Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #83bis 
R2-133323
Ljubljana, Slovenia, 7 - 11 Oct, 2013
Agenda Item:
10.4
Source: 
Huawei, HiSilicon
Title:  
Analysis of BCH capacity
Document for:
Discussion
1 Introduction
A new study item for "Study on Enhanced Broadcast of System Information" has been approved in RAN#61 plenary [1], and the objective is listed below,
Study the need to introduce mechanisms to provide additional broadcast capacity, considering following aspects

· the currently existing deployments and their future evolutions

· the broadcast load expected from different releases, including Rel-11 and estimate for Rel-12 

· the impact on system performance and end-user experience in case of increased system information scheduling latency 
The study should focus on identifying the need for additional broadcast capacity, and should not work on the technical solutions for enhancing the broadcast capacity. Reusing some of the current mechanisms should also be considered in order to reduce complexity.

In this contribution, we analyze the BCH capacity problem in detail and give some proposals.
2 Discussion
2.1 Possible scheduling alternative

System information is periodically broadcasted in the cell. The SIB should be segmented and concatenated to meet the requirement of BCH transport format. The position of every segment is determined by the schedule info which includes SIB_REP, SIB_POS and SIB_OFF. The value of SIB_REP will impact the UE random access delay and it is better to adopt short value to send all the segments.
Different network has different implementations, i.e., the SIB_REP, SIB_POS and SIB_OFF for the same SIB may be set to different value in two cells, which could bring different combinations of segmentation and concatenation. 

In [2], an example was given with the basic configuration of Rel11 in 1.28 second cycle, which showed that there are a total of around 63 segments which occupies 98% of the BCH capacity. 
	SIB type
	Repetition Period
	Nr of segments in 1.28 period

	MIB+SIB7
	80 ms
	16

	SB1
	320 ms
	6

	SIB1+SIB2
	640 ms
	2

	SIB3+SIB4
	640 ms
	4

	SIB5
	640 ms
	10

	SIB11
	1280 ms
	16

	SIB12+SIB18
	1280 ms
	1

	SIB19
	640 ms
	4

	SIB21+SIB22
	640 ms
	4*

	
	Total
	63


While with other implementation, as seen from the table below as another example, the outcome of total BCH blocks is different from that of the above one.
	SIB type
	Repetition Period
	Nr of segments in 1.28 period

	MIB+SIB7
	80 ms
	16

	SB1
	640 ms
	2

	SIB1+SIB2
	640 ms
	2

	SIB3
	320 ms
	4

	SIB4
	640 ms
	2

	SIB5
	640 ms
	10

	SIB11
	1280 ms
	16

	SIB12+SIB18
	1280 ms
	1

	SIB19
	640 ms
	2

	SIB21+SIB22
	640 ms
	4

	
	Total
	59


In this case, there are totally 59 BCH blocks which occupies 92% of the BCH capacity. 
Sometimes, only part of optional features will be supported at the same time or less than 32 sets of common E-DCH configuration are provided in the cell. The total occupation of BCH could be further decreased. Thus we could conclude that the BCH capacity is enough when taking all Rel-11 features into account, and the margin left is more than 8% of the total capacity, which is 5 transport blocks in this example.
Observation 1: The BCH capacity is dependent on different network implementations. 
Observation 2: With suitable network implementation, the BCH capacity is enough to contain all the Rel11 features.
2.2 Current mechanism to provide additional broadcast capacity
To improve BCH capacity, with current specification, several mechanisms were already available, including coding optimization, adopting default values as far as possible or neighbor cells optimization. 
In addition, to prolong the scheduling period of a SI block can also improve the BCH capacity, the negative impact of prolonging scheduling period is the extra delay for UE random access which may impact cell reselection, CS fallback, re-direction or RRC state change, and that’s why deferred SIB11/12 reading (DMCR) has been introduced in Rle7, with which the UE can perform random access before obtaining the SIB11, SIB11bis and SIB12, and it is expected that more and more Rel-7 and onward UEs are commercially available in the market, so the network could enjoy the gain introduced by DMCR. 
Observation 3: There were several mechanisms already available in current spec to improve the BCH capacity.
2.3 Possible BCH load expected from Rel-12 features
Currently, there are several new features under discussion in Rel-12 and some of them would introduce new content in system information, those new features could include Further EUL Enhancements, UMTS HetNet, BeiDou Navigation Satellite System, Scalable UMTS FDD bandwidth, WLAN/3GPP Radio Interworking and RAN aspects of MTC. 
For these Rel12 features, however, the solutions are still under discussion, so the impact to BCH capacity can only be discussed and evaluated only when the detailed solution are selected. From this point, it is better to evaluate in stage 3 of the corresponding topic.
Observation 4: it is difficult to evaluate how much BCH load might be needed for R12 features under current stage. 
Given the observation 4 above, it is reasonable that RAN2 could discuss the need of improving BCH capacity when all stage 3 details for R12 features are fixed.
Taking all the analysis and observations above into account, we would like to propose that:

Proposal1: It is proposed RAN2 to discuss the need of improving BCH capacity when all stage 3 details for R12 features are fixed.
3 Conclusion
In this contribution, we analyze the problem of BCH capacity, according to the analysis, it is proposed that:

Proposal 1: It is proposed RAN2 to discuss the need of improving BCH capacity when all stage 3 details for R12 features are fixed.

4 Reference
[1]
RP-131386, New SID Enhanced Broadcast of System Information, Ericsson
[2]
R2-131086, Enhancements to System Information Broadcast, Ericsson, ST-Ericsson




























1/3


