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1. Introduction
According to the agreed CR in RAN2#89 meeting [1], the MSI (MBMS Scheduling Information) is extended by adding extra function bits at the end after the legacy MSI. Then intention is to add new functions in MBMS MAC CE by not using the reserved LCID (11101), as MBMS has only one LCID left for future extension. Based on the UP discussion in RAN2#89 meeting, as the current specification does not give clear UE behaviors while a MAC entity receives a MAC PDU on MCH containing reserved values, companies confirms that the following UE behaviors are all possible for the legacy UE.
	-
Option1: ignore only the fields containing reserved values

-
Option2: ignore MAC CE containing reserved values

-
Option3: ignore MAC PDU containing reserved values


In order to have clear UE behaviours and make the MBMS to be future extendable, RAN2 made the following agreements:
	=>
RAN2 agree to clarify the handling of reserved values on MCH from Rel-12.

=>
Legacy UE shall not be impacted by the new clarification. 


In this contribution, the UE behaviours on receiving a MAC PDU on MCH containing reserved values are discussed, so as to make the MBMS MAC CE to be future extendable.
2. Discussion
2.1. To use reserved LCID (11101)
Firstly, we think that we should anyway be able to use the reserved LCID (11101) to create a new MBMS MAC CE in the future release, and the Rel-12 UE functions shall not be impacted while the Rel-12 UE receives the LCID (11101) in the MAC sub-header. Then, the Rel-12 UE shall be able to ignore the MAC CE indicated by the “LCID (11101)” MAC sub-header, but other MAC CE(s) (namely MSI) or MTCH shall be received correctly.  The new MAC sub-header could be like follows:
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Figure 1: MAC sub-header using reserved LCIDs

If the UE ignores the MAC sub-header containing “LCID (11101)”, the decoding of the whole MAC PDU will fail, because ignoring the “L” field included in the MAC sub-header will cause the UE unable to correctly detect the range of Octet(s) for the other MAC CE or SDU. As such, the UE shall be able to decode all the MAC sub-header even though it contains a reserved LCID.
Proposal 1: The Rel-12 MBMS UE shall be able to decode the MAC sub-header containing a reserved LCID. 

If the Rel-12 UE receives an invalid/unknown value in the MAC sub-header, this means that there is an error occurring from the network side, such as an intrusion from outsider. The UE shall ignore the whole MAC PDU.

Proposal 2: The Rel-12 MBMS UE shall discard the receiving PDU if a MAC sub-header contains an invalid/unknown value.

As the new MAC CE indicated by the “LCID (11101)” MAC sub-header does not have to be supported by the Rel-12 UE, the UE should be able to ignore it. If the UE does not support the MAC CE, then all the value(s) included in the MAC CE will be considered as invalid/unknown. Then the UE can ignore the invalid/unknown value(s) included in the MAC CE. To simplify the UE behaviors on the reserved value(s) included in the MAC CE, we think that the UE behaviors on the reserved value can be aligned.
Proposal 3: The Rel-12 MBMS UE shall ignore the fields containing invalid/unknown value(s) in the MAC CE.
2.2. To use reserved values in MSI
According to the CR agreed in [1], there are some reserved values “001 to 111” for the “S” field in the MSI as the figure given below. On the other hand, “Stop MTCH” field also has some reserved values “2043 to 2046” [2]. 
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Figure 2: New MSI

If we want to use the reserved bits for other new functions which the Rel-12 UE does not support, the Rel-12 UE shall only ignore the “S” field containing the reserved value(s). 
Proposal 4: The Rel-12 MBMS UE shall ignore the fields containing reserved value(s) in the MAC CE.
2.3. To add more Octet(s) in MSI
According to the discussion in RAN2#89 meeting, companies are quite reluctant to use the reserved LCID (11101) to create a new MAC sub-header and corresponding new MAC CE. To be backward compatible, it is mandatory for the Rel-12 MBMS UE to support the new MSI functions. However, if we add more new functional Octet(s) in MSI in the future, the Rel-12 MBMS UE may not be able to work, as the Rel-12 MBMS UE may consider these new value(s) as reserved/invalid/unknown and could subsequently ignore the whole MAC PDU. Then we should clarify the UE behaviors to ignore these values properly. 
Here we have an example given below on how to extend the MSI by using the invalid/unknown values:
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Figure 3: MSI extension
When the Rel-12 UE reads the new function blocks, the Rel-12 UE will still decode the new field as it is receiving a legacy “LCID” field. If we use a LCID value (like “00000” for MCCH) which is not expected by the Rel-12 UE, the Rel-12 UE will consider this field as invalid/unknown. If the Rel-12 UE can ignore the fields following the invalid/unknown value, the Rel-12 UE can properly decode the legacy field in the MSI.
Proposal 5: The Rel-12 UE shall ignore all fields following the field containing the invalid/unknown value(s) in the MAC CE.
3.  Conclusion
According to the analysis given in section 2, in order to use the reserved LCID and also make the MSI itself extendable, we have the following proposals. The corresponding CR is given in 15xxxx.
Proposal 1: The Rel-12 MBMS UE shall be able to decode the MAC sub-header containing a reserved LCID. 
Proposal 2: The Rel-12 MBMS UE shall discard the receiving PDU if a MAC sub-header contains an invalid/unknown value.
Proposal 3: The Rel-12 MBMS UE shall ignore the fields containing invalid/unknown value(s) in the MAC CE.
Proposal 4: The Rel-12 MBMS UE shall ignore the fields containing reserved value(s) in the MAC CE.
Proposal 5: The Rel-12 UE shall ignore all fields following the field containing the invalid/unknown value(s) in the MAC CE.
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