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1 Introduction
The work item MBMS TDD Physical Layer Enhancements in [1] was approved in principle at RAN #34.  Working groups were asked to review the work item description sheet.
In this document, we provide our opinions on the expected impact to the RAN WG4 specifications.
2 Scope of the Work Item

The general objective of the work item is to enable higher spectral efficiencies for MBMS through the use of so-called Single-Frequency-Network (SFN) transmission methods, wherein identical waveforms are transmitted from multiple cells at the same time.  A further objective is to introduce 16-QAM operation on S-CCPCH in order to avoid code-limitation on downlink for MBMS.

Aspects of the work item sheet of relevance to RAN WG4 are considered to be:

· UE reception performance requirements for:

· 16QAM demodulation of S-CCPCH

· operation in extended delay spread environments (wanted-signal delay spread at the UE is naturally increased in SFN deployment scenarios due to the macro-diverse nature of the transmission)
· Receiver support for suitable equaliser technology including diversity reception
· BTS requirements for 16QAM transmission on S-CCPCH

· RF requirements for co-existence
2.1 UE performance requirements

Given that both 16-QAM and extended delay spread should be tested, we propose that a test case covering both is introduced into 25.102.  The test also covers the case with and without receiver diversity.  A proposal for this can be found in [2] and [3].

2.2 BTS requirements for 16QAM transmission on S-CCPCH

It is considered that this is already 100% complete.  25.105 currently specifies not worse than 12.5% EVM which clearly applies for HS-PDSCH transmissions also using 16-QAM.  This is also aligned with the FDD 16-QAM EVM requirement of 12.5% in 25.104.
No action on this objective is therefore required.  
2.3 RF requirements for co-existence

FDD and TDD BS co-existence requirements are already defined in the existing specifications (TS25.104 and TS25.105).  FDD and downlink only TDD UE co-location was concluded at RAN4#41 in [4].

It is envisaged that a dedicated TDD downlink only MBMS UE could share the same platform with an FDD UE.  Hence, the ability to perform simultaneous reception of TDD MBMS and transmission of an FDD uplink signal is expected in the dual mode UE.  It was commented at RAN#34 that the coexistence in this dual mode UE is an implementation issue.  However, minimum performance requirements for MBMS demodulation in this TDD/FDD coexistence case would provide predictable performance for operators considering network deployment using a certain minimum guard band configuration.  An extension to the test case described in section 2.1 is proposed in [5], which is only applicable for dual mode TDD (MBMS) and FDD UE.
3 Conclusion

No major issues have been identified with the work item sheet for “MBMS TDD Physical Layer Enhancements” from a WG4 perspective.  The work is already well underway in WG4 and across other working groups and there seems to be a relatively straight-forward path towards introduction of this feature.  Accounting for the fact that there are a total of 3 RAN WG4 meetings before RAN #36 and for the good progress to-date, it would seem that completion of the WG4 components should be possible by that time, given constructive input from 3GPP members.
We recommend the following changes to [1]:
10
Expected Output and Time scale (to be updated at each plenary) 

	New specifications
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications
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	Spec No.
	CR
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	Approved at plenary#
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	25.346
	
	Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access network (RAN); Stage 2
	[RAN#35] TBD
	

	25.221
	
	Physical channels and mapping of transport channels onto physical channels (TDD)
	[RAN#36] TBD
	

	25.222
	
	Multiplexing and channel coding (TDD)
	[RAN#36] TBD
	

	25.223
	
	Spreading and modulation (TDD)
	[RAN#36] TBD
	

	25.224
	
	Physical layer procedures (TDD)
	[RAN#36] TBD
	

	25.306
	
	UE Radio Access capabilities definition
	[RAN#36] TBD
	

	25.331
	
	Radio Resource Control (RRC) protocol specification
	[RAN#36] TBD
	

	25.402
	
	Synchronisation in UTRAN Stage 2
	[RAN#36] TBD
	

	25.433
	
	UTRAN Iub interface NBAP signalling
	[RAN#36] TBD
	

	25.102
	
	User Equipment (UE) radio transmission and reception (TDD)
	[RAN#36] 
	

	25.105
	
	BS radio transmission and reception (TDD) requirements
	[RAN#36] 
	

	25.123
	
	Requirements for support of radio resource management (TDD)
	[RAN#36] 
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