear in the IE "PRACH partitioning", where the first IE "ASC Setting" describes ASC 0, the second IE "ASC Setting" describes ASC 1, etc.

At radio bearer setup/reconfiguration each involved logical channel is assigned a MAC Logical channel Priority (MLP) in the range 1,…,8. When the MAC sublayer is configured for RACH transmission in the UE, these MLP levels shall be employed for ASC selection on MAC.

8.6.9.10 MBMS dynamic persistence level
If the IE "MBMS dynamic persistence level" is included the UE shall:

1>
Apply the dynamic persistence level in place of that broadcast in SIB 7 for transmissions that are initiated by probability factors that are contained within the same message. 
10.2.16e
MBMS Access Information
This message is transmitted periodically by UTRAN to inform UEs that have joined a particular MBMS service about the need to establish an RRC connection. While the message contents may change within a modification period, all occurances of the information within a modification period concern the same MBMS service(s).

Logical channel: MCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message type
	MP
	
	Message Type
	
	REL-6

	MBMS dynamic persistence level
	OP
	
	Dynamic persistence level 10.3.6.35
	
	REL-6

	Service list
	MP
	1 to <maxMBMSservCount>
	
	
	REL-6

	>MBMS short transmission ID
	MP
	
	MBMS Short transmission identity 10.3.9a.10
	Reference/ index to a transmission listed in the MBMS Modified Services Information or MBMS Unmodified Services Information
	REL-6

	>Access probability factor - Idle
	MP
	
	Integer (0 to 960 by step of 32, 1000)
	Access probability factor for UEs in idle mode. The actual Access Probability (AP) is a function of the Access Probability Factor (APF):

AP (APF) = 2-(APF/100)
	REL-6

	>Access probability factor – URA_PCH
	MD
	
	Integer (0 to 960 by step of 32, 1000)
	Access probability factor for UEs in URA_PCH. The actual Access Probability (AP) is a function of the Access Probability Factor (APF):

AP (APF) = 2-(APF/100)
Default value is the value included in IE "Access probability factor - Idle"
	REL-6


11.2
PDU definitions

--**************************************************************
--

--------------------xxxx---------------------------------

-- ***************************************************

--

-- MBMS ACCESS INFORMATION

--

-- ***************************************************

MBMSAccessInformation ::= SEQUENCE {

-- Access Information IEs


dynamicPersistenceLevel


DynamicPersistenceLevel,


mbms-ServiceAccessInfoList

MBMS-ServiceAccessInfoList-r6,


-- Non critical extensions



nonCriticalExtensions


SEQUENCE {}

OPTIONAL

}
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