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1. Introduction

In RAN1#69, several way forwards were on rate matching or puncturing were presented and following agreement was made.
Agreement:

· At least for USS, a RE that collides with any other signal is not used for E-PDCCH
· Coding chain rate-matching is used around:


· CRS 

· New antenna port on NCT

· Region up to the PDSCH starting position

· PBCH and PSS/SSS if E-PDCCH transmission in these PRB pairs is supported 

· Around ZP and NZP CSI-RS configured for the UE receiving E-PDCCH:

· Working assumption that coding-chain rate matching is used

· FFS whether anything needs to be specified in relation to PRS 

· At least for distributed transmission, the 144 REs for normal CP in a PRB pair in a normal subframe (not counting the 24 DMRS REs) are divided into one of {8,12,16,24 or 36} equal-sized non-overlapping resource element groups (E-REG)

· Detailed design of the E-REG mappings are FFS

· An E-CCE is formed by grouping of multiple E-REGs 

· An E-CCE groups E-REGs located in multiple PRB-pairs

· For localized transmission, an E-CCE is transmitted in one PRB-pair 

· FFS whether an E-CCE for localized transmission is formed by grouping multiple E-REGs

· The number of E-CCEs within a PRB pair in a normal subframe is FFS between:

· 2 or 4 depending on overhead of other signals, and 

· 3 or 4 depending on overhead of other signals, and 

· 4 in at least the PRB pairs that do not contain PBCH/PSS/SSS

· The number of E-CCEs in a PRB pair in a special subframe is FFS from 1 or 2 of {2,3,4} (FFS)

· FFS whether different special subframe configurations can have different value(s) 

· FFS whether E-PDCCH can be transmitted in PRB pairs in which:

· PBCH is transmitted

· PSS/SSS is transmitted
· PSS/SSS collide with DMRS
In this contribution, we provide our views on FFS parts in the above agreement.

2. Discussion
First, we would like to confirm the working assumption on coding-chain rate matching around ZP and NZP CSI-RS configured for the UE receiving E-PDCCH, which is important for maintaining the performance of E-PDCCH. Similar approach as in case of decoding PDSCH can be adopted for reception of E-PDCCH in the PRB pairs where PRS is present, a UE may assume that positioning reference signals are not present in resource blocks in which it shall decode E-PDCCH. UE is not expected to receive PDSCH in the PRB pairs where PBCH and PSS/SSS are transmitted; similarly E-PDCCH shall not be transmitted in the PRB pairs where PBCH and PSS/SSS are transmitted. 
Proposal1: E-PDCCH is not transmitted in the PRB pairs where PBCH, PSS/SSS are transmitted and in the PRB pairs where PRS is present in Rel-11.
For localized transmission, it is not necessary to further split an E-CCE into multiple E-REGs, however for a common design the structure of E-CCE and E-REG could be such that multiple adjacent E-REGs would make an E-CCE [4]. It was discussed extensively on the number of E-CCEs within a PRB pair in normal subframe in last meeting. Considering all the pros, cons and complexity in specifying; we prefer the number of E-CCE is 2 or 4 depending on overhead of other signals. With the option of 3 or 4 E-CCEs within a PRB, there will be complexity in defining the antenna port association and search space design. Defining only 4 E-CCEs within a PRB pair regardless of amount of overhead of other signals will lead the degradation of performance. 
Proposal2：The number of E-CCE is 2 or 4 depending on overhead of other signals.
In special subframe, the number of E-CCEs in a PRB pair should be considered together with special subframe configurations. Certain configuration such as DwPTS of length 3 OFDM symbols, it is not possible to accommodate E-PDCCH at all. 
The DMRS structure in the special subframe is as shown in the figure 1. Table 1 provides the available REs for E-PDCCH in different configurations without considering the legacy PDCCH overhead.
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Fig.1, DMRS structure in DwPTS.
Table 1, number of REs available for E-PDCCH in DwPTS
	Special subframe configurations
	Length of DwPTS

(OFDM symbols)
	Number of available REs

	1
	9
	84

	2
	10
	96

	3
	11
	108

	4
	12
	120

	6
	9
	84

	7
	10
	96

	8
	11
	108

	9
	6
	60


It can be seen that the number of available RE resources vary significantly among different special subframe configurations, in that sense the number of E-CCEs within DwPTS shall be 2 or 4 depending on special subframe configuration. If we consider 2 OFDM symbols overhead for legacy PDCCH, the number of REs available for E-PDCCH will reduce, especially available REs in configuration 9 is 36 only, which is the size of 1 CCE. Considering the complexity of specification it would not be wise to define many values for E-CCE numbers in a PRB pair.
Proposal3: the number of E-CCE in DwPTS is 2 or 4 depending on the special subframe configuration.
For distributed transmission, an E-CCE is formed by multiple E-REGs distributed in multiple PRB pairs. Exact number of E-REGs within a PRB pair remains to be determined, in our view the number of E-REGs is in a PRB pair should not be very large since the diversity gain is marginal after certain degree of diversity order. And, in conjunction with the variable number of E-CCEs for localized transmission, the number of E-REGs for distributed transmission within a PRB pair should also change depending on overhead of other signals, e.g. in normal subframe of the number of E-REGs in a PRB pair are 16 when overhead of other signals is low and the E-REG number is 8 when overhead is high. The rationale for the change in number of E-REGS in a PRB pair is same as in variable number of E-CCEs in a PRB pair in case of localized transmission.
Proposal4: the number E-REG within a PRB pair depends on overhead of other signals.
3. Conclusion
In this contribution, we discuss the necessity of variable number of E-CCEs/E-REGs in a PRB pair depending on the presence of overhead of other signals. We have the following proposals:
Proposal1: E-PDCCH is not transmitted in the PRB pairs where PBCH, PSS/SSS are transmitted and in the PRB pairs where PRS is present in Rel-11.

Proposal2：The number of E-CCE is 2 or 4 depending on overhead of other signals.

Proposal3: The number of E-CCE in DwPTS is 2 or 4 depending on the special subframe configuration.
Proposal4: The number E-REG within a PRB pair depends on overhead of other signals.
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