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During the last RAN1#38bis and RAN2#43, considerable progress has been made with regard to the definition of UE capability. Specifically, RAN1 has sent LS in [1] to communicate mainly with RAN2 about RAN1 view and some question regarding UE capability definition. 

In response, RAN2 has considered draft CR to 25.306 in [2] that capture most of RAN1 view in [1] and provide LS in [3] to RAN1 requesting the following action from RAN1

“To kindly inform RAN2 if partial soft combining and selection combining can be supported simultaneously at layer one without undue performance or complexity impacts.”

This paper discusses one possible implication related to RAN2 request.

Before going into discussion on what would be the implication of simultaneous support of partial soft combining (PSFC) and selective combining (SC), it is important to remind that current UE capability definition recommended in [1] & [2] is based on the main factor that MBMS UE is required to receive simultaneously 2RLs SC with SF=16, TTI=80ms, bit rate per RL ~ 128kbps. This means  

· TTI buffer size ~ (38400/16)*2[QPSK]*8[frames]*2[RLs] =76800
· Decoded buffer size ~ 2[RLs]*1280[bits/10ms]*8[frames]=20480 
However, in the current definition, only decoded buffer size is explicitly mentioned in Table 4.X-1. The more important parameter (TTI buffer size) is implicitly defined by the set of allowed combinations in Table 4.X-2 of [2] where simultaneous support of PSFC and SC is not allowed.  
Consider simple example (see figure below) of simultaneous support of PSFC and SC where there are 3 SCCPCH from 3 cells with the same configuration per SCCPCH as 128kbps, SF=16, TTI=80ms. The delay between RLs from current cell and neighbour cell 1 is one TTI, and information on both RLs are the same. Different colours indicate different information/services.
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In this case UE may perform PSFC between current cell and cell 1. However UE may also perform SC between cell 2 and the combine signal of current cell and cell 1. In this case, it is still true that Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant is less than 20480. However, the required TTI buffer size is increased by 50% which is obviously not desirable.

Offcourse, if shorter TTI is used on SCCPCH then above combining example is possible without requiring extra TTI memory. However it is not clear what would be the benefit (performance gain?) by mandating the minimum UE capability to support both PSFC and SC at the same time? And even if it is mandated, then how the similar combinations should be captured in the specification? Leaving the question totally open or having too many options will lead to complicated testing.    

There are some other questions that somehow also related to the above issue that we would like to ask RAN1 and RAN2 

Question 1/ With regard to the SCCPCH cluster concept, it is not clear if the higher layer signalling (RAN2) support RAKE combining between two SCCPCHs belong to two different neighbouring cells?  

Given ongoing discussion in RAN2 reflector, it seems that higher layer signalling NEIGHBOURING CELL INFORMATION only provides information on whether a SCCPCH from a neighbour cell can be PSFC (or SC) with a SCCPCH from the current cell. It is not clear if NEIGHBOURING CELL INFORMATION provides information on which SCCPCHs of which neighbour cells can be PSFC to form a cluster.  

Question 2/ It is also not clear how many SCCPCHs a minimum UE capability have to simultaneously receive from current cell and from each of the neighbour cell? 
Our understanding is that as minimum, UE may be required to receive 2 SCCPCH from current cell. It is because while receiving MTCH, UE may be required to read MCCH at the beginning of each modification period and due to the fact that PSCF may be applied on MTCH, the MCCH need to be transmitted on a separate SCCPCH (because MCCH is different in different cells). Also UE may be required to receive 1 SCCPCH from a neighbour cell.  

Should this requirement be captured (25.302 or 25.133)? We believe it should be and recommend one possible solution as presented in the annex. 
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8.2
FDD Downlink

The table describes the possible combinations of FDD physical channels that can be supported in the downlink on the same frequency by one UE simultaneously.

Table 2: FDD Downlink

	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory dependent on UE radio access capabilities
	Comment

	1
	PCCPCH
	BCH
	Mandatory
	

	2
	SCCPCH
	One or more FACH

Or

PCH

Or

one or more FACH + PCH
	Mandatory
	The maximum channel bit rate that can be supported is dependent on the UE radio access capabilities.

The PCH is included when the UE needs to receive paging on the SCCPCH.

The reception of (one or more FACH + PCH) is to enable the reception of broadcast services on the CTCH, mapped to one of the FACH.

	3
	PCCPCH + SCCPCH
	BCH + (one or more FACH or PCH or (one or more FACH + PCH))
	Mandatory
	Simultaneous reception of PCCPCH and SCCPCH is only needed at occurrences when the UE needs to read system information on BCH while being in CELL_FACH state, i.e. continuous reception of both PCCPCH and SCCPCH at the same time is not required. The requirement holds for PCCPCH and SCCPCH sent in different cells or in the same cell.
The PCH is included when the UE needs to receive paging on the SCCPCH.

The reception of (one or more FACH + PCH) is to enable the reception of broadcast services on the CTCH, mapped to one of the FACH.

	4
	SCCPCH + AICH


	(One or more FACH or PCH or (one or more FACH + PCH))+ RACH in uplink

Or

(one or more FACH or PCH or (one or more FACH + PCH))+ CPCH in uplink
	Mandatory
	The maximum channel bit rate that can be supported is dependent on the UE radio access capabilities.

The PCH is included when the UE needs to receive paging on the SCCPCH.

The reception of (one or more FACH + PCH) is to enable the reception of broadcast services on the CTCH, mapped to one of the FACH.
This physical channel combination facilitates the preamble portion of the CPCH in the uplink

	5
	SCCPCH +

DPCCH
	(One or more FACH or PCH or (one or more FACH + PCH))+ CPCH in uplink
	Depending on UE radio access capabilities
	This physical channel combination facilitates the message portion of the CPCH in the uplink
The PCH is included when the UE needs to receive paging on the SCCPCH.

The reception of (one or more FACH + PCH) is to enable the reception of broadcast services on the CTCH, mapped to one of the FACH.

	6
	More than one SCCPCH
	More than one (one or more FACH or PCH or (one or more FACH + PCH))
	Depending on UE radio access capabilities
	The PCH is included when the UE needs to receive paging on the SCCPCH.

The reception of (one or more FACH + PCH) is to enable the reception of broadcast services on the CTCH, mapped to one of the FACH.

	7
	PICH
	N/A
	Mandatory
	

	8
	DPCCH + DPDCH
	One or more DCH coded into a single CCTrCH
	Mandatory
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.

	9
	DPCCH + more than one DPDCH
	One or more DCH coded into a single CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.

	10
	One or more PDSCH + DPCCH + one or more DPDCH
	One or more DSCH coded into a single CCTrCH + one or more DCH coded into a single CCTrCH 
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.

	11
	SCCPCH + DPCCH + one or more DPDCH
	One or more FACH + one or more DCH coded into a single CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.
This combination of physical channels is used for DRAC control of an uplink DCH and for receiving services such as cell broadcast or multicast whilst in connected mode. NOTE 1

	12
	SCCPCH + one or more PDSCH + DPCCH + one or more DPDCH
	One or more FACH + one or more DSCH coded into a single CCTrCH + one or more DCH coded into a single CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.
This combination of physical channels is used for simultaneous DSCH and DRAC control of an uplink DCH. NOTE 1

	13
	One DPCCH + more than one DPDCH
	More than one DCH coded into one or more CCTrCH
	Depending on UE radio access capabilities
	

	14
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH + zero, one, or more PDSCH
	BCH (neighbour cell) + one or more DCHs + zero, one or more DSCH
	Mandatory
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements.

	15
	DPCCH + one or more DPDCH + one or more HS-SCCH + zero, one or more HS-PDSCH
	One HS-DSCH coded into a single CCTrCH + one or more DCH coded into a single CCTrCH 
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities. NOTE 2

	16
	PCCPCH (neighbour cell) + DPCCH + one or more DPDCH + one or more HS-SCCH + zero, one or more HS-PDSCH 
	BCH (neighbour cell) + one or more DCHs + one HS-DSCH
	Depending on UE radio access capabilities
	This combination is required by a UE in CELL_DCH state to be able to read the SFN of a neighbouring cell and support "SFN-CFN observed time difference" and "SFN-SFN observed time difference" measurements while HS-DSCH(s) are configured. NOTE 2


NOTE 1:
When both DRAC and CTCH are configured in one cell, the UTRAN should transmit DRAC info and CTCH info on the same S-CCPCH in order to minimize the number of S-CCPCH to be read by the UE. A UE which supports the simultaneous reception of S-CCPCH and DPCH, shall be capable of switching between different S-CCPCH in order to listen to DRAC info and CTCH info that are not scheduled in the same time intervals. If the UE is ordered to listen to CTCH and DRAC info on different S-CCPCH in the same time interval, it shall listen to DRAC info in priority.
NOTE 2:
When one or more HS-PDSCHs are received, it is sufficient for the UE to monitor only one HS-SCCH.
The Table 2a below describes the possible combinations of FDD physical channels that can be supported in the downlink on the same frequency by one UE simultaneously when receiving MBMS.

Table 2a: FDD MBMS Downlink
	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory dependent on UE radio access capabilities
	Comment

	1
	MICH
	N/A
	Mandatory
	

	2
	One or two SCCPCHs from reference cell 
	One or more FACH


	Mandatory
	The SCCPCHs are used for carrying MTCH/MCCH/MSCH.  


	3
	One or two SCCPCHs from reference cell +. 

one SCCPCH per neighbour cell from one or more neighbour cells. 
	One or more FACH


	Mandatory
	The SCCPCHs are used for carrying MTCH/MCCH/MSCH.  

Reception of SCCPCH from neighbour cells is needed to support selective and soft combining.
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