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1 Introduction
This document discusses soft buffer handling for Rel‑10 UE capabilities.
2 Discussion
Requirement: No degradation of single component carrier performance compared to Rel-8 UEs
In the last meeting, the following principles were agreed:
· Single component carrier performance shall not be degraded compared to Rel-8

· Total number of soft channel bits for categories 1-5 does not depend on the number of supported component carriers

The candidate schemes to fulfil the above requirement are 
· Rate matching is based on the soft buffer size of a single component carrier irrespective of the number of configured component carriers. This is proposed in alternative 2 in [2].

· Overbooking (or Interlace partitioning in [3]). This is equivalent to Rel‑8 TDD handling, where the number of HARQ processes a UE simultaneously can handle as NACK is less than maximum.

On the selection between two, we think overbooking could be a natural choice as it is already agreed in Rel‑8 TDD. On the other hand, both schemes cannot fulfil the above agreements in the last meeting if the aggregated bandwidth is either very large or a large number of component carriers is aggregated. I.e. the rate matching approach causes a problem for very large bandwidths and the overbooking approach causes a problem for aggregating a large number of component carriers. Therefore, some kind of the restriction is necessary. Hence, we propose the following:
· Cat 1 and Cat 2 do not support carrier aggregation
· Cat 3/4/5 support carrier aggregation limited to a total bandwidth of 40 MHz and limited to aggregating a maximum of 2 component carriers
· Cat 6 and 7 support carrier aggregation with a limitation of a total bandwidth of 80 MHz and a maximum aggregation of 4 component carriers
How to capture the scheme in the specifications?

One can argue that the soft buffer handling should be left to UE implementation and there is no need to capture the handling in the RAN1 specification. However, the proposed schemes above results in a different UE behaviour if many HARQ processes are NACKed. For the rate matching scheme, where, the actual UE soft buffer size is less than Rel‑8 per component carrier, the recommended eNB behaviour would be to reduce the transport block size. For the overbooking scheme, the recommended eNB behaviour would be to reduce the number of on-going HARQ processes. Therefore, some eNB knowledge of he UE implementation would be useful or even necessary.

One solution is to describe the UE behaviour in the RAN1 specification. Another solution is to implicitly specify the behaviour by a RAN4 test case. We rather prefer the RAN1 solution, since this can reduce the RAN4 workload.
Nsoft value
According to the above discussion and applying R1-110588, we propose following to be capture in either TS36.212 or TS36.306:

Table 1: Nsoft value for different categories and number of configured component carriers
	Component carriers
UE category
	
	1
	2
	3 and more

	Cat 1
	FDD
	250368
	No support
	No support

	 
	TDD
	250368
	No support
	No support

	Cat 2,3
	FDD
	1237248
	1237248
	No support

	 
	TDD
	1237248
	618624
	No support

	Cat 4
	FDD
	1827072
	1827072
	No support

	 
	TDD
	1827072
	913536
	No support

	Cat 5
	FDD
	3667200
	3667200
	No support

	 
	TDD
	3667200
	1827072
	No support

	Cat 6,7
	FDD/TDD
	3667200
	1827072
	1827072

	Cat 8
	FDD/TDD
	7196555
	7196555
	7196555


In the above table, we propose a distinction between FDD and TDD, since for TDD overbooking has already used in some Rel‑8 configurations. An alternative approach may harmonize FDD and TDD in case overbooking is not used in TDD.

3 Conclusion
In this contribution the carrier aggregation related soft buffer handling is discussed and a way forward is proposed in order to conclude the UE categories. 
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