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1 Introduction

Multiflow was introduced in Rel-11 and two new repetition factors were also introduced, i.e. Ack-Nack repetition factor for Multiflow assisting cells (Ack_rep_factor_2 for short) and CQI repetition factor for Multiflow assisting cells (Cqi_rep_factor_2 for short). The motivation of both factors is to allow independent configurations for both HARQ-ACK and CQI reports for different cell groups.
At the last RAN1 meeting, a CR was agreed ([1]) and both repetition factors were added into RAN1 specifications. From RAN1 point of view, RAN2 should check whether parameters are valid or not.
Due to internal review on RAN2 specifications, we find that some cases are not correctly captured and solutions are also provided.
2 Discussion

At RAN1#70 meeting, the rules on repetition factors in the discussion paper [2] were agreed (according to the RAN1 minutes [3]). 
The rules for HARQ-ACK and CQI repetition in Multiflow operation apply as indicated in the following:

· In the case of SF-DC non-MIMO configuration, HARQ-ACK is not repeated. A single CQI repetition factor is configured for both cells.

· In the case of SF-DC with MIMO configured and DF-3C without any MIMO configuration, HARQ-ACK is not repeated. A CQI repetition factor is configured for each cell group.

· In the case of DF-3C with MIMO configured and DF-4C configuration, a HARQ-ACK repetition factor and a CQI repetition factor is configured for each cell group. 

The above agreements are summarized into table 1.
Table 1: RAN1 agreements on repetition factors for Multiflow
	
	HARQ-ACK repetition factor
	CQI repetition factor

	SF-DC non MIMO
	no repetition (case 1)
	common (case 4)

	SF-DC with MIMO
DF-3C without MIMO
	no repetition (case 2)
	separate (case 5)

	DF-3C with MIMO
DF-4C w/o MIMO
	separate (case 3)
	separate (case 6)


Issue 1: The UE behavior when Ack_rep_factor_2 is NOT received
Currently the UE behaviors are defined for case 1, 2 and 3 by considering including Ack_rep_factor_2 in RRC signalling (as below).
3>
if the IE "Ack-Nack repetition factor for Multiflow assisting cells" is included:

4>
if Multiflow operation on two frequencies and three cells with MIMO or Multiflow operation on two frequencies and four cells (with or without MIMO) is configured: (case 3)
5>
act on the IE "Ack-Nack repetition factor for Multiflow assisting cells" for configured multiflow assisting cell(s).

4>
else: (case 1 and case 2)
5>
the UE behavior is unspecified.
However, when there is no Ack_rep_factor_2 signalled to the UE, the UE behavior is missing. According to the above table, the UE shall not perform repetition on HARQ-ACK for case 1 and case 2, so the UE shall set the Ack-Nack repetition factor for configured Multiflow assisting cell(s) to 1.
Issue 2: The UE behavior when Cqi_rep_factor_2 is received
Currently Cqi_rep_factor_2 is defined but there is no related procedural text on how to use it. If the IE is signaled to the UE, for case 5 and 6, the UE shall act on the IE for configured Multiflow assisting cell(s); for case 4, the UE behavior will be unspecified because there is a common CQI repetition factor for the UE.
Issue 3: The UE behavior when Cqi_rep_factor_2 is NOT received
When there is no Cqi_rep_factor_2 signalled to the UE, the UE behavior should be defined. According to the above table, there is a common CQI repetition factor, and thus the UE shall act on the legacy CQI repetition factor.

As a summary, the UE behaviours are suggested to be clarified in table 2.
Table 2: The expected UE behaviour on handling repetition factors
	Parameter
	Included or not
	The UE behaviour

	Ack_rep_factor_2
	Not included
	set the Ack-Nack repetition factor for configured multiflow assisting cell(s) to 1

	Cqi_rep_factor_2
	Included
	For SF-DC non MIMO:

- the UE behaviour is unspecified

For all other cases:

- act on the IE Cqi_rep_factor_2 for configured multiflow assisting cell(s)

	
	Not included
	act on the IE "CQI repetition factor" for configured multiflow assisting cell(s)


Proposal 1: It is proposed to agree on table 2.
3 Conclusion
In this paper, we present our considerations on the rules of the HARQ-ACK and CQI repetition in Multiflow operation. Some proposals are given as following:
Proposal 1: It is proposed to agree on table 2.

If proposal 1 is agreed, clarifications to TS 25.331 are needed and they are provided in [4] and [5].
4 Reference

[1] R1-142603, Clarification to Multiflow Operation, Qualcomm Incorporated
[2] R1-123800, HARQ-ACK and CQI repetition in Multiflow HSPA, Qualcomm
[3] Final Report of 3GPP TSG RAN WG1 #70
[4] R2-143421, Clarification on repetition factors for assisting cells (for Rel-11), Huawei, HiSilicon, Nokia Networks, Qualcomm Incorporated, RAN2#87
[5] R2-143422, Clarification on repetition factors for assisting cells (for Rel-12), Huawei, HiSilicon, Nokia Networks, Qualcomm Incorporated, RAN2#87


























































 3/3

