[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #91bis	R2-154320
Malmo, Sweden, October 5 – October 9, 2015

[bookmark: Source]Agenda item:		7.2.3.1 (LTE_CA_enh_b5C-Core)
Source:	LG Electronics Inc.
Title: 	LCID for PHR and A/D MAC CE
[bookmark: DocumentFor]Document for:	Discussion and Decision

1.	Introduction
At the RAN2#91 meeting, RAN2 agreed to enhance UP protocols to support carrier aggregation more than 5 cells. One of major remaining issue is whether and how many LCIDs are needed for new B5C PHR and A/D MAC CE format. This document discusses this issue.

2.	LCID allocation

2.1 	LCID for B5C PHR MAC CE
For B5C PHR MAC CE, RAN2 has made following agreements.
	=>	The bitmap in new PHR MAC CE format is followed by Type 2 PHs.
=>	The presence of PUCCH SCell Type 2 PH depends on simultaneousPUCCH-PUSCH configuration of the PUCCH cell group.
=>	R13 Extended PHR MAC CE format is explicitly configured by RRC
=>	New LCID is used for R13 Extended PHR MAC CE
=>	If the highest sCellIndex of SCell with configured UL is less than 8, the Ci field of PHR MAC CE is 1 byte.
=>	If the highest sCellIndex of SCell with configured UL is larger than or equal to 8, the Ci field of PHR MAC CE is 4 bytes.
=>	It is up to eNB implementation to control the highest sCellIndex of SCell with configured UL is below 8 when the number of configured cells are less than 8.



The remaining issue is how many LCIDs are needed for the B5C PHR MAC CE. For this, we have to look into first how many variants can exist for the B5C PHR MAC CE. 
The B5C PHR MAC CE has different formats based on the following:
	-	Highest sCellIndex of SCell with configured UL: whether Ci field is 1 byte or 4 bytes
	-	Simultaneous PUCCH/PUSCH configuration of PCell group: whether Type2 PH of PCell exists or not
	-	Simultaneous PUCCH/PUSCH configuration of PUCCH SCell group: whether Type2 PH of PUCCH SCell exists or not
Therefore, there are 8 different cases the B5C PHR MAC CE has to cover as shown below. 
	
	Ci field
	PCell Type2 PH
	PUCCH SCell Type2 PH

	Case1
	1 byte
	Not present
	Not present

	Case 2
	1 byte
	Present
	Not Present

	Case 3
	1 byte
	Not present
	Present

	Case 4
	1 byte
	Present
	Present

	Case 5
	4 bytes
	Not present
	Not present

	Case 6
	4 bytes
	Present
	Not Present

	Case 7
	4 bytes
	Not present
	Present

	Case 8
	4 bytes
	Present
	Present



Note that Case1 and Case2 are supported by legacy Extended PHR MAC CE format, and one LCID (11001) is used for them. It means that the presence of Type2 PH does not require separate LCID. We think this principle can also be applied for B5C PHR MAC CE, i.e. there is no need to allocate separate LCID depending on the presence of PUCCH SCell Type2 PH. 
Considering that legacy LCID1=11001 (Extended PHR) covers Case1 and Case2, possible options for allocating new LCID, i.e. LCID2 and/or LCID3, to new B5C PHR MAC CE can be summarized as follows.
	-	Option1: 	LCID1 = C1, C2		LCID2 = C3, C4		LCID3 = C5, C6, C7, C8
	-	Option2: 	LCID1 = C1, C2		LCID2 = C1, C2, C3, C4	LCID3 = C5, C6, C7, C8
	-	Option3: 	LCID1 = C1, C2		LCID2 = C3, C4, C5, C6, C7, C8
	-	Option4: 	LCID1 = C1, C2		LCID2 = C1, C2, C3, C4, C5, C6, C7, C8
	-	Option5: 	LCID1 = C1, C2, C3, C4, C5, C6, C7, C8
Among five options, we would like to exclude the Option5 first because it changes legacy Extended PHR MAC CE format and causes backward compatibility problem.
We think Option1 and Option3 are also not preferable because these options prohibit using new B5C PHR MAC CE format for Case1 and Case2 even if it can be used for these cases. It would be very complicated to specify such restriction in the specification, and thus not desired.
Therefore, we think Option2 or Option4 is a good approach for LCID allocation for B5C PHR MAC CE. The Option2 means that separate LCID is allocated depending on the length of Ci field, and the Option4 means that one LCID covers all possible cases. Note that in these options a new B5C PHR MAC CE should be used even if PUCCH SCell Type2 PH is not present and Ci field is 1 byte. In other words, the legacy Extended PHR MAC CE is not used when the eCA is configured.
Proposal1: If eCA is configured, use new B5C PHR MAC CE format even if PUCCH SCell Type2 PH is not present and Ci field is 1 byte.
Proposal2: Regarding LCID allocation for B5C PHR MAC CE, RAN2 select between following two options:
	-	Option2: allocate two new LCIDs, one for 1 byte Ci field and the other for 4 bytes Ci field
	-	Option4: allocate only one new LCID, the length of Ci field is 1 or 4 bytes depending on the highest sCellIndex of SCell with configured UL

2.2 	LCID for B5C Activation/Deactivation MAC CE
For B5C A/D MAC CE, RAN2 has made following agreements.
	=>	If the highest sCellIndex is less than 8, the AD MAC CE is 1 byte.
=>	If the highest sCellIndex is larger than or equal to 8, the AD MAC CE is 4 bytes.
=>	It is up to eNB implementation to control the highest sCellIndex is below 8 when the number of configured cells are less than 8.



One remaining issue is whether a new LCID is needed for the B5C A/D MAC CE. Currently, the A/D MAC CE is fixed 1 byte comprising 7 Ci fields and 1 R field, and one LCID (11011) is allocated for it. 
Considering that legacy LCID1=11011 (A/D MAC CE) can be used for up to 7 SCells, possible options for allocating new LCID, i.e. LCID2 and/or LCID3, to new B5C A/D MAC CE can be summarized as follows.
	-	Option1: 	LCID1 = 1 byte 		LCID2 = 1 byte 		LCID3 = 4 bytes
	-	Option2: 	LCID1 = 1 byte		LCID2 = 1 or 4 bytes
	-	Option3: 	LCID1 = 1 byte		LCID2 = 4 byte
	-	Option4: 	LCID1 = 1 or 4 bytes
Similar to PHR MAC CE, we would like to exclude Option4 first because it changes legacy A/D MAC CE format and causes backward compatibility problem.
Then, we would like to exclude Option1 because the format of LCID2 is same as that of LCID1, and there is no need to allocate one more LCID for the exactly same format.
Therefore, we think Option2 or Option3 is a good approach for LCID allocation for B5C A/D MAC CE. The Option2 means that one LCID is allocated for new B5C A/D MAC CE, and the B5C A/D MAC CE has the variable length of 1 or 4 bytes depending on the highest sCellIndex among configured SCells. The Option3 means that one LCID is allocated for new B5C A/D MAC CE which has the fixed length of 4 bytes. In Option3, if the highest sCellIndex is less than 8, the legacy A/D MAC CE shall be used. Note that the Option2 requires L field while Option3 does not.
Proposal3: Regarding LCID allocation for B5C A/D MAC CE, RAN2 select between following two options:
	-	Option2: allocate one new LCID for 1 or 4 bytes variable size B5C A/D MAC CE whose length depends on the highest sCellIndex among configured SCell
	-	Option3: allocate one new LCID for 4 bytes fixed size B5C A/D MAC CE

Looking at both Proposal2 and Proposal3, it can be seen that there are some commonalities between them. 
	-	PHR Option2 and A/D Option3: Ci field length is explicitly identified by LCID
	-	PHR Option4 and A/D Option2: Ci field length is implicitly identified by highest sCellIndex
We think it would be good to keep the commonalities between PHR and A/D MAC CE, and have following companion proposal.
Proposal4: Select LCID allocation options for PHR and A/D MAC CEs together as one of the followings:
	-	PHR Option2 and A/D Option3, i.e. Ci field length is explicitly identified by LCID
	-	PHR Option4 and A/D Option2, i.e. Ci field length is implicitly identified by highest sCellIndex

3.	Proposal
This document explains various methods for LCID allocation, and proposes followings:
Proposal1: If eCA is configured, use new B5C PHR MAC CE format even if PUCCH SCell Type2 PH is not present and Ci field is 1 byte.
Proposal2: Regarding LCID allocation for B5C PHR MAC CE, RAN2 select between following two options:
	-	Option2: allocate two new LCIDs, one for 1 byte Ci field and the other for 4 bytes Ci field
	-	Option4: allocate only one new LCID, the length of Ci field is 1 or 4 bytes depending on the highest sCellIndex of SCell with configured UL
Proposal3: Regarding LCID allocation for B5C A/D MAC CE, RAN2 select between following two options:
	-	Option2: allocate one new LCID for 1 or 4 bytes variable size B5C A/D MAC CE whose length depends on the highest sCellIndex among configured SCell
	-	Option3: allocate one new LCID for 4 bytes fixed size B5C A/D MAC CE
Proposal4: Select LCID allocation options for PHR and A/D MAC CEs together as one of the followings:
	-	PHR Option2 and A/D Option3, i.e. Ci field length is explicitly identified by LCID
	-	PHR Option4 and A/D Option2, i.e. Ci field length is implicitly identified by highest sCellIndex
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