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1.	Introduction
Handling of MAC PDU containing reserved values was discussed at RAN2#89 meeting [1], but no conclusion was made. RAN2 decided to keep discussing this issue in this meeting under 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. 
This document explains LG’s view on this issue, and suggests a potential solution.

2.	Reserved values on MCH
We would like to look first which fields of the MAC PDU received on MCH can contain reserved values.


Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding


Figure 6.1.2-1: R/R/E/LCID/F/L MAC subheader


Figure 6.1.2-2: R/R/E/LCID MAC subheader


Figure 6.1.3.7-1: MCH Scheduling Information MAC control element


Figure 6.1.3.7a-1: Extended MCH Scheduling Information MAC control element
Table 6.2.1-4 Values of LCID for MCH
	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information or Extended MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.



The above figures show the MAC PDU structure that can be received on MCH. Looking through the figures, one can see that not so many “reserved” values are defined on MCH, i.e. only two fields can contain reserved values:
· LCID: 11101 is reserved value
· Stop MTCH: 2043 to 2046 are reserved values
Note that “R” field is “Reserved bit”, and it is specified in section 6.1.1 that the MAC entity shall ignore the value of Reserved bits in downlink MAC PDUs.

What if LCID or Stop MTCH contains reserved values?
The current MAC specification specifies that “the MAC entity shall ignore the fields in the PDU header and the control elements containing reserved values and the corresponding parts indicated by the fields in the received PDU”. 
However, it is not clear what the text really meant for. At the last meeting, companies in RAN2 have different understandings of the text, and recognized that three different interpretations are possible:
-	Option1: ignore only the fields containing reserved values
-	Option2: ignore MAC CE containing reserved values
-	Option3: ignore MAC PDU containing reserved values
Given that the current text is not clear, ignoring the whole PDU is the safest way to go. Depending on the implementation, UEs may ignore only the erroneous fields or ignore whole PDU. In this situation, making the UE to ignore whole PDU would give less impact to legacy UEs.
However, ignoring whole PDU is not a future proof way. For example, if LCID=11101 is used for a special purpose in Rel-13, it is not efficient for Rel-11 UE to ignore whole PDU. The efficient way is to just ignore the fields containing reserved values. Therefore, we propose to go for Option1 from Rel-12.
Proposal1: Ignore only the fields containing reserved values and corresponding parts of the MAC PDU if the MAC PDU is received on MCH.

3.	Unknown values on MCH
Other than the reserved values, handling of unknown values should also be considered.
We think the original intention of the text in section “5.11 Handling of unknown, unforeseen and erroneous protocol data” is that the UE ignores the MTCH to which the UE didn’t join.
One MCH carries multiple MTCHs, and a UE may not join all of MTCHs transmitted on the MCH. It means that the UE may receive MAC PDUs containing unknown LCID values. In this case, the UE should ignore the parts related to the unknown LCIDs, and process all other parts not related to the unknown LCIDs.
Therefore, similar handling of unknown values is required.
Proposal2: Ignore only the fields containing unknown values and corresponding parts of the MAC PDU if the MAC PDU is received on MCH.

4.	Proposed changes to 36.321
Following two figures show what the UE shall do if the UE receives reserved or unknown LCID values.


Figure 1. MAC PDU contains a reserved or unknown LCID value in R/R/E/LCID/F/L MAC PDU subheader



Figure 2. MAC PDU contains a reserved or unknown LCID value in E-MSI MAC CE

The problem with current text in section 5.11 is that handling for subheader and MAC CE are mixed up in one bullet. In the below, the yellow part corresponds to Figure 1 and green part corresponds to Figure 2.
-	ignore the fields in the PDU header and the control elements containing reserved values and the corresponding parts indicated by the fields in the received PDU.
As the current text is quite confusing, we propose to split the text into two bullets, one for subheader and the other for MAC CE. For example, following split could be considered.
-	ignore the MAC PDU subheader containing reserved or unknown values and the corresponding MAC SDU;
-	in the MAC control elements, ignore the fields containing reserved or unknown values and the fields associated with the reserved or unknown values.
Proposal3: Split the error handling on MCH into two bullets, one for subheader and the other for MAC CE.

5.	Proposal
In this document, we explained our view on handling of reserved or unknown values received on MCH, and propose followings.
Proposal1: Ignore only the fields containing reserved values and corresponding parts of the MAC PDU if the MAC PDU is received on MCH.
Proposal2: Ignore only the fields containing unknown values and corresponding parts of the MAC PDU if the MAC PDU is received on MCH.
Proposal3: Split the error handling on MCH into two bullets, one for subheader and the other for MAC CE.
The draft CR is provided in [2].
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