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1. Introduction
On the last RAN2 meeting, it was decided to go for solution with one TAT per TA group (TAG for short). But it is still unclear how to send the TAC when multiple TAGs exist. Hence in this contribution, we will discuss this issue and give our preference.
2. Discussion
2.1. Whether the TAC of each TAG needs to be always sent together?
Whether the TAC of one TAG needs to be sent has relation with its activation state and data transmission requirement, analyzed as below:
· Configured but deactivated TAG
For the cells in the configured but deactivated TAG, there will be no uplink data transmission. Hence eNB will not able to get its TA value and therefore no TAC will be sent for this TAG.
· Configured and activated TAG

For configured and activated TAG, whether TAC should be sent depends on the uplink data transmission requirement. Once there is no uplink data transmission requirement for one TAG, eNB may choose not to maintain its uplink synchronization. Otherwise, uplink synchronization should be maintained. This is also compatible with R10. 
One example is given in Figure1. In this figure, when the TAT of STAG is about to expires, eNB will judge whether there is uplink data transmission requirement on this STAG. Once there is no uplink transmission requirement, eNB may choose not to send TAC for this STAG. 
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                                                        Figure 1．  TA maintenance for STAG
Form the above analysis，it is obvious that when the TAT of one TAG is about to expire, whether TAC is needed depends on eNB implementation.
Proposal 1: From the aspect of necessity, TAs of each configured TA group does not need to be always sent together.
2.2.  TA MAC CE Design
Based on Proposal1, there are two options to design the TA MAC CE: based on TAG or based on UE.
· TA MAC CE based on TAG
In this option, one TA MAC CE only contains one TAG’s TA. Its obvious advantage is that the TA MAC CE format keeps unchanged. In order to identify the TA MAC CE related TAG, there are two alternatives:
· Alt1.1:  The TA MAC CE is only restricted to be sent on the cells of this TAG [1].

· Alt1.2:  Use the reserved R bit(s) in the TA MAC CE to indicate the related TAG.

Since Alt1.1 will restrict the eNB implementation, it may be not a good choice. In Alt1.2, two R bits can differentiate four TAGs at most. Considering the number of TAGs exceeds four is nearly impossible in R11, thus Alt1.2 can work well. Only when more than one TAG are activated, the new meaning of R bit can be used, hence no new LCID is needed.  
· TA MAC CE based on UE

If TA MAC CE based on UE is adopted, it means the TA MAC CE may include the TAs of more than one TAG. Therefore new TA MAC CE format should be introduced. There are two alternatives to design the new MAC CE:

· Alt2.1: The length of the MAC CE is variable and should be indicated by the L field of its subheader.

· Alt2.2: The length of the MAC CE is fixed and equals to the configured or activated TAG number.

For Alt2.1, the new TA MAC CE subheader and MAC CE are designed as Figure2 and Figure3. It should be noted that:
1) In order to distinguish the R10 and R11 TA MAC CE, a new LCID should be introduced.
2) An L filed should be included in the MAC subheader to indicate the length of the MAC CE.

3) How many TAG’s TAC should be included in the MAC CE depends on eNB implementation.
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Figure2. TA MAC CE subheader of Alt2.1
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      Figure3. TA MAC CE of Alt2.1
For Alt2.2，the new TA MAC CE subheader and MAC CE are designed as Figure4 and Figure5. It should be noted that:
1) New LCID in MAC subheader should be introduced in order to identify the new MAC CE format and avoid the misunderstanding between eNB and UE on the MAC CE length during new TAG is configured or de-configured.
2) Since the length of TAC is dependent on the configured or activated TAG, thus the TA MAC CE subheader does not need to include L filed, thus the MAC subheader should be same as R10.
3) The length of the TA MAC CE depends on the configured or activated TAG.  Once eNB does not want to send TAC for a certain TAG, a special TA value (e.g N/A) can be sent for this TAG. 
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Figure4. TA MAC CE subheader of Alt2.2
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      Figure5. TA MAC CE of Alt2.2
The comparison of the above four TA MAC CE design methods can be shown in the following table：
                                                        Table1． TA MAC CE design methods comparison
	
	Alt1.1
	Alt1.2
	Alt2.1
	Alt2.2

	New MAC subheader
	No.
	No.


	Yes.

Needs new LCID and L field.
	No.

But needs new LCID.

	New MAC CE
	No.
	No.

But new R bits meaning.
	Yes.
	Yes.

	Restriction on TAC sending cell
	Yes.

Restrict TAC can only be sent within the same TAG.
	No.
	No.
	No.

	TA MAC CE overhead
	2byte
	2byte
	Depends on the TAG number contained in the TA MAC CE.
	Depends on the configured or activated TAG number.


Based on the principle that it had better not restrict the eNB behaviour, Alt1.1 can be precluded firstly. 
Comparing with Alt2.1, Alt2.2 may carrier unnecessary TA values and cause unnecessary signalling overhead, hence Alt2.2 can also be excluded. 
In addition, two TAGs may be the most common cases in Rel-11, under this assumption, the signalling overhead of Alt1.2 is equal to Alt2.2, but Alt1.2 does not need to introduce new MAC subheader and MAC CE formats. From the aspect of simplicity, it is slightly prefer Alt1.2. 
Proposal 2: TA MAC CE format keeps unchanged in R11 and uses its R bit to indicate the corresponding TA group.
3. Conclusion
From the above analysis, there are two proposals as below:
Proposal 1: From the aspect of necessity, TAs of each configured TA group does not need to be always sent together.
Proposal 2: TA MAC CE format keeps unchanged in R11 and uses its R bit to indicate the corresponding TA group.
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