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Discussion 
1 Introduction

This contribution discusses REL-10 UE capability signaling, especially in relation to total number of soft channel bits, and impact on rate matching operations for data channels. As the UE cannot be aware in advance of whether the network supports Rel-10 features or not, the REL-10 UE would need to signal its UE category with respect to both REL-8/9 and REL-10 capabilities. Then, it should be assured that the same capability, which determines the total number of soft channel bits, is assumed between the ENB and the UE. The contribution presents how to address the issue in the specification. 

2 Discussion

In the current UE capability signaling structure, two different categories can be signaled: one in the form of ue-Category –v8xy (There is no suffix for REL-8 ue-Category, but added here for the sake of discriminating it from ue-Category-v10xy) which is comprehensible to REL-8 ENB and the other in the form of rf-Parameters-v10xy which is incomprehensible to REL-8 ENB.
Since the UE is not aware of the release of the current ENB, the UE should be prepared for the case where the ENB does not understand the rf-Parameters-v10xy. In such cases, the REL-8 ENB configures the transmission mode based on ue-Category –v8xy and does the data scheduling for the UE assuming the REL-8 capability. Therefore, the UE should report ue-Category –v8xy as well. Given that ue-Category –v8xy is chosen properly to reflect the capability of the UE in a consistent manner, there seem few issues. UE reports both Rel-8/9 and Rel-10 categories and can configure the access stratum as indicated by ENB. 
One potential issue is ambiguity of the number of soft channel bits used in rate matching for downlink data channels.   
Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category-v10xy [1]
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3667200
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3667200
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8


Total number of soft channel bits can be different depending on category. Hence, if the UE reports two UE categories based on REL-8/9 and REL-10 standards, respectively, there exist two possibilities for ‘total number of soft channel bits’ to be used in rate matching operations. In such case, the UE needs to apply the proper ‘total number of soft channel bits’ w.r.t which UE category is understood by the ENB. 
If the UE and the ENB have different understanding on ‘total number of soft channel bits’, different NIR (soft buffer size for the transport block) can be used in rate matching operations at the UE and the ENB, resulting in decoding failure at the UE receiver. 

We explain below how Nsoft (total number of soft channel bits) affects the rate matching operation. Nsoft and other configuration parameters determine NIR as:
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KMIMO is 2 if DL MIMO operation is configured and zero otherwise. The min (MDL_HARQ, Mlimit) is about the number of HARQ processes, which is 8 in FDD.

 Then, Ncb (the soft buffer size for the code block) is computed by:
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C is the number of code blocks and Kw is the length of the circular buffer (
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; KII is the size of the sub-block interleaver, which is 6144 bits).

Ncb affects the puncturing/repetition pattern and thus the decoding of the received data can fail if the transmitter and the receiver use different Ncb.
Observations:
· If UE and ENB use different NIR, different Ncb may be assumed and the decoding can fail;

· If UE reports both REL-8/9 and REL-10 categories, there could be misunderstanding between the UE and the ENB for Nsoft and NIR used in the rate matching operations.

To resolve the problem above, two approaches can be considered.
Solution 1: ENB informs UE which UE category (or which Nsoft) is used
A straightforward solution would be to inform UE which Nsoft is used by ENB by an explicit indication. There can be various ways to do this like using system information (where ENB release is broadcasted) or using dedicated RRC signalling. If we go for dedicated RRC signalling, following impacts to the specification is foreseen.

	36.212

· In Section 5.1.4.1.2, Nsoft used in the rate matching can be decided  as below; 

….

Nsoft is the total number of soft channel bits [4]. Nsoft corresponding to the UE category indicated by higher layers is assumed. If not indicated by higher layers, Nsoft corresponding to the supported release 8 category(release 1 - 5) is assumed.
…


	36.331

· New IE ueCategoryApplied is introduced. See [1] for draft CR for TS 36.331 RRC specification.


Solution 2: Higher category is used by UE and ENB only when a certain configuration is used. 
The rationale behind this approach is to use release 10 category in release 10 network and release 8 category in release 8 network. If UE is not able to know the release of the ENB, another way is to use release 10 category only when release 10 feature is used.  For example, if DL TM 9 and/or UL TM 2 is configured, it must be release 10 ENB so release 10 category can be assumed. If carrier aggregation is configured, it must be release 10 ENB so release 10 category can be assumed. 
Then, the following impacts to the specification are foreseen.

	36.212

· In 5.1.4.1.2, the definition of Nsoft is updated same as the solution 1


	36.331

· UE behaviour is specified in the new clause w.r.t indicating UE category to the lower layer. See [2] for draft CR.


3 Conclusion

This contribution has discussed the ambiguity issue for the total number of soft channel bits assumed between the REL-10 UE and the ENB. This is because REL-10 UEs should signal both REL-8/9 and REL-10 categories as REL-10 UEs cannot be aware in advance of the release of the ENB. This ambiguity can result in decoding failure at the UE for the received downlink data channels. Two approaches have been presented to resolve this problem. Both approaches have an impact on TS 36.212 specification and TS 36.331 specification. Draft CRs to 36.331 are presented in [1] and [2].

It is proposed to discuss the issue, to decide a solution and to send LS to RAN1 to inform the decision.
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