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1	Introduction
This contribution continues discussion initiated in [1] on potential performance requirements due to introduction of DCH enhancements [2].
2	Overview of DCH enhancements
This section overviews DCH enhancements feature in a high level, that is being discussed and introduced in RAN1. RAN1 has made many agreements [3] regarding this feature after the initiation of the RAN4 discussion [1]. In particular, it is agreed that two UE capabilities will be defined – a basic and a full capability. The basic network configuration is the only configuration allowed for UEs with basic capability. Further, a third UE capability called ‘UL FET capability’ is also being discussed, for which the network can also configure UL FET in addition to all configurations allowed for full-capability UEs [4].
The agreement on basic UE capability and network configuration is as follows [3]:
Allow for a basic UE capability that relies on a DL early BLER target together with dynamic selection of 10ms transmission mode in UL.  In this mode,
· NodeB operation:
· DL DPCH uses 20ms TTI for DTCH and 40ms TTI for DCCH.
· DL DPCH uses pilot-free slot format and pseudo-flexible rate matching to free up more bits.
· In every 20ms period, NodeB determines if UL is in 10ms transmission mode or in 20ms transmission mode by decoding UL TFCI. 
· NodeB may DTX transmission of DL DPCH in the second 10ms radio frame in every 20ms if NodeB identifies the UE is 10ms transmission mode.
· NodeB continues transmission of DL DPCH if NodeB identifies that the UE is in 20ms transmission mode
· UE operation:
· UE OLPC adjusts DL DPCH SIR Target so that the success rate of decoding DL DPCH at slot 14 (10ms) converges to the DL BLER target.
· For each TTI, UE decides whether it should use 10ms transmission mode or 20ms.
· UE uses the corresponding TFCI value to indicate UL transmission mode (10ms or 20ms) to the NodeB for each 20ms period.
· UE uses new UL DPCCH and the values of ACK/NACK fields shall be unspecified.

The UE needs to support the following sub-features in the basic capability:
1.     Pilot-free slot format
2.     Pseudo-flexible rate matching
3.     UL Dynamic 10ms/20ms TTI switching, 
· New UL DPCCH with ACK/NACK values unspecified and TFCI mapping to indicate UL 10ms or 20ms transmission mode
4.     DL early BLER target of 1% at slot 14 (10ms).
A full-capability UE supports the following additional features:
a) DL concatenation of AMR vocoder class-A,B,C bits.
b) UL DPCCH with ACK: New UL DPCCH slot format like the existing slot-format 0 with new interpretation of the TFCI field
a. Send UL TFCI early in the first 10 slots.
b. Send UL ACK for DL FET on UL DPCCH in remaining slots.
c) DL FET: NodeB capable of reading new UL DPCCH with new interpretation of the fields, decode ACK, and terminate DL.
d) Two BLER targets on the DL: UE supports targeting BLER at an early-decode attempt in addition to the current BLER target imposed at the end of the packet, eg, target 10% BLER at 10ms and 1% BLER at 20ms for a voice packet transmitted on a TrCh with 20ms TTI.
Finally, a UL-FET capable UE also supports UL concatenation of AMR vocoder class-A,B,C bits and monitoring of ACK on DL in order to turn off UL DPDCH transmission. UL-FET has not yet been agreed on in RAN1, so we don’t make specific proposals on UL-FET in the present contribution. However, the expected impact would be an additional UE requirement to demodulate the Ack sent on DL for UL-FET. Also some of the DL DCH demodulation performance tests could be repeated with new performance requirements to account for the puncturing of certain DL DPDCH slots by the Ack.

3	Impact on DCH performance requirements
DL FET, DL early BLER target and UL DPCCH with ACK are introducing new UE behavior, i.e., UE power controls DL DTCH against early BLER target, decodes early, sends an UL DPCCH with ACK when decoding succeeds, thus allowing NodeB to terminate DTCH transmission. The UE also ignores some TPC bits sent on the DL, as NodeB is now allowed to DTX these. These aspects need to be tested during new DCH performance requirements.
DL Class A, B, C concatenation, DL pilot-free slot format and DL pseudo-flexible RM involves new coding and slot format. They will be naturally tested during new DCH performance requirements. DL pseudo-flexible RM is dependent on the presence of DCCH. Therefore, we need to introduce new reference measurement channels (RMCs) with or without DCCH, with the new pilot-free slot-format. 
UL dynamic 10ms transmission can imply two types of requirements. One is UE performance requirements on selection of 10ms transmission, and the other one is NodeB demodulation performance requirements with UL dynamic 10ms transmission. Considering that there is no existing NodeB DCH demodulation performance requirement with different transport formats, NodeB DCH demodulation performance requirements with UL dynamic 10ms transmission may not be needed. The UE algorithm for selection of 10ms vs 20ms transmission has been agreed in RAN1 and is very similar to TFC selection mechanism in use today for AMR rate adaptation in Rel-99. Since there are no UE performance requirements on this mechanism today, no additional performance requirements are needed for the dynamic 10ms transmission.
Proposal 1: No new requirements are needed to test dynamic 10ms/20ms UL transmission by UE.
Regarding NodeB performance requirements for DCH enhancements, new ACK performance requirements for DL FET may need to be introduced, since the Ack channel requires new NodeB behavior of coherently combining bits in the new TFCI/Ack field across two slots.
3.1	DL reference measurement channels
Existing fixed RMCs for DCH do not exactly represent the configuration currently used by the AMR family of vocoders, for which the DCH enhancements are mainly targeted. For example the 0kbps and 12.2kbps RMCs do have some similarity to the Null packet and Full packet of the AMR12.2kbps vocoder together with DCCH transmission. However, there are only two transport channels configured (DTCH and DCCH), so in this sense, existing RMC is closer to modeling class A,B,C concatenation than the current AMR12.2kbps over R99. Given this fact, a new set of RMC could be defined starting with existing 0kbps and 12.2kbps RMC and substituting the new pilot-free slot-format. These will be referred to below as the ‘Null+DCCH’ and ‘Full+DCCH’ RMC respectively.  Another set of RMC can be defined from this set by stipulating that DCCH is not actually transmitted. Pseudo-flexible rate-matching means that effectively for this set the DCCH RM attribute is set to zero. These will be referred to in this document as the ‘Null without DCCH’ and ‘Full without DCCH’ RMC respectively. Note that two new pilot-free slot-formats are being proposed, with spreading-factors 128 and 256. However, just as each and every slot-format is not tested in the current specification, similarly it is not necessary to test both the new slot-formats, hence we propose restricting new tests to the SF128 case.
Proposal 2: Introduce new fixed RMC for ‘Full+DCCH’, ‘Null+DCCH’, ‘Full without DCCH’ and ‘Null without DCCH’, based on existing 0kbps and 12kbps fixed RMC with the new pilot-free slot-format with spreading-factor 128, as defined in [5].
The RMC without DCCH are required for two reasons – one to serve as a functional check for pseudo-flexible rate matching, and the other to effectively test DL FET, since if DCCH is always on, the probability of early decoding reduces. The functional check for pseudo-flexible rate-matching can be accomplished using a few test cases, thus there is no need to replicate every existing requirement for both the new RMC with DCCH and the new RMC without DCCH.

3.2	UE DCH performance requirements
3.2.1	Single-link DCH demodulation performance
The tests in TS25.101 Sections 8.2, 8.3, 8.4, 8.5 and 8.5A impose DPCH_Ec/Ior requirements for various fixed reference measurement channels (RMC) in various propagation channels with power-control off. These tests can be extended to the newly defined RMCs using the existing test framework. As mentioned earlier, not all tests have to be extended to all new RMCs. Also, since DL power-control is off, the same tests apply to both basic and full DCH-enhancements network configurations.
Proposal 3: Introduce new requirements corresponding to Sections 8.2,8.3,8.4, 8.5, and 8.5A of TS25.101 using existing framework and the new RMCs. Tests in AWGN propagation channel need new requirements for all the 4 new RMCs, while those in fading channels only need the new requirements for the new ‘Full without DCCH’ and ‘Null without DCCH’ RMCs.
3.2.2	Transmit diversity modes
No new performance requirement is needed corresponding to Section 8.6 of TS25.101, since transmit diversity is disallowed with DCH enhancements [3].
3.2.3	Handover performance
The demodulation performance requirements of Section 8.7.1 of TS25.101 are the handover analogues of the single-link requirements discussed in Section 3.2.1 above. Thus, they can also be directly extended to the newly defined RMCs using existing test framework.
Proposal 4: Introduce new requirements corresponding to Section 8.7.1 of TS25.101 using the same framework for the defined ‘Full without DCCH’ RMCs for DCH enhancements.
The TPC combining performance requirements of Sections 8.7.2 and 8.7.3 of TS25.101 test that the UE obeys UL power control commands transmitted on the DL. Here the DL RMC does not play a role, since DL DCH demodulation performance is not tested and DL power control is disabled. Thus, the goal of the new test is primarily to re-test the existing functionality with the new pilot-free slot-format. Note that under field conditions, due to the possibility of TX and RX gating, the UE will not always monitor all the TPC sent on DL. However, this can be tested by DL power control tests. So for the purpose of the TPC combining tests, 
Proposal 5: Using existing framework, define new performance requirements corresponding to Sections 8.7.2 and 8.7.3 of TS25.101 for the new Full-without-DCCH RMC. The uplink is forced to always transmit at least one transport block in 20ms transmission mode, so that UE has to receive all the TPC bits sent on the downlink. 

3.2.4	DL power control performance (Section 8.8 of TS25.101)
The requirements of Sections 8.8.1, 8.8.2 and 8.8.3 all specify a DPCH_Ec/Ior level required for certain RMCs with power control on. With DL FET active, the DPCH_Ec/Ior measurement will depend on whether the NodeB DTXes the DL DPDCH in response to Ack received on the uplink. Since the goal is to test UE requirements in this section, we propose that the test equipment continues to transmit the downlink even after receiving Ack for the simplicity of test equipment implementation. The DPCH_Ec/Ior is measured under this assumption using the existing framework. The UE however follows the specified behavior and does not receive all TPC bits transmitted on downlink if not required to do so by the DCH Enhancements specification. Similarly, UE may DTX the uplink.
The uplink in the test setup is ensured to be strong enough so that the test equipment can receive the uplink transport blocks as well as Ack channel reliably. If the specification allows the UE to DTX the uplink DPCCH, the NodeB test equipment must then freeze the power of the DL DPDCH. Under this set-up, new requirements can be defined corresponding to Sections 8.8.1,8.8.2, 8.8.3 and 8.8.4 with new RMCs without DCCH corresponding to the existing 0kbps and 12.2kbps RMCs. These requirements could be needed for separate cases, which result in different amounts of UL gating:
a) Uplink always transmitting at least one transport block in the 20ms transmission mode (same set-up tests both basic and full configuration)
b) Uplink always transmitting at least one transport block in the 10ms mode (separate test for basic and for full configuration)
c) Uplink not transmitting any transport block (same set-up tests both basic and full configuration)
Proposal 6: New requirements are defined corresponding to Sections 8.8.1,8.8.2, 8.8.3 and 8.8.4 of TS25.101 for DL power-control, using existing framework, where uplink is set up so that Ack sent on UL is reliably received. Test equipment continues to 

3.2.5	Compressed mode
Since a new DL compressed mode design is currently being discussed in RAN1, this is left as FFS at this point
3.2.6	BTFD
Existing BTFD test always has DCCH on. Sufficient testing has been outlined above to exercise both DCCH-on and DCCH-off cases. Expected UE behavior is to decode under both DCCH-on and DCCH-off hypotheses, and then adopt the result that produces a CRC-pass. Thus, adding another test is reasonable only if it involves a scenario in which DCCH is on for some time and off for the rest; even in this case, the test mainly provides only a functional verification. For ease of testing effort, we propose not having any new requirement for BTFD testing.
Proposal 7: The BTFD test in Section 8.10 of TS25.101 does not need a corresponding new requirement for DCH Enhancements.

4	Conclusion
This contribution has made some proposals regarding introduction of performance requirements for DCH enhancements:
Proposal 1: No new requirements are needed to test dynamic 10ms/20ms UL transmission by UE.
Proposal 2: Introduce new fixed RMC for ‘Full+DCCH’, ‘Null+DCCH’, ‘Full without DCCH’ and ‘Null without DCCH’, based on existing 0kbps and 12kbps fixed RMC with the new pilot-free slot-format with spreading-factor 128, as defined in [5].
Proposal 3: Introduce new requirements corresponding to Sections 8.2,8.3,8.4, 8.5, and 8.5A of TS25.101 using existing framework and the new RMCs. Tests in AWGN propagation channel need new requirements for all the 4 new RMCs, while those in fading channels only need the new requirements for the new ‘Full without DCCH’ and ‘Null without DCCH’ RMCs.
Proposal 4: Introduce new requirements corresponding to Section 8.7.1 of TS25.101 using the same framework for the defined ‘Full without DCCH’ and ‘Null without DCCH’ RMCs for DCH enhancements.
Proposal 5: Using existing framework, define new performance requirements corresponding to Sections 8.7.2 and 8.7.3 of TS25.101 for the new Full-without-DCCH RMC. The uplink is forced to always transmit at least one transport block in 20ms transmission mode, so that UE has to receive all the TPC bits sent on the downlink.

Proposal 7: The BTFD test in Section 8.10 of TS25.101 does not need a corresponding new requirement for DCH Enhancements.
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