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1.
Introduction
Up to Rel-11, there is no need to consider MAC ‘entity’ as there is only one MAC entity in the UE and it is always present. Therefore, it is usually called MAC ‘sublayer’ rather than MAC ‘entity’, and we don’t need to think about the establishment/release of the MAC entity.

However, in Rel-12, RAN2 agreed that separate MAC entities are configured per Cell Group for dual connectivity as follows.

· UE side MAC entity is configured per Cell Group, i.e. one MAC for MCG and the other MAC for SCG.
The MAC entity for MCG is same as the legacy MAC entity, so it is logical to assume that the MAC entity for MCG is always present and never established/released. However, the MAC entity for SCG is used only when the UE is configured with dual connectivity, and the establishment/release of the MAC entity for SCG needs to be discussed.
This document discusses how the UE manages the MAC entity for SCG.
2.
Management of MAC entity for SCG
First, it would be beneficial to give names to the MAC entity for SCG in order to distinguish it from the MAC entity for MCG. It has been seen that companies already called them with different names at their convenience, e.g. M-MAC/S-MAC, m-MAC/s-MAC, MAC-M/MAC-S, MAC-m/MAC-s, etc. We believe using the clear name for each MAC entity will be helpful for future discussion. For the exact name, we don’t have strong opinion, but we use M-MAC/S-MAC terminology hereafter in this document.

Proposal1. Define a clear name for each MAC entity, e.g. M-MAC and S-MAC.

The issues in management of S-MAC entity are whether the S-MAC entity is configured per SeNB or configured for all SeNBs, and whether the UE can maintain the S-MAC entity even if the UE is not connected to the SeNB. Based on this, the following options can be considered.
Option 1: One S-MAC entity is configured for all SeNBs. The S-MAC entity is always present regardless of connection with SeNB.
· 
One common S-MAC entity serves all SeNBs.
· 
The UE supporting dual connectivity always maintains the S-MAC entity together with the M-MAC entity.
· 
At SeNB addition:
· 
S-MAC entity is reconfigured.

· 
At SeNB removal:
· 
S-MAC entity is reconfigured.

· 
At SeNB change:
· 
S-MAC entity is reconfigured.

Option 2: One S-MAC entity is configured for all SeNBs. The S-MAC entity is present when the UE is connected to any SeNBs.
· 
One common S-MAC entity serves all SeNBs.
· 
At SeNB addition:
· 
S-MAC entity is established when the first SCG-SCell of the first SeNB is added to the UE.
· 
At SeNB removal:
· 
S-MAC entity is released when the last SCG-SCell of the last SeNB is removed from the UE.
· 
At SeNB change:
· 
S-MAC entity is reconfigured.

Option 3: One S-MAC entity is configured for one SeNB. Each S-MAC entity is present only when the UE is connected to the corresponding SeNB.
· 
One S-MAC entity serves one SeNB.

· 
At SeNB addition:

· 
S-MAC entity is established when the first SCG-SCell of the corresponding SeNB is added to the UE.

· 
At SeNB removal:
· 
S-MAC entity is released when the last SCG-SCell of the corresponding SeNB is removed from the UE.

· 
At SeNB change:
· 
Old S-MAC entity is released and new S-MAC entity is established.
The option 1 is handling S-MAC entity similar to legacy MAC entity, and the option 3 is handling S-MAC entity similar to legacy PDCP or RLC entity. The option 2 is something in between option 1 and option 3. Comparison between three options is listed below.
	
	Option1
	Option2
	Option3

	Support for multiple connectivity (i.e. the UE is connected with more than one SeNBs)
	No (
	No (
	Yes (

	Need for S-MAC establishment/release procedure
	No (
	Yes (
	Yes (

	Need for S-MAC reconfiguration to old SeNB when synchronization to new SeNB fails (at SeNB change)
	Yes (
	Yes (
	No (

	Need for identification of each S-MAC entity
	No (
	No (
	Yes (


From the comparison, we think option 2 is the worst and propose not to consider this option. 
Between option 1 and 3, it is difficult to say one is better than the other. The option 1 is similar to legacy MAC entity, and most of legacy procedures can be reused. The option 3 requires new procedures like S-MAC establishment or S-MAC release, but it can easily support multiple connectivity which may be introduced in future release, and it is more robust at SeNB change failure.
Considering the future extensibility and robustness, we slightly prefer option 3 for handling S-MAC entity. With this conclusion, we have following proposals.
Proposal2. One S-MAC entity serves one SeNB.

Proposal3. At SeNB addition, S-MAC entity is established when the first SCG-SCell of the corresponding SeNB is added to the UE.

Proposal4. At SeNB removal, S-MAC entity is released when the last SCG-SCell of the corresponding SeNB is removed from the UE.

Proposal5. At SeNB change, old S-MAC entity is released and new S-MAC entity is established.

3.
Proposal
This document discusses several ways to handle the S-MAC entity, and we propose that one S-MAC entity is configured for one SeNB. The concrete proposals are shown below.

Proposal1. Define a clear name for each MAC entity, e.g. M-MAC and S-MAC.
Proposal2. One S-MAC entity serves one SeNB.

Proposal3. At SeNB addition, S-MAC entity is established when the first SCG-SCell of the corresponding SeNB is added to the UE.

Proposal4. At SeNB removal, S-MAC entity is released when the last SCG-SCell of the corresponding SeNB is removed from the UE.

Proposal5. At SeNB change, old S-MAC entity is released and new S-MAC entity is established.
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