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1
Introduction

This Tdoc identifies and attempts to clarify a number of issues relating to the transmission of MCCH. Whilst it is believed that there a common understanding that in E-UTRAN MCCH will be transmitted periodically and that the principles of modification period and repetition period will be carried over from UTRAN, this was not discussed or captured in stage 2. A text proposal for [1] encompassing some already agreed characteristics of MCCH and some proposals made in this document is attached.

2
Discussion

2.1 
MCCH periodicity

In UTRAN, MCCH is transmitted periodically at intervals defined by a repetition period. Changes to content, excluding content related to counting, are permitted only at specific points in time, spaced by an interval known as a modification period, i.e. changes are made only at modification period boundaries. A modification period is an integer multiple of a repetition period. Counting control signalling can be transmitted, and changed, at intervals known as access information periods. There can be multiple access information periods within a repetition period.

Periodic transmission enables a UE to identify when it should commence receiving MCCH and removes the need to include dynamic scheduling on BCCH. Restricting changes to a modification period boundary is believed to enable UEs monitoring MCCH to perform long DRx, whilst shorter repetition periods reduce delay in UEs acquiring MCCH content on cell entry. Furthermore, in UTRAN, MCCH content, repeated within a modification period, can have identical RLC PDU content and numbering enabling reinforcement at the RLC level (OSD). 

So far it has not been identified in stage 2 discussions whether MCCH instances within E-UTRAN will be transmitted periodically although it is believed that this is generally accepted. It is proposed that periodic transmission should be adopted. Furthermore, it is also proposed that the concepts of repetition period and modification period for MCCH instances in E-UTRAN should also be adopted for the reasons identified above. It is noted that the concept of a modification period has already been adopted for E-UTRAN BCCH.

P1:
P-MCCH and S-MCCH are transmitted periodically, the interval between transmissions being referred to as a repetition period. The content of a P-MCCH or S-MCCH can be revised at times known as modification periods equal to an integer multiple (greater or equal to 1) of a repetition period. 

It is suggested that it is not clear whether any decisions can be made at this stage regarding whether all content is repeated in each repetition period or whether some content is distributed across the repetition interval transmissions e,g. neighbour cell information, if adopted, might be distributed. Decisions relating to MCCH message structure and mapping to transport blocks may need to be completed first. The statement, P1, is not intended to imply the content transmitted at repetition periods is always the same.
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Figure 1. Illustration of MCCH periodic structure.

In E-UTRAN the MCCH structure within a cell is more complex than in the case of UTRAN. In E-UTRAN, a cell can contain one (either single-cell or multi-cell) or two (one single-cell and one multi-cell) P-MCCH and none, one, or more than one S-MCCH. Where multiple MCCH instances exist within a cell it can be questioned whether the repetition and modification periods of each MCCH instance should be the same and whether there can or should be a time offset between the start times of the modification periods of each instance. Furthermore, should any identified requirement for an offset be captured in the standards or left to implementation.

It is suggested that where the content of two MCCH instances are unconnected e.g. if a single-cell P-MCCH contains no reference to multi-cell S-MCCH content then independence is possible, however, where a P-MCCH has linked content with an S-MCCH or directs a UE to an S-MCCH some synchronisation may be desirable. For example, if on entry to a cell a UE is directed by P-MCCH to receive one or more S-MCCH in order to identify ongoing services, it might be useful if the UE has low additional delay between receiving the P-MCCH and receiving the S-MCCHs. It could be questioned whether:

a. The modification periods and possibly the repetition periods of P-MCCH and S-MCCH should be the same. At least the repetition periods of S-MCCH should not be greater than that of P-MCCH and if it is less than that of P-MCCH it should be an integer fraction of it.

b. The transmission start times of S-MCCH should be offset relative to P-MCCH by sufficient to allow the successive reading of key information from P-MCCH and then S-MCCH with minimum delay.
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Figure 2. Illustration of a possible timing relationship between MCCHs.
It is proposed that RAN2 should decide whether the synchronisation of repetition and modification periods of P-MCCH and S-MCCH is necessary and, if so, whether this can be left to implementation or whether requirements reflecting this should be captured in [1]. It is proposed here that it can probably be left to implementation, however, it is noted that, if the repetition and/or modification periods are equal, there may be a small saving in signalling overhead on P-MCCH because these parameters can be omitted from the descriptions of S-MCCH.

A third issue relates to counting. It is believed that it has been agreed that the counting procedure, which is applicable only to a single cell, should be similar to that used in UMTS. This raises a question whether the equivalent of 'access info' periods, potentially integer fractions of a repetition period should be adopted for LTE. It is proposed that they should.

P2:
For single-cell P-MCCH, counting control information can be transmitted at intervals known as 'counting control' periods where counting control periods are integer fractions (greater or equal to 1) of a repetition period. 

In UTRAN the merging of Access Information messages with other MCCH messages caused some complexity. Because of the characteristics of DL-SCH transmission it is possible to consider transmitting counting control messages separately from the rest of MCCH information. This could be in separate resources to normal MCCH content, possibly using a different RNTI to that used for other MCCH messages. It is proposed that when MCCH message structure is considered the possibility of separating counting control signalling from other MCCH content should be reviewed.
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Figure 3: Illustration of MBMS Counting Control periodicity
2.2 
MCCH transmission

Single-cell P-MCCH is transmitted on DL-SCH. It is assumed that for an MCCH instance of this type:

1. The start of each single-cell P-MCCH transmission (repetition period) will take place within a time window of a defined (calculable), periodic, point in time. The transmissions existence and resources are controlled by PDCCH and identified by an MCCH RNTI.  The transmission may include repetitions of  TTI content to enable physical layer combining by the UE. It is assumed that MCCH does not include a scheduling block identifying when later components will be transmitted.

2. The transmission will continue either in consecutive or discontinuous TTIs dependent upon implementation specific scheduler decisions.

3. UEs will continue to receive PDCCH, in sub-channels indicated on BCCH, and, where indicated, DL-SCH until it has received all of the information that it requires or some maximum reception window size (if adopted). The message structure adopted for MCCH should enable a UE to detect when it has received all of the information that it requires, when the end of transmission occurs and when it has failed to receive part of the MCCH content. It could be useful if the UE is able to recover missing information from later repetition period transmissions.

4. For UEs that are receiving the P-MCCH for notification of session start or counting the message structure should enable the UE to identify whether it should receive further MCCH content after receiving for a single TTI.

5. Information describing single-cell P-MCCH, transmitted on BCCH, could include MCCH RNTI (unless fixed in the standard, the time windows in which PDCCH containing MCCH RNTI can be detected and the transport format set.

For transmission of P-MCCH and S-MCCH on MCH resources it is assumed that:

6. The allocation of resources is semi-static with frequency resources and a pattern of sub-channel allocations indicated on BCCH (in the case of P-MCCH) or P-MCCH (in the case of S-MCCH).  It is further assumed that there is no physical level combining of multiple transmissions. The transport format used is semi static.

7. MCH TTI used for MCCH transmission may be continuous or distributed dependent upon implementation specific scheduling decisions. It is possible that not all assigned resources are required for the MCCH content applicable in each modification period.

8. As indicated above for DL-SCH transmission it seems to be desirable that the message structure adopted for MCCH enables a UE to detect when it has received all of the information that it requires, when the end of transmission occurs and when it has failed to receive part of the MCCH content. A common message structure for DL-SCH and MCH transmission is desirable.

It is proposed that RAN2 should consider whether any of these assumptions are correct.

3



Conclusion



It has been proposed that: 

 P1:
P-MCCH and S-MCCH are transmitted periodically, the interval between transmissions being referred to as a repetition period. The content of a P-MCCH or S-MCCH can be revised at times known as modification periods equal to an integer multiple (greater or equal to 1) of a repetition period. 

P2:
For single-cell P-MCCH, counting control information can be transmitted at intervals known as 'access info' periods where access info periods are integer fractions (greater or equal to 1) of a repetition period. 

It has further been proposed that RAN2 should consider whether it can be left to implementation to provide any co-ordination that is required between the modification and repetition transmission times of each MCCH instance that is present in a cell.

An annex contains a text proposal for [1] based on the above.

References

[1] 3GPP TS 36.331, E-UTRAN Radio Resource Control.
Annex

X.x.1
MCCH Reception

X.x.1.1
General

Control information for MBMS services is transmitted on MCCH. A cell can contain one or two P-MCCH. Where a cell contains one P-MCCH it can be either single-cell or multi-cell. Where a cell contains two P-MCCHs, one is single-cell and one is multi-cell. The cell may also contain none, one or more than one S-MCCH instances. The combination of MCCH instances within a cell depends upon cell configuration and may change with time.

The combination of P-MCCH within the cell and the P-MCCH parameters are received from system information. If S-MCCHs are present in the cell the S-MCCH parameters are received from P-MCCH. 

P-MCCH and S-MCCH are transmitted periodically, the intervals between transmission start times are known as the  'repetition period'. The content of an MCCH can change at specific radio frames whose separation is known as a 'modification period'. A modification period can contain one, or more than one, repetition periods. Any relationship between the repetition periods and modification periods of each MCCH instance and offsets between their start times is implementation specific [TBD].
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Figure x.x.x.x-1. MCCH periodic structure.

It is [TBD] whether identical information is transmitted in each repetition period within a modification of an MCCH instance or whether some content can be omitted from particular repetitions.

A single-cell P-MCCH is transmitted on DL-SCH controlled by PDCCH. A multi-cell P-MCCH and S-MCCH instances are transmitted in sub-frames assigned to MCH transmission. 

Counting control information, when transmitted, is transmitted on DL-SCH at intervals within a modification period known as a 'counting control period'.
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Figure x.x.x.x-2: MBMS counting control periodicity
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