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1/ Introduction

Minimum UE capability for a MBMS capable UE was outlined in [1]. Following that, there have been various contributions [2],[3],…,[9] expressing views of companies on what should be and how to define minimum capability of a MBMS UE.

This paper summarizes companies’ views on this topic with an attempt to identify the commonality and difference between the proposals. It is observed that majority of companies support UE capability corresponding to a configuration of SC with 2RLs, 80ms TTI, 64kbps or 128kbps. Also, by summarizing simulation results in [12], which shows that a 0.5dB gain in BTS power can be obtained at the expense of higher UE complexity associated with double memory requirement, we believe this comparison should be taken into account when deciding the minimum MBMS UE capability in addition to complexity analysis in [2],[3],…,[9]. Other views on how to define UE capability to offer network more flexibility [2] as well as how to handle soft combining issue (see [2], [8], [10]) are also discussed. 
2/ Discussion 
Common views:

1. MBMS UE capability can be defined in terms of minimum buffer requirement to support SC (with 2RLs, 80ms TTI, and maximum bit rate of R kbps)
2. A MBMS UE defined as above can support either (1RL, 80ms TTI, and maximum bit rate of 2*R ) or (2RL, 40ms TTI, and maximum bit rate of 2*R) or (2RL, 20ms TTI, and maximum bit rate of 4*R)
Different views: Table 1 below summarizes the views from group of companies. In order to simplify further discussion, we define 3 MBMS UE capabilities as

· CAPBILITY_1: UE support max bit rate of 64kbps, 2RLs and 80ms TTI 
· CAPBILITY_2: UE support max bit rate of 128kbps, 2RLs and 80ms TTI

· CAPBILITY_3: UE support max bit rate of 256kbps, 2RLs and 80ms TTI
Table 1: Different views on MBMS UE capability
	Company
	Capability
	Main supporting argument
Other comments on analysis 

	Mitsubishi Electric [3]
	CAPBILITY_1

	Impact on existing 384kbps UE architecture should be minimal to minimize the cost and time to market. 

Complexity analysis showed that support of CAPBILITY_1 already requires extension of decoded buffer size. Support of CAPBILITY_2 requires almost double TTI buffer size.  

 

	NEC 
[4]
	
	

	Siemens 
[9]
	Option1: CAPBILITY_1
Option2: CAPBILITY_2

	MBMS 256kbps cannot be supported even by existing 2048kbps. .

Compare complexity in terms of buffer size requirement with 384kbps to 2048kbps UE as well as HSDPA UE category up to 9. To support 128kbps, memory of 2048 UE needs to be expanded. 



	Panasonic 
[7]
	CAPBILITY_2

	MBMS 256kbps is not cost-attractive even with Moore's Law.

Compare complexity in terms of buffer size requirement with HSDPA UE category up to 9. 

	Nokia
[5]
	CAPBILITY_3

	Buffer required by MBMS UE with 256kbps (153600) is only somewhat higher than that with 64kbps (38400). 

	Qualcomm Europe [8]
	
	To ensure that UE support competitive MBMS capability.

	NTT DoCoMo

[6]
	Phase1: CAPBILITY_1
 or CAPBILITY_2
Phase2: CAPBILITY_3
 
	Cost & Quality of service should be considered together. Phase1 aims at minimizing cost and time to market. 


Other views:
1. View on UE capability from Ericsson [2]: proposes to define the UE capability as one UE memory requirement allowing the network to do a tradeoff between parameters (TTI, bit rate, number of RL). We would generally agree with this view (this is similar to common views 2 above).

2. View on Soft combining: Ericsson [2] thinks it should be mandatory. Qualcomm [8] sees it could be optional. Motorola [10] believes it should be in Rel-6 or at least should not be excluded in the future release. Our view is that since the soft combining has its own issues, it might be better to consider it separately. Therefore, the discussion in the remaining of this paper does not take into account soft combining.    

Some comparisons:
It could be seen from the Table 1 that majority of companies are in favor of capability of CAPBILITY_1 or CAPBILITY_2. The supporting arguments of those companies are the concerns on the cost required to upgrade existing platform which directly translates to the attractiveness and early introduction of MBMS service. The upgrade does not simply imply the need for a larger buffer size but more importantly it may imply the need for architecture change (hardware and/or memory management).  
It should also be noted that current SA4 simulation for MBMS FEC at application layer assumes radio bearer of 16kbps up to 128 kbps service with 80 ms TTI (see [11]). Therefore, the request for CAPBILITY_3 needs to be more clearly justified.

On the other hand, common view (2) and separate view (1) mean that MBMS UE CAPBILITY_1 can support different bit rates up to 256kbps, for example:
· 128kbps 2RLs 40ms TTI
· 128kbps 1RL 80ms TTI

· 256kbps 2RLs 20ms TTI

· 256kbps 1RL 40ms TTI

From system simulation in [12], following Table 2 is derived. 
Table 2: Ec/Ior (dB) required for 1%BLER, 64kbps, 95%coverage
	Channels condition
	2RLs 80ms case
	2RLs 40ms case
	2RLs 20ms case

	PA3
	-7.4
	-6.8
	-6

	Case2
	-9.3
	-9.0
	-8.7

	PB3
	-9.5
	-9.2
	-9.0


From this table, it could be inferred that on average, CAPBILITY_2 can save 0.5dB Node B Tx power at the expense of higher cost and possibly longer delay to market compared to CAPBILITY_1.  

3/ Conclusions
MBMS UE capability should be defined as one buffer requirement to provide network more flexibility in compromising Node B power availability, DL bit rate, quality of reception, etc. 
CAPBILITY_1 MBMS UE can support bit rate of up to 256kbps. It is more cost attractive and time to market is expected to be shorter compared to CAPBILITY_2.
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5/ Annex
Decision in [1]:
· Minimum UE capability for a MBMS capable UE
· P-CCPCH + any of

· (1+n) S-CCPCH (1 dedicated + n MBMS)

· PICH + MICH

· PICH + n S-CCPCH

· MICH + 1 S-CCPCH

· Number of RL n: 

· 1 RL with max 80ms TTI

· 2 RL with max 80ms TTI

· 3 RL with max 40ms TTI 

· MBMS (radio bearer) bit rate x: 64kbps ( x ( 256kbps

· To be further discussed in RAN1
Table 3: Full analysis of MBMS UE capability [4]
	Bit Rate
	TTI
	SF
	Frame Buffer Size
	TTI Buffer Size
	Decoded Buffer Size

	
	
	
	1RL
	2RLs
	3RLs
	1RL
	2RLs
	3RLs
	1RL
	2RLs
	3RLs

	256
	80
	8
	10200
	19800
	29400
	77400
	154200
	231000
	21760
	43264
	64768

	256
	40
	8
	10200
	19800
	29400
	39000
	77400
	115800
	11008
	21760
	32512

	256
	20
	8
	10200
	19800
	29400
	19800
	39000
	58200
	5632
	11008
	16384

	128
	80
	16
	5400
	10200
	15000
	39000
	77400
	115800
	11008
	21760
	32512

	128
	40
	16
	5400
	10200
	15000
	19800
	39000
	58200
	5632
	11008
	16384

	128
	20
	16
	5400
	10200
	15000
	10200
	19800
	29400
	2944
	5632
	8320

	64
	80
	32
	3000
	5400
	7800
	19800
	39000
	58200
	5632
	11008
	16384

	64
	40
	32
	3000
	5400
	7800
	10200
	19800
	29400
	2944
	5632
	8320

	64
	20
	32
	3000
	5400
	7800
	5400
	10200
	15000
	1600
	2944
	4288

	384kbps UE capability
	19200
	42240
	6400


Note: Red text means that value exceeds that of the conventional 384kbps UE. 
