3GPP TSG-RAN2 Meeting #70bis




      R2-103938
Stockholm, Sweden, June 28 – July 2, 2010
Agenda item:

7.1.3.1
Source: 
LG Electronics Inc.
Title: 
BSR format for CA
Document for:

Discussion and Decision
1.
Introduction
At RAN2#70 meeting, it was agreed that at least one additional BSR table would be used for higher data rates. However, how the additional BSR table is used is not decided yet. This paper addresses some issues with the additional BSR table, and proposes a suitable MAC CE format supporting the table. In this paper, the new BSR supporting the additional BSR table is named BSR-CA.

2.
Discussion on new BSR
2.1 Range of additional BSR table
The Buffer Size level of legacy Rel-8/9 BSR table ranges from 0 to 150 kbytes, which is obviously not sufficient for higher data rate supported by Carrier Aggregation. It is generally assumed that the maximum of BS level needs to be increased at least 10 times higher than the current maximum value, i.e. up to 1500 kbytes.
One issue with the additional BSR table is whether the additional table has some overlapped ranges with the legacy table. In other words, it should be decided whether the range of the additional table starts from 0 byte or the end of the legacy table, i.e. 150 kbytes.
If the additional table starts from 0 byte, then there are overlapped ranges between two tables, i.e. 0 ~ 150 kbytes. But the granularity would be coarse than legacy table if the same number of bits (i.e. 6bits) are used for indicating BS level. The coarse granularity of BS level results in inefficient resource utilization.
To maintain the same granularity for the ranges 0 ~ 150 kbytes, the number of bits for BS level should be increased. For example, if 7 bits are used for BS level, then the first 64 BS levels are same as those of legacy BSR table, and the next 64 BS levels indicate higher amount of data. The defect of bit increase is that half of the bit space is wasted. 
We think either the coarse granularity of lower BS level or waste of lots of bit space should be avoided. Thus, we propose that there are no overlapped ranges between legacy and additional BSR tables.
Proposal1: The BS level in the additional BSR table ranges from 150 kbytes to 1500 kbytes.
Moreover, increase of bits causes BSR format change for both Short and Long BSR. The impact is significant especially for Short BSR which is designed to fit in 1 byte (2 bits LCG ID + 6 bits BS field). Thus, we further propose that BS level is still represented with 6 bits in the additional BSR table.
Proposal2: The BS level in the additional BSR table is represented with 6 bits.
2.2 Parallel use of legacy and additional BSR tables

If Proposal1 is agreed, the parallel use of legacy and additional BSR tables in a single MAC PDU cannot be avoided. Thus, for each LCG, it should be indicated which BSR table is used. 
For Short BSR, there is no room for indicator in MAC CE. If we want to include the BSR table identifier in the MAC CE, the Short BSR format should be changed, and the length of the Short BSR becomes larger than 1 byte. This gives bad impacts on MAC procedures, so we don’t want to allow this option. 

Rather than including the BSR table identifier in the MAC CE, we propose that one LCID value is allocated to indicate the use of the additional BSR table. In this way, the length of Short BSR can be made to remain in 1 byte.
Proposal3: For Short BSR-CA, MAC CE format is not changed, and one LCID value is allocated to indicate the use of the additional BSR table.
For Long BSR, the situation is more complex. The Long BSR is composed of BS fields of 4 LCGs without LCG ID fields. This format is designed to fit in 3 bytes. Thus, to introduce an identifier, the format change is inevitable. In addition, one LCID value should be allocated to indicate the use of a new Long BSR format.
Proposal4: For Long BSR-CA, MAC CE format is changed, and one LCID value is allocated to indicate the use of a new Long BSR format.

The new Long BSR format could be designed in various ways depending on how to include the BSR table identifier. One simple way is to attach 1 or 2 bits BSR table identifier in front of each BS field. Then, each BSR element (of each LCG) could be made byte-aligned, e.g. (1 bit Reserved bit + 1 bit BSR table identifier + 6 bits BS field) or (2 bits BSR table identifier + 6 bits BS field). The cost of the attachment is 1 byte increase of Long BSR MAC CE, if the Long BSR-CA still contains BS fields of 4 LCGs.
Proposal5: For Long BSR-CA, MAC CE includes 1 or 2 bits BSR table identifier for each LCG. The BSR element, i.e. BSR table identifier + BS field, of each LCG is byte-aligned.
In Rel-8/9, one of the reasons for Long BSR to contain BS fields of 4 LCGs is byte-alignment. The 6 bits BS field of 4 LCGs fits in 3 bytes. If we introduce a new format for CA, and if each BSR element is byte-aligned, then the Long BSR-CA does not have to always include BS fields of 4 LCGs. The flexibility of LCG inclusion in Long BSR-CA can be achieved by additional LCG ID information in the MAC CE.
Proposal6: For Long BSR-CA, discuss whether the Long BSR-CA always includes BS fields of 4 LCGs.
3.
BSR-CA format examples
3.1 Short BSR-CA format

Based on the Proposals 1, 2, and 3, the following format is proposed for Short BSR-CA.
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[Fig.1] Proposed Short BSR-CA format supporting additional BSR table.
Proposal7: Agree on the Short BSR-CA format as shown in Fig.1.
3.2 Long BSR-CA format

Based on the Proposals 1, 2, 4, and 5, the following format is proposed for Long BSR-CA.
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[Fig.2] Proposed Long BSR-CA format supporting additional BSR table.

Proposal8: Agree on the Long BSR-CA format as shown in Fig.2.

In addition, if the Long BSR-CA can include some of 4 LCGs, the following format is further proposed. Each bit in the LCG BITMAP corresponds to one of 4 LCGs, and the BSR element (i.e. BSR table identifier + BS field) exists only when the corresponding LCG bit in the LCG BITMAP is set to 1.
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[Fig.3] Proposed Long BSR-CA format with flexible LCG inclusion supporting additional BSR table.

Proposal9: Agree on the Long BSR-CA format as shown in Fig.3, if LCG inclusion is flexible.

4.
Proposal
To summary, the followings are proposed for the BSR for CA.

Proposal1: The BS level in the additional BSR table ranges from 150 kbytes to 1500 kbytes.
Proposal2: The BS level in the additional BSR table is represented with 6 bits.
Proposal3: For Short BSR-CA, MAC CE format is not changed, and one LCID value is allocated to indicate the use of the additional BSR table.
Proposal4: For Long BSR-CA, MAC CE format is changed, and one LCID value is allocated to indicate the use of a new Long BSR format.

Proposal5: For Long BSR-CA, MAC CE includes 1 or 2 bits BSR table identifier for each LCG. The BSR element, i.e. BSR table identifier + BS field, of each LCG is byte-aligned.
Proposal6: For Long BSR-CA, discuss whether the Long BSR-CA always includes BS fields of 4 LCGs.

Proposal7: Agree on the Short BSR-CA format as shown in Fig.1.

Proposal8: Agree on the Long BSR-CA format as shown in Fig.2.

Proposal9: Agree on the Long BSR-CA format as shown in Fig.3, if LCG inclusion is flexible.
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