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1. Introduction

At the RAN#43 meeting it was decided to include a combination of DC-HSDPA and MIMO in Rel-9 [7].
This contribution discuss on the HS-DPCCH performance requirements as defined in RAN4 specification, with respect to the introduction of the DC-MIMO functionality and new HS-DPCCH channel coding being introduced in RAN1 [1], [2].   
2. Discussion

DC-MIMO was implemented in RAN1 specifications during previous RAN1 meeting by CR’s to 25.212 [1] and 25.214 [2]. Introduction of the DC‑MIMO affected HS-DPCCH channel coding as outlined in the Table1: it was necessary to introduce new HS‑DPCCH channel coding for the case where UE is configured in MIMO mode with simultaneous DC‑HSDPA operation. 
Table.1: Impact of the DC-MIMO introduction on the HS-DPCCH channel coding wrt DC-HSDPA and MIMO activation status

	HS-DPCCH channel coding before DC‑MIMO introduction
	HS-DPCCH channel coding after DC‑MIMO introduction

	UE not configured in MIMO 

SC
	(
	UE not configured in MIMO 

SC

	UE configured in MIMO 

-
	(
	UE configured in MIMO 

SC

	-

DC
	(
	UE not configured in MIMO 

DC

	-
-
	
	UE configured in MIMO 

DC


2.1
HS-DPCCH performance test 
Currently, there is one HS-DPCCH performance requirement [4]:

· Performance of ACK/NACK detection for HS-DPCCH
This requirement tests HS-DPCCH signaling detection in different propagation conditions in two cases: 

· ACK false alarm

· ACK mis-detection

HS-DPCCH performance requirement was specified in Rel-6 [6] and has not been modified so far in the current stage of the HSPA specification [4]. 

With the introduction of the DC-MIMO, some issues were noticed, which are discussed below. 
2.2
HS-DPCCH power offset settings
Implementation of the DC-MIMO in 25.214 [2] has introduced modified HS-DPCCH power offset setting for DC‑MIMO case. Such decision affects HS-DPCCH reference measurements channel (implemented in rel-6 [6]), where HS-DPCCH power offset relative to DPCCH was specified. As DC-MIMO feature does not introduce any new functionality to the HS-DPCCH (despite of different codebooks) it is proposed not to introduce any new FRC for HS‑DPCCH testing. 
2.3
HS-DPCCH FRC
In addition to the HS-DPCCH power offset settings being discussed in the previous bullet, there is one more FRC related issue described below:
The reference measurement channel for HS-DPCCH performance requirements is specified in such way, that it’s transparent for HS-DPCCH channel coding, i.e. it does not consider what is the HSDPA transmit scheme (e.g. MIMO configuration, dual cell HSDPA) being signaled on HS-DPCCH. As we can expect BS being deployed with various combinations of HSDPA features, different ACK/NAK channel coding will be used on HS‑DPCCH. As demodulation of the HS-DPCCH channel has been tested already since Rel-6, it is not seen necessary to consider any new FRC’s for HS-DPCCH testing. 
2.4
HS-DPCCH codebook size
In Table 2 below, HARQ-ACK codebook sizes were collected for different HSDPA transit schemes being signaled in uplink on the HS-DPCCH. 
Table.2 HS-DPCCH codebook size for HARQ-ACK signaling for different HSDPA transmit schemes

	HSDPA transmit scheme
	HS-DPCCH codebook size for HARQ-ACK signaling 

(unique codeword’s only; PRE/POST not considered)

	UE not configured in MIMO 

SC
	2

	UE configured in MIMO 

SC
	6

	UE not configured in MIMO 

DC
	8

	UE configured in MIMO 

DC
	37


It is seen in the table above, that HARQ-ACK codebook sizes vary significantly depending on the HSDPA transmit scheme, which has a direct influence on the Hamming distances between codeword’s and impact the decoding performance in BS. On the other hand, BS might consider only subsets of the codebook during decoding procedure, based on the knowledge of the DL transmission, which allows reducing number of codeword’s required to be considered during decision process. 

Referring to the RAN1 simulations [5], it is seen that performance difference was observed between SC-HSDPA and DC-MIMO signaling detection on HS-DPCCH of roughly 1-1.5dB. Moreover, there was performance difference observed between single stream and dual stream transmission in case of DC-MIMO codebook. 

Above mentioned arguments suggests, that it is not possible to reuse already specified HS-DPCCH performance requirement for DC-MIMO related signaling detection.

2.5
HS-DPCCH performance tests redundancy
In addition to the technical topics mentioned above, another valid issue to be raised during this discussion is the HS‑DPCCH requirements (test) redundancy. In case of BS being capable of e.g. DC-MIMO transmission, it might be not clear for which HSDPA transmit scheme the HS‑DPCCH signaling shall be tested. Moreover, testing HS-DPCCH signaling detection for all possible HSDPA transmit combinations (SC-HSDPA w/o MIMO, SC-HSDPA with MIMO, DC-HSDPA w/o MIMO and DC-MIMO in mentioned example) would not provide any additional value and would be redundant. Therefore, it is proposed to introduce clarification in order to avoid redundant HS-PDCCH demodulation requirements (and testing), as repeating tests for different HSDPA transmit schemes would not bring any additional value. 

PROPOSAL: Based on the discussion above, it is proposed that HS-DPCCH performance of the DC-MIMO capable BS shall be tested in a backward compatible manner, based on the already specified FRC. Draft CR for 25.104 specification was generated with proposed clarification.
3. Conclusion

In this contribution we’ve discussed on the DC-MIMO consideration in RAN4 specification. It was proposed to adopt the already specified HS-DPCCH performance requirements to consider new channel coding schemes for DC-MIMO (as well as rel-7 MIMO and DC mode for HSDPA). 
Draft CR to 25.104 specification was attached and when agreed, corresponding CR to 25.141 specification will be generated. 
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8.10
Performance of ACK/NACK detection for HS-DPCCH
Performance requirements of HS-DPCCH signaling detection consist of two parts; ACK false alarm and ACK mis-detection. Requirements for these are 8.10.1 and 8.10.2, respectively. Performance requirements are specified for the reference measurement channel of HS-DPCCH and four propagation conditions: static, multi-path fading case 1, case2 and case3. The reference measurement channel for HS-DPCCH is defined in Annex A.8. The propagation conditions are defined in Annex B.1 and B.2.
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