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1
Introduction

During the RAN plenary meeting #62, a new WI [1] was agreed, aim of which is “to address the increase of system information without negatively affecting the end-user performance” and “to offload the current BCH”.  The WI states that solutions should be carefully evaluated, whereupon one needs to consider existing solutions already adopted for the legacy BCH channel.

In this paper we present some general considerations of design options and their impact to the legacy system. 

2
Analysis of design options for enhanced SI 

While designing new solutions to improve capacity of the system information channel one should ensure that the legacy system channel is not impacted or its changes do not impact the functionality of the legacy terminals. This yields limitations on changes to the legacy channel.  We still can add/change/remove SIBs but we cannot adjust the physical channel parameters that would have allowed for better capacity and performance. Hence, in our further considerations we assume that a new, parallel, channel is established that will carry system information. 

2.1
Physical channel considerations

The WI description already suggests a few solutions for the physical channel; in particular,  P-CCPCH, S-CCPCH and HS-PDSCH are mentioned. For the sake of further clarity, we will constraint ourselves to a general comparison of a P/S-CCPCH solution, which hence we will just refer to as CCPCH, versus the HS-PDSCH channel.

Referring to Table 1 below, we present a general overview of the anticipated impact in different WGs depending on whether we adopt CCPCH or HS-PDSCH approach. From the RAN1 perspective, CCPCH solution will result in quite low efforts as we can copy/paste the design of the legacy BCH channel. It will be a minor aspect whether we build it on top of S-CCPCH or whether we use P-CCPCH. It bears mentioning that the HS-PDCH solution efforts might be also marginal if we take all the existing HSDPA encoding and processing chains. On the other hand, efforts will be more noticeable if we start to analyse/optimise transport block sizes, repetition factors, etc. In that case, it might also impact and delay RAN2 work, especially if RAN1 ends up with a set of different transport block size(s).

Regarding RAN2, the workload estimation will depend a lot on whether RAN2 will cater for solutions that are agnostic of the underlying transport channels, or whether RAN2 will search for optimizations depending on which physical channel type is agreed and what its properties are. In the former case, we do not anticipate a big difference between CCPCH and HS-PDSCH if we assume that other parameters, such as transport block size, remain the same; otherwise RAN2 might need to revise certain concatenation and segmentation aspects. 

Existing RAN3 signalling for system information works in such a way that the RNC uploads all the SIB content to Node B in a form of filled in information blocks, whereupon Node B just send them blindly forward (with a small exception for SIB7). If the same architectural principle is maintained that the RNC remains in charge of scheduling system information for a new channel and constructing the information blocks, it becomes irrelevant which physical channel is adopted. In that case, the RAN3 impact is low and does not depend on a particular physical channel. It should be noted that regardless of the adopted physical channel there anyway will be changes in RAN3 concerning conveying that physical channel parameters from RNC to Node B. 

Workload estimation of RAN4 WG will depend heavily on which option we take. If the CCPCH approach is chosen, then one can argue that RAN4 impact will be almost zero as we can just refer to the existing BCH performance requirements specified in TS 25.101, sub-clause 8.13. With HS-PDSCH, we will definitely have to run simulations and perform extensive analysis to identify suitable operating points and parameters so that HS-PDSCH solution at least does not perform worse.

Table 1: WGs specification impact depending on physical channel design

	WG 
	WG load
	Comments

	
	CCPCH
	HS-PDSCH
	

	RAN1
	None/Low
	Low/Medium
	CCPCH will most likely result in minimal changes in RAN1 as the existing functional blocks will be reused/duplicated for the purpose of a new channel. HS-PDSCH can also re-use existing functional block of HSPDA, even though impact might be larger. 

	RAN2
	Low
	Low/Medium
	SIB content and the scheduling principle can (and most likely should) be agnostic of which channel is used at the physical layer. On the other hand, if HS-PDSCH solution introduces a different transport block size, timing etc, then RAN2 impact will be higher.

	RAN3
	Low
	Low
	RAN3 interfaces for carrying system information from RNC to Node B can be completely independent of a way Node B sends it further for UEs. From that point of view, impact if any will be the same. 

	RAN4
	None/Low
	Medium
	Similar to RAN1 comments, a solution based on CCPCH can re-use completely existing RAN4 performance requirements for the BCH channel. On the contrary, adoption of HS-PDSCH may require extensive simulation work in RAN1 and RAN4 to develop new requirements.


2.2
Higher layer considerations 

In this section we elaborate briefly on higher layers aspects which belong to the RAN2 responsibility and which hopefully can be treated independently of which physical channel is adopted at the end. 

· Secondary channel cycle length and its alignment. One of the basic questions that will govern other design options is whether we link the the secondary channel cycle length and timing to the legacy channel or whether we keep them independent. As for the timing, it seems that allowing for the full flexibility might bring more complexities than gains, so or view is that the timing, i.e., when both channels start can be aligned. As for the cycle length, if the secondary channel is less occupied/utilized when compared to the legacy one, it sounds inefficient to enforce the same cycle length because a shorter cycle will allow for a faster repetition of SIBs. It however remains to be discussed whether we see a use case and a need to allow the legacy BCH cycle to be shorter than than that of a new channel. 

· Scheduling hierarchy. At the moment, the first information block(s) on the legacy system information channel contains the master block, which specifies scheduling information for all the SIBs and may also contain references to other scheduling blocks, which provide further scheduling information. With introduction of a new channel for system information data, one can consider two major options: either let the legacy MIB to provide scheduling also for a new channel, or let a new channel contain its own “MIB”. Referring to the item above, if RAN2 decides to allow for different cycle lengths then the scheduling information will be most likely independent. However, even if both channels have exactly the same cycle lengths and are perfectly aligned, then it still might be beneficial to transmit scheduling information for the secondary channel over the secondary channel to save space in the legacy one.  If RAN2 decides to send scheduling information over a secondary channel, then it should be discussed further whether we have to introduce a new “MIB” or whether it is enough to adopt structure of existing scheduling block. 

· SIB content on the legacy and a new channel. As mentioned in the WI description, a new channel should not be mandatory which means that a network still should work if it deploys only the legacy BCH. From that point of view, it is evident that the legacy channel should be able to carry all SIBs, including any  defined in Rel-12 and later releases. As for the new channel, our view is that it  should be allowed to legacy SIBs as well as later SIBs.

· System information change notification. As the system information may change, the legacy system has a way to indicate that event to all UEs so that they read new data. With introduction of a new channel, there may be a situation when only the legacy channel system information changes, or it changes only on a new channel, or both. Thus, RAN2 should discuss whether we leave only the legacy system information change message that will wake up all UEs for all the system information channels, or there should be an optimization allowing to indicate a change only on a particular channel. As there are more and more UEs in field, it seems beneficial to have a possibility to wake up only those UEs, which have to re-read the secondary channel, without touching UEs on the legacy channel.

· SIB acquisition optimizations. Introduction of a new system information channel allows for optimizations to improve the robustness as well as speed of SIB acquisition. For instance, with the introduction of new SIB elements related to small cells, dynamic information might be broadcast in the future. In this scenario a new channel can be considered as a more efficient way of delivering frequently changed information potentially also aiming at minimizing negative impact to the UE battery performance. 

3
Conclusion

In this discussion paper we have presented a general comparison of workload for each WG in case we adopt a solution based on either CCPCH design or HS-PDSCH. Based on the preliminary analysis, CCPCH option requires less standardization efforts, especially in RAN1 and RAN4. In [2], we present more detailed, to some extent even RAN1 specific, considerations regarding the CCPCH solution and its comparison to HS-PDSCH.

In addition to comparison of CCPCH versus HS-PDSCH, we have also presented a set of higher layer aspects, which ideally should not depend on a choice of the underlying physical channel. In particular, RAN2 should discuss about aspects, such as timing of a new channel, scheduling hierarchy, SIB content on a new channel, system information change notifications, and SIB acquisition time.
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