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1
Introduction
In previous RAN WG2 meeting, the Rel10 UE support of extended PHR MAC Control Element format and extended buffer size levels for BSR MAC CE were discussed. Some companies expressed their view that extended PHR MAC CE formats and Extended buffer size levels defined to support uplink carrier aggregation and uplink MiMO would be beneficial for all Rel10 capable UEs. However other companies expressed the view that such mandatory UE requirement would not be the best solution. In this contribution we consider this issue and propose way forward.
2
Discussion
2.1
Extended PHR MAC Control element
In last meeting the potential benefits of supporting new extended PHR formats also when no uplink Carrier Aggregation were listed. These cases were following based on the draft meeting minutes [1]: 


- 1 cell with parallel PUCCH+PUSCH


- Multiple cells


- General more insight in MPR/AMPR situation in UE


- SAR

When considering Rel10 UE supporting only DL carrier aggregation or new MiMo configuration with Rel8/9 uplink capabilities, first two cases listed above are not supported by the UE at all. Therefore only “General more insight in MPR/AMPR situation in UE” or “SAR” needs to be considered. 
When UE is performing the normal Rel8 SC-FDMA transmission, the extended PHR MAC CE would in this case include a bitmap without any meaning, the PcMax, from where the PHR was calculated and the actual PHR value. The Rel8 PHR report format would include the very same PHR value but not PcMax. 
It has not been expressed in RAN2, what the eNB scheduler would do with additional PcMax, information especially when the PHR would indicate exactly how much the UE can increase the transmission power on used allocation.  Furthermore we should note that the MPR and A-MPR values between different uplink allocations will and can change significantly less than in case of Rel10 multi carrier uplink transmission. In addition, the extended PHR will require the length indicator, resulting 3 bytes (length, bitmap PcMax) of extra overhead compared Rel8 PHR report.  Finally,  there has not been discussion that Rel8 PHR reporting would not be sufficient for Rel8/9 uplink operation and would cause clear performance loss. 
Therefore in our understanding there is very small motivation to configure extended PHR for Rel10 UE only supporting Rel8/9 transmission modes.
When considering the “SAR”, this was seen as special case when UE would have some other radio such as 1xRTT active simultaneously and the UE would need reduce it’s LTE transmission power to keep its total transmission power in allowed level. In this case, the PcMax reported in extended PHR MAC CE element could indicate to the eNB that UE have done some extra ordinary limitations it’s maximum TX power. There has not been any detailed discussion what such information could trigger network do, but perhaps some actions on the mobility configuration could be envisioned. 

However, such UE supporting parallel transmission of LTE and other radio, e.g. 1xRTT, is a special case, and different implementation might have different needs to reduce it’s LTE TX power. Therefore, we believe that this not a justification for mandating all Rel10 UEs to support extended PHR MAC CE format. 
2.2
Extended Buffer size levels for BSR MAC CE
The new extended Buffer size levels for BSR MAC CE has been defined to support higher UE buffer sizes needed to support high uplink data rates enabled by the uplink MiMo and uplink CA. The extended buffer size levels were introduced by defining the new table having 63 values same manner as in Rel8 table but extending the buffer size values to 3000000 instead of 150000.  As the new table now support 20 times larger buffer sizes than the Rel8 table, the exponential increase of the values starts earlier with higher steps than in Rel8 as expressed in Figure 1. 
It is highly unclear how Rel10 UE supporting only Rel8/9 uplink data rates would benefit from new table, as significant amount of index values would not be used at all and the accuracy of the realistic buffer values would be decreased.
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Figure 1: Comparison of Rel8 and Rel10 Buffer Size Levels [2]; 
For Rel10 only values up to 160 000 bytes are shown. 

2.3
IOT Testing and Time to Market
In last meeting the possibility of introducing FGI-bits for certain larger Rel10 features was discussed [3]. Several companies expressed their view that they prefer normal UE-capability indicators instead of FGI-bits. We believe that in first steps of Rel10 deployment, the downlink carrier aggregation will be several times prioritised over uplink carrier aggregation in both UE and Network implementations, as well as network deployments. 
As discussed in previous sections, the benefit of using extended PHR MAC CE or extended buffer size for BSR MAC CE, when UE supports only Rel8/9 uplink features is practically non-existing, thus mandating that these features are implement by all Rel10 UEs is not beneficial from interoperability, nor time to market point of view.
Thus, if we rule out the use of FGI-bits for indicate that sufficient IOT testing has been done for both extended PHR and new BSR format, there exist two possible solutions. The first solution is to mandate that UE supporting uplink CA and/or uplink MiMo or simultaneous PUCCH and PUCCH has to support extended PHR format  and new BSR format. Second solution is to introduce separate UE capability bits to indicate support of extended PHR and new BSR formats respectively. 
3
Conclusion
Different aspects of the Rel10 UE support of extended PHR MAC Control Element format and extended buffer size levels for BSR MAC CE was discussed in this paper. Instead of mandating that all Rel10 UEs support these new MAC CE formats, it is seen beneficial to introduce separate UE capability bits for both features. This seems to be best compromise and provides necessary flexibility for any special use cases especially for extended PHR case.  Naturally some care needs to be taken that when UE support uplink CA and/or Uplink MiMo and/or simultaneous transmission of PUCCH and PUSCH it has to set also support these new MAC CE formats.
Proposal: Introduce separate UE capability bits for both extended PHR MAC CE and Extended Buffer size levels for BSR MAC CE.
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