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1 Introduction

RAN2 has discussed MAC PDU containing reserved values last meeting [1]. This contribution follows up the discussion for a single UE behavior Rel-12 onward.
2 Discussion

Three possible implementations agreed last meeting are as below;

	Handling of reserved fields in MAC CE for Rel-12

-
Option1: ignore only the fields containing reserved values

-
Option2: ignore MAC CE containing reserved values

-
Option3: ignore MAC PDU containing reserved values


First of all what reserved fields are should be clarified. Both reserved bits and reserved values appear in MAC specification. It is clearly specified that MAC entity shall ignore the value of reserved bits in downlink MAC PDUs. Handling of reserved bits is already clear and handling of reserved value is what RAN2 needs to discuss.

Section 5.11 specifies UE behaviour about it. 

	5.11
Handling of unknown, unforeseen and erroneous protocol data

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

-
discard the received PDU.

When a MAC entity receives a MAC PDU on MCH containing reserved values, 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.


To see whether above section is enough to cover all the cases, table 1 summarizes reserved values appearing in MAC specification. 

<Table 1>

	Fields
	Description
	Relevant transport channel
	Unicast/ Multicast

	Stop MTCH field in MCH SI MAC CE
	2043 ~ 2046 are reserved
	MCH
	Multicast

	LCID for DL-SCH
	01011-11001 are reserved
	DL-SCH
	Unicast

	LCID for UL-SCH
	01100-10111 are reserved
	UL-SCH; not relevant with this discussion
	Unicast

	LCID for MCH
	11101 is reserved
	MCH
	Multicast

	Temporary C-RNTI in RAR 
	FFF4-FFFC are reserved
	DL-SCH
	Multicast

	UL Grant in RAR
	Some bits in resource block assignment shall be set to ‘0’s

CSI request field is reserved in CBRA.
	DL-SCH
	Multicast

	BIO in RAPID
	13, 14 and 15 are reserved
	DL-SCH;
	Multicast

	PRACH Mask Index in PDCCH order
	7 ~ 10 are reserved for TDD

13 ~ 15 are reserved for FDD
	N/A; not relevant with this discussion
	Multicast


In principle ENB shall not use reserved value if the recipient does not understand the value. In that sense it is simply ENB error if reserved values are received in the unicast MAC PDU. RAN2 does not specify UE behaviour for such network error case. 

Proposal 1: UE behaviour is not specified if reserved value in LCID for DL-SCH is received for DCCH and DTCH

For multi-casted MAC PDU, ENB may not know the release of receiving UEs. However it would be useful if release n + 1 ENB can use release n reserved value for other purpose. It is already the case for “Stop MTCH field in MCH SI MAC CE” where one of Rel-11 reserved value is used for ‘suspension’ in Rel-12. 
For the reserved value to be used for other purpose in the future, UE behaviour should be designed such that older release UE is not affected when previously reserved value is received. It is not possible at all with option 3, possible to some extent with option 2 (i.e. MAC CE x for older release and MAC CE x for the current release shall be transmitted separately) and possible with option 1. Provided that single UE behaviour is anyway defined, we found no reason to go for option 2 or option 3. We propose to adopt option 1 for multi-casted MAC PDUs. 
There are two types of multi-casted MAC PDUs as highlighted with yellow/green in table 1; RAR and MAC PDUs in MCH. For MAC PDUs in MCH, the proposal from [1] seems fine.
Proposal 2: If reserved value is received in MCH, UE ignores only the corresponding parts and processes remaining parts (i.e. agree to option 1). 

For RAR, UE behaviour for BI is already specified that the reserved values of the backoff parameter if received by the current release version UEs shall be taken as 960 ms. Hence option 1 is not applicable to MAC header (containing BI) but only to payload (contaiing UL grant and Temporary C-RNTI). More specifically speaking, option 1 is applicable only to MAC RAR NOTE 1 but not to MAC header of RAR MAC PDU. 

NOTE 1: Random Access Response MAC PDU consists of a MAC header and zero or more MAC RAR (Terminology is a bit ambiguous! MAC RAR is payload of RAR MAC PDU.) 
Proposal 3: UE ignores MAC RAR containing reserved values and corresponding subheader, but process other MAC RARs in the same RAR MAC PDU.

Text proposal capturing proposal 2 and 3 is as below.
	5.11
Handling of unknown, unforeseen and erroneous protocol data

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

-
discard the received PDU.

When a MAC entity receives a MAC PDU on MCH containing fields with reserved values, the MAC entity shall:

-
ignore the fields in the PDU header and in the control elements that contain reserved values and the corresponding parts indicated by the fields in the received PDU.
When a MAC entity receives a MAC RAR containing fields with reserved values, the MAC entity shall ignore the MAC RAR and the corresponding subheader.


3 Conclusion
Following proposals are suggested;
Proposal 1: UE behaviour is not specified if reserved value in LCID for DL-SCH is received for DCCH and DTCH

Proposal 2: If reserved value is received in MCH, UE ignores only the corresponding parts and processes remaining parts (i.e. agree to option 1). 

Proposal 3: UE ignores MAC RAR containing reserved values and corresponding subheader, but process other MAC RAR in the same RAR MAC PDU.
Draft CR is in [2]
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