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	Reason for change:
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	1.
To ensure consistent HARQ IR buffer partition as UE Cat14, when UE advertises as Category 14 and is configured with MAC-ehs but neither 64QAM nor MIMO is activated.

2.
To clarify UE and network are Rel-7 compliant when MAC-ehs is configured.


	
	

	Summary of change:
(

	To specify the size of "Total number of soft channel bits" to be used when MAC-ehs is configured.
Impact analysis

Impacted functionality:

Category 14 UEs when MAC-ehs is configured.


Inter-operability: 

Please see discussion below.
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	1.
Ambiguity of HARQ IR buffer partition. 

2.
Performance degradation due to mismatched UE category assumption between UE and network.
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Discussion: 

In 3GPP Rel-7, almost all the new features are optional and specific to UE capability. For example, the support of 64QAM, MIMO, or MAC-ehs is dependent of UE capability. There is a specific configuration requiring clarification. When UE advertises as Category 14 and is configured with MAC-ehs but neither 64QAM nor MIMO is activated, should the HS-DSCH HARQ IR buffer be as for Category 10 or as for Category 14? Any mismatch in IR buffer partitioning between Node-B/RNC and UE will cause both functional failure and performance degradation. 
 
When UE advertises as Category 14 and is configured with MAC-ehs but neither 64QAM nor MIMO is activated, if UE and Node-B/RNC assume different UE Categories, both UE (e.g. taking as Cat 14) and Node B/RNC (e.g. taking as Cat 10) will disagree on HS-DSCH “first rate matching stage” of HARQ functionality. As shown in Figure 1 (ref. TS25.212), if the number of input bits does not exceed the virtual IR buffering capability (i.e. NIR >= NTT), the first rate-matching stage is transparent, otherwise it is non-transparent (i.e. NIR < NTT). The UE category disagreement between UE and Node-B/RNC will cause “transparent vs. non-transparent” issue, dependent on transport block sizes. For high transport block sizes, the “first rate matching stage” of HARQ functionality becomes inconsistent between UE and Node-B/RNC due to non-transparency. The inconsistent HARQ IR buffer partitioning fails the first rate de-matching at the UE. Hence, transport block of large sizes cannot be decoded correctly. 
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Figure 1: HS-DSCH HARQ Functionality [TS25.212]
When flexibleMACdPDU-Size/MAC-ehs is configured, UE, Node-B, and RNC shall be Rel-7 compliant. If Node B is only Rel-6 compliant, RNC will not attempt to configure flexibleMACdPDU-Size/MAC-ehs. If RNC attempts to include Rel-7 extensionValue HSDSCH-MACdPDUSizeFormat in NBAP Radio Link Request or NBAP Radio Link Reconfiguration Prepare and Node B is only Rel-6 NBAP compliant, the procedure would be rejected by Node B.  So, Cat14 must be assumed for both UE and the network when MAC-ehs is configured. 

5
Possible UE radio access capability parameter settings

5.1
Value ranges

[…]
For any category, in addition to the requirements in Table 5.1a, an HS-SCCH less capable UE shall allocate 24960 raw channel bits for HS-SCCH less operation in order to buffer the last 13 subframes and 13599 soft channel bits to receive 3 parallel HARQ processes.

UE Categories 1 to 4 and Category 11 do not support HS-DSCH reception in CELL_FACH, CELL_PCH or URA_PCH states.
UEs of Category 13 are only required to support code rates up to 0.823 when 64QAM is used, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in [9]. For other modulation formats, this restriction does not apply.
UEs of Category 15 are only required to support code rates up to 0.823 for 16QAM when two transport blocks are received in the same TTI, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in [9]. For other modulation formats or when a single transport block is received, this restriction does not apply.

UEs of Category 21 are only required to support code rates up to 0.823 when 16QAM is used, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in [9]. For other modulation formats, this restriction does not apply.

UEs of Category 23 are only required to support code rates up to 0.823 when 64QAM is used, which is represented by a limitation in the maximum value of Ki. in the transport block calculation in [9]. For other modulation formats, this restriction does not apply.
A UE that supports categories greater or equal to category 13, also supports E-DPDCH.
A UE that supports categories greater or equal to category 13, also supports MAC-ehs.
UEs of categories 13, 15, or 17 also support category 9 when MAC-ehs is configured using the "Total number of soft channel bits" of the higher category (13, 15, or 17).

UEs of categories 14, 16, or 18 also support category 10 when MAC-ehs is configured using the "Total number of soft channel bits" of the higher category (14, 16, or 18).
UEs of categories 21 shall also support one of category 9, 10, 13, 14, 15, 16, 17 or 18 when dual cell operation is not configured.

UEs of categories 22 shall also support one of category 10, 14, 16 or 18 when dual cell operation is not configured.

UEs of categories 23 shall also support one of category 13, 14, 17, 18, 19 or 20 when dual cell operation is not configured.

UEs of categories 24 shall also support one of category 14, 18 or 20 when dual cell operation is not configured.

NOTE 1:
Depending on the HS-DSCH configuration, the indicated maximum number of bits of an HS-DSCH transport block does not have to correspond exactly to an entry in the transport block size table to be applied [9].
NOTE 2:
A UE of category 17 supports the physical capabilities of categories 13 and 15, but not simultaneously. The first row of category 17 in table 5.1a specifies the capabilities when MIMO is not configured and the capabilities of category 13 apply, the second row specifies the capabilities when MIMO is configured and the capabilities of category 15 apply.

NOTE 3:
A UE of category 18 supports the physical capabilities of categories 14 and 16, but not simultaneously. The first row of category 18 in table 5.1a specifies the capabilities when MIMO is not configured and the capabilities of category 14 apply, the second row specifies the capabilities when MIMO is configured and the capabilities of category 16 apply.
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