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Discussion
1. Introduction
In RAN1 meeting #84, LS on PDSCH collision with PSS/SSS/PBCH was agreed. The agreements are as follows:

· In Rel-13, introduce the new UE behaviour in case of collisions between PDSCH with port 5, 7-14 DMRS and PSS/SSS/PBCH in the specification 
· When the UE is scheduled with DMRS based PDSCH in RBGs containing PSS/SSS/PBCH, the UE can receive the RBs that does not overlap with PSS/SSS/PBCH within the RBGs. 

· This functionality is optional.

· A single UE capability is introduced.
Accordingly, RAN4 considers the new demodulation performance requirements to verify the new rate matching algorithm in subframe #0 and #5. 
2. PDSCH scheduling with DMRS in RBGs containing PSS/SSS/PBCH
Although RAN1 agreement has been made for PDSCH scheduling with DMRS in RBGs containing PSS/SSS/PBCH, but it seems that defining a test needs more discussions. The UE behaviors are clear anyhow, the remained part is how the BS determines MCS with the modified PDSCH scheduling method. 
To our understanding, the UE behaviors are

· An UE understands that the total number of allocated PRBs 
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 is determined by the legacy rule defined in subclause 7.1.6 in TS36.212.
· A new UE understanding the new PDSCH scheduling method executes rate matching on PDSCH demodulation around RB22, RB23 and RB27.

Observation 1 : We share our RAN1 understanding on the new UE behaviours as
· An UE understands that the total number of allocated PRBs 
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 is determined by the legacy rule defined in subclause 7.1.6 in TS36.212.

· A new UE understanding the new PDSCH scheduling method executes rate matching on PDSCH demodulation around RB22, RB23 and RB27.

Therefore, the tests can be introduce based on the existing single-layer TM9 test specified in 8.3.1.1 for FDD and 8.3.2.1A for TDD with the modified reference channel. In the test, it is noticeable that 50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 47 resource blocks (RB0~RB23 and RB27~RB49) are allocated in sub-frame 0. In sub-frame 0, PDSCH is rate matched around RB22, RB23 and RB27.

Based on the observation, we share the performance results as Figure 1 (FDD) and Figure 2 (TDD). FRC table used for simulation is given in Appendix.

The remained part of discussion is about test configuration, especially about FRC table for the test. Since the RAN1 spec is clear, possibly a MCS is selected with
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=47. However, the actual code rate used for transmission will be always slightly high in SF0 and SF5, because the actual number of RB for transmission is 44. Only variation will be performance, not UE behaviour nor BS behaviour. In reality, how to select MCS is BS implementation in a link adaptation. 

Although there is nothing to be changed in the UE behaviours addressed in Observation 1, however a BS needs to know that the performance can be fragile if the BS just select MCS based on 
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Figure 1 : PDSCH scheduling with DMRS in RBGs containing PSS/SSS/PBCH (FDD)
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Figure 1 : PDSCH scheduling with DMRS in RBGs containing PSS/SSS/PBCH (FDD)

3. Conclusion
In this contribution, we share our observation and results regarding PDSCH scheduling with DMRS in RBGs containing PSS/SSS/PBCH.
Observation 1 : We share our RAN1 understanding on the new UE behaviours as

· An UE understands that the total number of allocated PRBs 
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 is determined by the legacy rule defined in subclause 7.1.6 in TS36.212.

· A new UE understanding the new PDSCH scheduling method executes rate matching on PDSCH demodulation around RB22, RB23 and RB27.
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Appendix 

Table 1 : FRC table used for simulation in Figure 1 and Figure 2.

	Reference channel
	
	R.43-1 FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50(Note 5)

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload 
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	3624

	  For Sub-Frames 2,3,7,8
	Bits
	3624

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	3368

	Number of Code Blocks (Note 4)
	
	

	  For Sub-Frames 1,4,6,9
	Code blocks
	1

	  For Sub-Frames 2,3,7,8
	Code blocks
	1

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	1

	Binary Channel Bits
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	12000

	  For Sub-Frames 2,7
	
	11600

	  For Sub-Frames 3,8
	
	11600

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	10560

	Max. Throughput averaged over 1 frame 
	Mbps
	3.236

	UE Category
	
	≥ 1

	UE DL Category
	
	≥ 6
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