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Introduction

In the 64-bis meeting we concluded the UE error handling for MAC dedicated PDUs. This email discussion attempts to clarify the error handling for MAC common PDUs.

Current Status

So far we have the following agreements on error handling [1]:
	Protocol Data Units, formats and parameters

6.1
Protocol Data Units

6.1.1
General

A MAC PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. In the figures in subclause 6.1, bit strings are represented by tables in which the most significant bit is the leftmost bit of the first line of the table, the least significant bit is the rightmost bit on the last line of the table, and more generally the bit string is to be read from left to right and then in the reading order of the lines. The bit order of each parameter field within a MAC PDU is represented with the first and most significant bit in the leftmost bit and the last and least significant bit in the rightmost bit.

MAC SDUs are bit strings that are byte aligned (i.e. multiple of 8 bits) in length. An SDU is included into a MAC PDU from the first bit onward.

The UE ignores the value of Reserved bits in downlink MAC PDUs.


And from 64-bis [2]:

	5.11
Handling of unknown, unforeseen and erroneous protocol data

When a MAC entity receives a MAC PDU for the UE’s C-RNTI or Semi-Persistent Scheduling C-RNTI, containing reserved or invalid values, the MAC entity shall:

-
discard the received PDU.



Remaining Issues in MAC Common PDU error handling:

In this section we try to find the answers to following questions:

i) Are there any field values or a combination of field values which can be considered as ‘Invalid’?

Today the definition of invalid field values is not present in our MAC specification. Following two cases are possible candidates:
1. Values other than defined and reserved field/ bits should be considered Invalid. According to this definition ideally we should not have an invalid field but for cases where the specifications have missed to define certain value/ value range.
2. Combination of fields which individually may make sense but in combination they seem erroneous. For example, when the ‘Type field’ in the first sub-header of a MAC PDU (RAR) indicates the presence of a Backoff Indicator field in the subheader (BI) but actually it contains a RAPID subheader; or the other way round. In such cases it may be difficult for the UE to spot the error and it would believe what it ‘sees’ and the resulting behavior is undesirable. In other cases, however it may be possible for the UE to spot the error; for example when the second sub-header Type field indicates the presence of a BI subheader.
ii) Is it always correct to ignore only the reserved fields (or just discard the invalid fields)? If not, when is it important to discard the whole PDU rather than ignoring/ discarding the individual bit/ field?

The following table should give the first understanding about above two issues:

	Field
	Description
	Company Opinion

	Reserved bits
	There does not seem to be a problem in plainly ignoring the reserved bits.
	HW: Ignore
Samsung: Ignore

	Temporary-CRNTI
	A wrong RNTI indicated as Temp C-RNTI is easily identifiable. But an invalid RNTI can not be just ignored as there is no other value which the UE can use as Temp C-RNTI. So the complete PDU should be ignored.
	HW: Discard
Samsung: Ignore MAC RAR

Ericsson: “the UE shall always process the Backoff Indicator subheader according to subclause 5.1..4, i.e even if the Temporary C-RNTI in the RAR is invalid, the BI shall not be ignored”

	Wrong type fields
	Depending on the recognisable error (e.g. second sub-header indicated as a BI-sub-header) only this sub-header and the corresponding RAR should be ignored; i.e. there is no point in ignoring the complete MAC PDU (Random Access Response).
	HW:Discard as rule 2
HTC: Discard as rule 2

Samsung: further contents of this sub header (i.e. “R” bits and “BI field”) shall be ignored


Discussion and Conclusion:
In general as the type of errors considered in this discussion should be rare, a general rule is desirable with minimum exceptions (e.g. like the Backoff case). One general rule (1) could be to ignore the MAC PDU completely upon receiving an invalid field value. However this may seem a bit harsh in certain cases. For example for errors like 'Type' field in error, some UEs who have not yet come across their RAPID in the sub-headers will know the error. But all these UEs discarding the complete PDU seem a bit harsh, given it is possible that their responses are embedded next.
So, another general rule (2) can be formed: 

	When a MAC entity receives a MAC PDU for the UE’s RA-RNTI, containing invalid values, the MAC entity shall:

    - Discard the sub-header containing the field and the corresponding MAC RAR.


Note that this also results in complete PDU being discarded for erroneous Temporary-CRNTI as the UE need not check any further in the PDU. 
So, with the exception of the ‘Backoff’, we should decide on the general rule which can be applied on the MAC common error handling. Company opinion is invited for the following options:

General Rule Option 1: Discard the received PDU. This aligns with our handling for dedicated MAC PDU errors but seems overkill in certain errors.
General Rule Option 2: Discard the sub-header containing the field and the corresponding MAC RAR. 
	
	Supporting Companies

	General Rule Option 1
	

	General Rule Option 2
	HTC, Huawei
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