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1. 
Introduction

The specification of the Counting feature in LTE MBMS has made good progress. However, there are a few matters that remain unresolved including the following:
1. Can the details of the countingRequest IE change within a modification period?
2. Does a counting request need to be broadcast in more than one modification period?

3. Do the counting requests / responses need to include a sequence number?

This document addresses these questions and makes specific proposals.  As presented each proposal builds upon the previous, so it is suggested that they are considered in the order presented.
2. 
Discussion

2.1
Changes to Counting Request within a Modification Period
The countingRequest IE is carried in the MCCH message [1].  The length of time that any given counting request is broadcast, has not yet been agreed.  Potentially this length of time could be less than a Modification Period, i.e. the contents could be changed every Repetition Period of the MCCH.

However, as the countingRequest IE is part of the MCCH message it should be subject to the same restrictions upon change as the other parts of MCCH (see clause 5.8.1.3 in [2]), otherwise the whole concept of a modification period and repetition period for MCCH would be compromised.

It has been agreed in [1] that the MCCH information change notifications on PDCCH will be used to signal the presence of a counting request in the following modification period.  Use of the MCCH information change notification is closely tied to the use of modification periods.

Any breach of the modification period concept should only be made with compelling reasons in support.  No such reasons have been identified.
Proposal 1:  The information carried in the countingRequest IE shall only change at MCCH modification period boundaries.
2.2
How long to Broadcast a Counting Request
The UE must be able to:

· distinguish one counting request from another, and

· determine when or during what period it must respond.

The counting request is sent as part of the MCCH message which is broadcast more than once within a modification period. The number of repetitions of the same information within a modification period is determined by the parameters mcch-RepetitionPeriod and mcch-ModificationPeriod sent as part of the MBSFN area information sent within SIB13. The information will be broadcast  (mcch-ModificationPeriod / mcch-RepetitionPeriod) times during each modification period.Thus, the countingRequest IE is not sent as a one off message. 

The question therefore arises as to how long any given counting request  needs to be present on MCCH in order to initiate (and terminate) the counting procedure.  In proposal 1 we have already decided that the minimum period that the counting request information should be present on MCCH is one modification period, i.e. (mcch-ModificationPeriod / mcch-RepetitionPeriod) repetitions.  Is there any need for it to be present for longer than one modification period?
The UEs that need to respond to a counting request are those UEs that are either:

· currently receiving an MBMS service, or are

·  interested in receiving an MBMS service

Note that in Rel-10 only UEs in connected mode are required to respond to counting.  This requirement is taken for granted in this discussion and will not be referred to expicitly elsewhere.

In order to receive a counting request the UE must perform the MCCH information acquisition procedure at the appropriate time. Clause 5.8.2.2 of [2] states:
“A UE interested to receive MBMS services shall apply the MCCH information acquisition procedure upon entering the corresponding MBSFN area (e.g. upon power on, following UE mobility) and upon receiving a notification that the MCCH information has changed. A UE that is receiving an MBMS service shall apply the MCCH information acquisition procedure to acquire the MCCH, that corresponds with the service that is being received, at the start of each modification period.”
Thus, a UE receiving an MBMS service must (re-)acquire the MCCH information at the start of each modification period and a UE that is interested to receive MBMS services (but not currently receiving one) must (re-)acquire the MCCH information “upon receiving a notification that the MCCH information has changed”.   As decided in [1] a notification that the MCCH information has changed will be sent in order to indicate the presence of counting request information in the next modification period.

Therefore, currently defined procedures will ensure that all UEs that need to respond to counting will acquire the MCCH information containing the counting request in the first modification period in which it is broadcast.  As previously stated the information will be broadcast  (mcch-ModificationPeriod / mcch-RepetitionPeriod) times during the modification period.  It follows that there is no need to broadcast the counting request for longer than one modification period in order to initiate counting.
Proposal 2:  The information carried in the countingRequest IE which constitutes a single counting request shall be broadcast for one and only one MCCH modification period.
2.3
Need for a Sequence Number
Assuming that proposals 1 and 2 are accepted, then a counting request would be broadcast for the whole of one and only one modification period.  However, there is indeterminacy about which repetion of the MCCH information is received by the UE. The UE may detect a counting request at any one of the repetitions of the MCCH information in the modification period in which the counting request is broadcast.  It is possible that the UE may only detect a counting request at the last repetition of the MCCH information in the modification period.

The decision was made at RAN2#71bis [3] that there would not be a load distribution mechanism for eMBMS counting in Rel-10.  Therefore, counting responses will not be spread out in time for the purposes of load distribution. However, there are no response time requirements upon the UE for responding to the counting request.

Given that the defined range for modification periods is 512 or 1024 radio frames it would be reasonable to assume that the majority of counting responses would be received in the modification period in which the counting request was broadcast.  However, it is possible that some responses may be received in the following modification period.
Given that separate counting requests may be sent in adjacent modifiaction periods, there is the possibility that counting responses to different requests may overlap in time as received at the eNB.  A simple method for the eNB to discriminate counting responses is to include a transaction sequence number (copied from the counting request).  The extra complexity involved in handling a sequence number is minimal.  A single cyclic sequence number would be sufficient. Given the size of a TMGI list in the counting request, then the inclusion of a single octet sequence number would not be an unreasonable overhead.
The inclusion of a sequence number would provide flexibility to handle the discrimination of parallel counting requests and also of quick re-counting against the same MBMS service.

Proposal 3:  The countingRequest IE includes a one octet cyclic sequence number which the UE returns in the counting response message. 
3. Conclusion

This document has certain outstanding issues concerning MBMS counting in E-UTRAN Rel-10.  The following proposals have been made:
Proposal 1:  The information carried in the countingRequest IE shall only change at MCCH modification period boundaries.
Proposal 2:  The information carried in the countingRequest IE which constitutes a single counting request shall be broadcast for one and only one MCCH modification period.
Proposal 3:  The countingRequest IE includes a one octet cyclic sequence number which the UE returns in the counting response message. 
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