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1. Introduction
Transmission of BSR in CA was discussed in the last RAN2 meeting and the following agreements were made.

1). The BSR may be transmitted on any CC


- note that LCP priorities for scheduling remain as in Rel.8

2). Allow only zero or one normal BSR, and zero or more padding BSRs in a TTI (still max 1 BSR per TB). If multiple BSRs are included in one TTI, for any LCG always the same value shall be indicated

3). Will specify at least one additional BSR table which can be used in case of higher data rates.


- details on number of values, values and how it is used are FFS.

In this contribution, we address the open issues regarding the introduction of addition BSR table(s) which can be used in case of higher data rates. Especially the BSR format design for signaling of the new BSR table values is discussed. 

2. Discussion
Additional table(s) could provide more granular BSR information for the higher rate to the scheduler. It is assumed that additional BSR table(s) will be used in parallel to the Rel.8/9 BSR table.  
Number of table(s) required for signaling of higher bit rate depends on the required granularity of the higher BSR values. The maximum allowed UL data rates for LTE-A has increased by factor of 6-7 compared to that of Rel.8/9 UL data rates (ie. 500Mbps UL rate is for LTE-A while 75Mbps rate is for LTE).  It is logical to assume that the increase of the maximum buffer size for LTE-A is proportional to the increase rate of UL bit rate. Following similar principle as in Rel.8/9 BSR table design, which is the range of buffer size increases with the increase of the table index, at most 1 additional BSR table is sufficient to provide the required granularity for high bit rates.

Proposal 1: only one additional BSR table is required for high bit rate in LTE-A.

With the use of additional BSR table, the table index should also be signaled together with BSR value to the network. The table index can be communicated via either implicit or explicit signaling. It is necessary to support both long and short BSR formats with the additional table. Hence, both long and short BSR formats require re-designed to be used in LTE-A system. 
Given that the same number of maximum RBs as in Rel.8/9 are expected in LTE-A, no modification to the number of logical channel groups are required, ie. Four logical channel groups are supported. Following the Rel.8/9 BSR table, it is proposed to use 6 bits to indicate the BSR corresponding to the additional table.
2.1 The format of short BSR
Some LCGs would use Rel.8/9 BSR table while other LCGs require the use of additional BSR table. Therefore, BSR table index should be signalled together with the BSR value corresponding to each LCG. For short BSR format, the straightforward way to signal the use of additional table is to use a new logical channel ID. The format for MAC sub-header and MAC CE are shown in Figure 1.
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Figure 1: Short BSR using additional BSR table for LCG

R/R/E/LCID sub-header format is used. The use of additional table is signalled via the use of new LCID, “extended-shortBSR-LCID”. MAC CE contact is same as the Rel.8/9 short BSR format. 

Proposal 2: new LCID is required for signaling short BSR using additional BSR table. The MAC CE format as shown in Figure 1 is proposed for short BSR MAC CE using additional BSR table.

2.2 The format of long BSR

There are number of options possible for signalling the use of additional signalling in long BSR. 

Option 1: Use of new long BSR format. 
This option defines a new long BSR format to be used when additional table values are required for some LCGs. If all the LCGs are referring to the Rel.8/9 BSR table, Rel.8/9 long BSR format is used. The new format is shown in Figure 2.  The new format is identified by new logical channel ID, “Extended long BSR LCID”. R/R/E/LCID sub-header format is used. The table index is signalled within the MAC CE content. The first two bits of each data byte in MAC CE signalled the BSR table index corresponding to the BSR value transmitted. The corresponding LCG is indicated by the order of BSR in the MAC CE. 
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Figure 2: use of new long BSR format.
Option 2: Parallel transmission of Rel.8/9 long BSR together with additional BSR information as required.

According to this option, the additional BSR information is transmitted as required for the corresponding LCG. Rel.8/9 long BSR format is used to signal the long BSR. Index 63 of Rel.8/9 BSR table is used to signal the BSR of LCGs which required additional BSR table. Additional BSR information is delivered using the new short BSR format for the required LCGs. The long BSR signalling according to Option2 is illustrated in Figure 3 considering only one LCG (eg. LCG1) requires the use of additional BSR table.
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a). Long BSR as same as Rel8/9 format
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b). Short BSR as using extended BSR table for LCG1

Figure 3: Parallel transmission of Rel.8/9 long BSR together with additional BSR information as required.
Compared to option 1, option 2 only requires one new MAC CE for signalling of short BSR. However, the amount of resources requires for the transmission depends on the number of LCGs which require the use of additional BSR table. If one or more LCGs require the use of additional BSR table, the amount of resources required for the BSR transmission with option 2 is higher than that of option1.

Considering the resource efficiency and the simplicity, we prefer option 1 for transmission of long BSR which requires additional BSR table.

Proposal 3: new LCID is required for signaling long BSR using additional BSR table. The MAC CE format as shown in Figure 2 is proposed for long BSR MAC CE using additional BSR table. The table index is signaled within the MAC CE content.

3. Conclusion

This paper discussed BSR mechanism for CA. RAN2 is requested to agree on the following proposals.
Proposal 1: only one additional BSR table is required for the high bit rate in LTE-A.
Proposal 2: new LCID is required for signaling short BSR using additional BSR table. The MAC CE format as shown in Figure 1 is proposed for short BSR MAC CE using additional BSR table.

Proposal 3: new LCID is required for signaling long BSR using additional BSR table. The MAC CE format as shown in Figure 2 is proposed for long BSR MAC CE using additional BSR table. The table index is signaled within the MAC CE content.


- 3 -

_1335949113.vsd
 Extended long BSR-LCID


R


R/R/E/LCID sub-header


R


E


Oct 1



_1338115567.vsd
Buffer Size #1


Table ID


Buffer Size #2


Oct 3


Oct 4


Oct 2


Table ID


Oct 1


Buffer Size #0


Table ID


Buffer Size #3


Table ID



_1335944695.vsd
 Rel8/9 long BSR-LCID


R


R/R/E/LCID sub-header


R


E


Oct 1



_1335944773.vsd
 extened-shortBSR-LCID


R


R/R/E/LCID sub-header


R


E


Oct 1



_1335944750.vsd
Buffer Size


LCG ID


Oct 1



_1287255826.vsd
Buffer Size #0


Buffer Size #1


Oct 1


Buffer Size #1


Buffer Size #2


Buffer Size #2


Buffer Size #3


Oct 2


Oct 3



