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1
Introduction
Since the RAN2#59 meeting, an e-mail discussion was initiated about how to perform the BCCH updates. During this discussion, it was questioned whether the identity of the changed SIBs or SUs should be provided to the UE. This contribution presents our views on this topic.
2
Recap of the different options for the BCCH update

So far, three methods have been proposed on how to perform the updates:

Option 1: UE periodically re-reads system information (checking the value tag) in order to understand if the content of the BCCH has changed.

Option 2: At paging occasions, the UE monitors its P-RNTI. The corresponding paging message on DL-SCH includes all the necessary information 
Option 3: At paging occasions, the UE monitors a BCCH update specific RNTI (BU-RNTI). Whether additional DL-SCH allocation provides all the necessary information about the changes or special format of PDCCH is used to provide further details on change is FFS.

Our understanding is that the provision of the identification of the SIB/SU is applicable to the options 2 and 3 only, because with the option 1, the UE has to read each SIB to check if the value tag has changed or not.
3
Impacts on the UE of not identifying what has changed
We agree that as long as the change of the system information is infrequent (once a day) it is acceptable for the UE to re-read all SUs. However, we think that this method is not future-proof: if a SIB which changes more frequently is introduced in the future, the UE will have to read the other SIBs unnecessarily and there are impacts on the UE power consumption.
These impacts on the UE power consumption are linked to the number of unnecessary sub-frames during which the UE will have to be awake and we think that this number is the sum of:
· The number of segments used for the transmission of each SIB
· The number of sub-frames introduced by the method for the scheduling of the BCCH

Segments used for the transmission of the SIB: the number of segments depends on the bandwidth of the cell: the smaller the bandwidth is, the higher the number of segments is.

The document [1] presents the number of expected segments for each SU in a 1.25 MHz cell, and we use this information to compute the number of segments that the UE will have to receive unnecessarily when one SU has changed.
	SU
	Number of segments
	Number of segments received unnecessarily if the UE re-reads all SUs
(Total – number of segments)

	SU-2
	Between 5 and 11
	Between 17 and 39

	SU-3
	Between 5 and 11
	Between 17 and 39

	SU-4
	Between 5 and 11
	Between 17 and 39

	SU-5
	Between 7 and 17
	Between 15 and 33

	Total
	Between 22 and 50
	


This table shows that in low bandwidth cells, the number of segments which are received unnecessarily is not negligible. It should be noted that this overhead will be exacerbated in bad radio conditions because the UE might have to read a SIB more than once, in case one segment is not decoded successfully.
Scheduling method of the BCCH: According to the notes of the last RRC conference call, there are 2 proposals:
· The dynamic scheduling [2] 

· The semi-static scheduling [3]
Although the details of each method differ, both are based on a transmission window for each SU. The UE does not know when a SIB is transmitted, but it only knows the window when the SIB of a particular SU may be transmitted.

If the UE does not know which information has changed, whenever a single SIB is modified, the UE will have to be awake and to receive the PDCCH or the PDSCH of all sub-frames of each transmission window.

Although we agree that this total number of unnecessary sub-frames is negligible when the changes of the system information are infrequent, we believe that this approach jeopardizes the power consumption as soon as a SIB which changes more frequently is introduced.
3
How to identify what has changed

If a SIB which changes more frequently is introduced in the future, we agree that some alternative solutions can be found, such as the introduction of a special PDCCH format. However, we think that providing the UE with an identification of which system information has changed is the simplest solution and introduces a very small overhead.

To our understanding, the identity of either each SIB or each SU can be provided to the UE.
Since SIBs which have the same scheduling requirements are grouped into SUs, we believe that it is sufficient to indicate which SUs have changed. If the E-UTRAN needs to be able to notify the change of all SUs simultaneously, one bit per SU is required. If we assume that 4 or 5 SUs are expected to be used, then 5 bits only are needed.
We believe that the overhead of 5 bits is acceptable compared to the benefits provided by this solution.
4
Conclusion
In this contribution, we have analyzed what the impact on the UE power consumption is if the UE is not aware of which system information has changed. Although we agree that this impact is acceptable as long as the BCCH does not change frequently, we think that the power consumption of the UE will increase significantly as soon as a SIB which changes more frequently is introduced.
Therefore, we think that it would be beneficial for the UE to be notified of which SU has changed. Such identification requires a few bits only (one bit per SU) and we believe that the overhead of these few bits is acceptable compared to the future-proofness of this solution.

We would like RAN2 to discuss this issue and to agree that the identification of the SU which has changed needs to be notified to the UE.
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