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1 Introduction

At RAN2#69bis meeting, it was agreed to define a new MAC CE for SCell (de)activation; the new MAC CE is identified by a unique LCID, and includes a 4/5-bit bitmap where each bit is representing one of the SCells that can be configured in the UE. A bit set to 1 denotes activation of the corresponding SCell, a bit set to 0 respectively denotes deactivation. But the mapping between the SCells and the bitmap is FFS. And it is also FFS whether a bit is needed for PCell. At RAN2#70bis meeting, it was agreed to introduce a 3-bit UE specific Cell Index for each configured PCell/SCells.
In this contribution we discuss this mapping issue and the format of SCell (de)activation MAC CE. 

2 Discussion
2.1 SCell (de)activation MAC Control Element
It was agreed that PCell can not be deactivated. The main argument of 5-bit bitmap is to keep the mapping after PCell change in case reconfiguration mechanism is used. However, as we analyzed in [1], the frequency of PCell change is very low, and RAN1 has agreed that the ambiguity caused by CIF switch is acceptable [2], similarly the mapping ambiguity after PCell change is also acceptable. Actually the eNB has means to avoid mapping ambiguity after PCell change e.g. by waiting some time between PCell change and SCell activation/deactivation. From simplification point of view, PCell index can be fixed to 0. So a bit for PCell in the SCell (de)activation bitmap is not needed. In addition, RAN#47 has agreed that at most 5 cells including PCell can be configured for a UE simultaneously, so we propose:

Proposal 1: a 4-bit bitmap is used in SCell (de)activation MAC CE.

It was agreed that a 3-bit UE specific Cell Index can be used to facilitate SCell reconfiguration/removal. As we proposed in [3], a UE-specific cell index is also useful to facilitate SCell (de)activation. In [4] we propose to apply SCell level (de)activation because we think separate UL/DL (de)activation has little gain but makes things much complicated. With help of the UE-specific cell index, it is simple to do mapping between the SCells and the bitmap. As shown in Figure 1, a 4-bit bitmap is used to indicate (de)activation of configured SCells. The bit #n in the bitmap is used to indicate the operation for the corresponding SCell whose Cell index = n+1. If the bit is set to “1”, the corresponding SCell will be activated and deactivated if the bit is set to “0”. The 4 most significant bits in the octet are reserved since at most 4 SCells can be configured for a UE. If the number of configured SCells is less than 4, the value of corresponding bits can be ignored by the UE. Unlike the frequency order mapping method which is proposed in [5], the position of mapping bit for a configured SCell is fixed during the whole SCell lifetime since cell index is allocated for the SCell in the RRC message adding the SCell. Mapping ambiguity can be eliminated except for the PCell replacement case with reconfiguration approach.
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Figure 1 Example of SCell (de)activation MAC CE
According to above analysis, we see the bitmap approach is efficient for SCell (de)activation signalling. The position of each bit is mapped to the corresponding cell index, and the bit value denotes SCell operation, i.e. activation or deactivation. So we propose:

Proposal 2: the bit #n in the bitmap denotes the (de)activation state of the corresponding SCell whose cell index = n+1.
3 Conclusion

In this contribution we discuss the mapping issue of the bitmap and the format of SCell (de)activation MAC CE. We propose:
Proposal 1: a 4-bit bitmap is used in SCell (de)activation MAC CE.

Proposal 2: the bit #n in the bitmap denotes the (de)activation state of the corresponding SCell whose Cell index = n+1.
The text proposal for TS36.321 is provided in section 5. RAN1 is thinking to trigger aperiodic CQI reporting through SCell (de)activation MAC CE [6], so the format proposed here may be modified if the MAC CE is also used to trigger aperiodic CQI reporting in the future.
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[First change part]
6.1.3.x
SCell (de)activation MAC Control Element

The SCell (de)activation MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1.

It has a fixed size and consists of one octet defined as follows (figure 6.1.3.x-1):

-
R: reserved bit, set to "0";

-
bitmap: This field indicates the (de)activation state of all configured SCells. The length of the field is 4 bits. Within this bitmap, the bit #n is mapped to the cell whose cell index = n+1. A bit set to 1 denotes activation of the corresponding SCell, a bit set to 0 respectively denotes deactivation. If the number of configured SCells is less than 4, the value of bits not mapped to any configured SCell shall be ignored by the UE. 


[image: image2.emf]Oct 1 R R R bitmap

CC0 CC3CC2CC1

R


Figure 6.1.3.x-1: SCell (de)activation MAC Control Element 
[Second change part]
6.2.1
MAC header for DL-SCH, UL-SCH and MCH

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1;

-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11010
	Reserved

	11011
	SCell (de)activation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding
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