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1
Introduction
In last RAN2 meeting, the following agreements were approved based on the discussion of [1]:
	Agreements
1
RAN2 intends to enhance the L2 UP protocols (PDCP, RLC, MAC) so that they can accommodate for the increased L1 bit rate achieved by adding more carriers. 




In this paper, we further discuss how to perform enhancement on MAC CEs for 32 carriers.
2
Discussion
2.7
Impact on activation/deactivation
In current specification [2, Section 6.1.3.8], the Activation/Deactivation MAC Control Element is designed for at most 7 carriers, see the following figure:
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Fig. 2 Activation/Deactivation MAC control element
So how to perform Activation/Deactivation for up to 31 of 32 carriers (expepct primary carrier) should be studied. There are 2 possible ways to address this issue:
As shown in [4], there are two possible ways to address the case:

· Option1: Group based solutions
· Option1-1: to keep the current format unchanged, while the group ID corresponding to the MAC CE is implicitly obtained, e.g. the group ID is the one of the cell where the MAC CE is received
· Option1-2: to exetend the MAC CE to include a group ID explicitly

· Option1-3: to keep the current format unchanged, each bit corresponding to a group of i.e. one or more carriers
· Option2: CC based solutions

· Option2-1: to exetend the Activation/Deactivation for up to 31 carriers with larger bitmap (fixed or viarable)
· Option2-2: to send multiple MAC CEs within one MAC PDU to indicate up to 31 carriers
In the following, we give an analysis on the above solutions.
Option1-1: to keep the current format unchanged, while the group ID corresponding to the MAC CE is implicitly obtained, e.g. the group ID is the one of the cell where the MAC CE is received
· Benefit: Simple, no new MAC CE is needed.

· Drawback: RRC configuration is needed, and when all the CCs in the group is deacitvated, how to activate them again should be addressed.

Option1-2: to exetend the MAC CE to include a group ID explicitly
· Benefit: Simple.

· Drawback: RRC configuration is needed, new MAC CE is needed.

Option1-3: to keep the current format unchanged, each bit corresponding to a group of i.e. one or more carriers
· Benefit: no new MAC CE may be needed, and overhead is small

· Drawback: New RRC signalling IE shall be introduced to indicate which carrire is mapped to which bit in the MAC CE, and not fliexible to activate and deactivate the carriers.

Option2-1: to exetend the Activation/Deactivation for up to 31 carriers with larger bitmap (fixed or viarable)
One way is to exetend the above for up to 31 carriers with more bitmap, which shown like the following figure:
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Fig. 3 Extended Activation/Deactivation MAC control element
· Benefit: Simple, and no new LCID may be needed, explicited or implicited indication is ok.
· Drawback: Overhead is larger when the number of configured carriers is not large for fixed size, and more MAC CE format is needed for variable size.
Option 2-2: to send multiple MAC CEs within one MAC PDU to indicate up to 31 carriers
When receiving the multiple MAC CEs, UE will assume the first MAC CE is used for carrier 1~7, the second MAC CE is used for carrier 8~14 and etc.
· Benefit: Simple, and no new LCID may be needed,.

· Drawback: Overhead is larger when the number of configured carriers is large but only carriers with larger CC index is needed to be informed.

Proposal1: Discuss the above possible solutions and determine one.
 2.8
Impact on PHR report
In current specification [2, Section 6.1.3.6, 6.1.3.6a, 6.1.3.6b], three PHR format including PHR/Extended PHR/ Dual Connectivity PHR MAC Control Element is designed for single carrier/and at most 7 carriers. 

However, there will be up to 32 carriers for a new UE, and  may be more than two carriers carry PUCCH simutaneously. All these three PHR formats cannot be used for indicate the expected PHR inforamtion, so new PHR format shall be introduced.

For now, how many carriers are carrying  PUCCH is not determined by RAN1 yet, so it is better to wait for the RAN1 conclusion before desiging the exact PHR format for 32 carriers aggregation.

Proposal2: wait RAN1 agreement for PHR.
2.9
Impact on Timing Advance Command

In current specification, at most 4 TAG are supported when adjust timing advance for a UE. However, when up to 32 carriers are aggregated for a UE, more frequency bands may be introduced which means more TA Groups may be needed according to [3]. So for safety, it is better to extend the TAG number. 

The number of TAG up to 32 carriers could be 8, accordingly, new TA command MAC CE shall be introduced. One possible format of extended TAC MAC CE is shown as follows:
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Another more efficient way from overhead point of view is to use the R bit in the subheader of current TAC MAC CE as part of TAG indications, as is shown in the following:
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In both options, either new LCID shall be defined for the new TAC MAC CE, or it is explicit signalled by RRC, or it is implicit signalled by the max TAG number configured by RRC.
Proposal13: to extend the number of TAG to 8 and new TA command MAC CE shall be introduced.

3
Proposal
In this paper, we discuss the possible standard impacts caused by possible peak data rate for up to 32 carriers. Based on above discussion, we propose:
Proposal1: Discuss the above possible solutions and determine one.
Proposal2: wait RAN1 agreement for PHR.
Proposal3: to extend the number of TAG to 8 and new TA command MAC CE shall be introduced.
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