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1. Introduction

In the 68bis meeting, several papers propose different schemes to notify the UE of the changes in system information broadcast.  Generally, they can be classified into 2 schemes:
Alt#1 Paging in special cell or 1 of the DL CCs [1, 2 and others]
Alt#2 Dedicated signalling [3, 4]

There were several questions raised in the meeting about Alt#1. We attempt to answer or clarify them in this contribution.
2. Discussion
2.1. How does the UE receive SI from deactivated DLCC [6]?
In the last RAN 2 meeting, it is agreed that UE receives neither PDCCH nor PDSCH from a deactivated DL CC.  We believe this agreement is just for C-RNTI and not for SI-RNTI.  Also the PBCH/MIB can still be received by the UE for deactivated DL CC. With this, there are 2 options (which do not require dedicated signalling): 

· UE reads the SIB 1 at the point when deactivated CC is activated to see whether the SIB 1 and SIB 2 have changed.  However, this will incur extra delay during CC activation.  
· UE will receive the PDSCH via PDCCH SI-RNTI for SIB1 and SIB 2 when it is indicated from a paging in the special cell that the SI of the deactivated CC has been changed previously.  
We prefer the second option as the UE will receive the SI change before any activation of the CC.  
There was a comment related to this question that it is possible to configure more CCs than the UE capability is able to activate (i.e. there are more deactivated CCs that the UE can handle).  We would have assumed that for the UE to activate a CC, some form of DL sync needs to be maintained for measurement and other things. Even if this is not the case, as long as it is within the UE capability of handling the number of CCs, we believe that the UE should still be able read the MIB and SIBs without gaps in our view.
2.2. Is it possible to have the UL CC configured while its paired DL CC is not configured (i.e. asymmetric UL/DL CC)?

We assume that whenever a CC is being configured, it means that both DL and UL configuration of the CC is setup.  Hence both DL and UL CC is considered configured, but may be activated or deactivated depends on traffic needs and RF condition. Thus, in this case, the solution is the same as in Section 2.1.  Again, even if this is not the case and the DL CC of a configured UL CC is not configured, we believe that the UE should still be able read the MIB and SIBs without gaps as long as it is within the UE capability of handling the number of CCs.
2.3. Prevention of waking up Rel-8/9 UEs for SI change related to CA capable UE
This has been answered in the last meeting and is written here for completeness. In our view (as mentioned by HTC in the last meeting), one way of preventing this is to have a new P-RNTI for CA-capable UEs. This will prevent the UE having to read the Paging message. One further enhancement on this is that CA-capable UEs can use the new P-RNTI for normal paging as well so that it does not need to monitor also the P-RNTI.  Alternatively, it is to go with [1] where system information change notification (e.g. CC index of which CC SI has changed) is added as non-critical extension Rel-10 IE to the Paging message which will not be read the legacy UEs. The advantage of this is that normal P-RNTI can be used. We prefer the previous as the legacy UE does not have to wake up and decode the Paging message at all and the change in the specs is quite straight forward to add a new P-RNTI for CA-capable UE. However, we are also ok if the alternative is taken.
2.4. Deactivated CC is not in coverage
Again, just for completeness, it had been mentioned by Panasonic in the last meeting that since the deactivated CC is not in coverage, the UE can simply delay reading the MIB/SIBs until the UE is back in coverage of the deactivated CC.  This can be left to UE implementation. There is no urgency to read them since the CC won’t be re-activated for user traffic until it is back in coverage.
2.5. Dedicated signalling scheme vs Paging scheme

2.5.1 Signalling load

There are 2 areas to further understand the implication:

· Number of RRC CONNECTED CA-capable UEs

· Signalling load in terms of message size and number of SI change
On the first bullet, it may be in the short term that there won’t be many CA-capable UEs in RRC CONNECTED and the paging mechanism may seem overkill.  However we believe that this will not be the case forever and the design needs to be future proof and cater for the same number of CA-capable UEs as the legacy UEs.  Another aspect related to this is that the PDCCH blocking will increase depending on the number of RRC CONNECTED UEs when dedicated signalling scheme is used and the number of PDCCHs being monitored is small.  On the other hand, for paging scheme, the PDCCH resources for paging will not increase with the number of RRC CONNECTED CA-capable UEs.  Hence the PDCCH usage is constant with the increase in the number of RRC CONNECTED CA-capable UEs.  Take a very rough estimate for the dedicated signalling case:

· With 6000 (dormant and active) RRC CONNECTED CA capable UEs per eNB  

· Average number of DL PDCCH resource is 8 per CC (assuming average 10MHz bandwidth per CC) all used for sending SI changes

	Average number of PDCCHs UE is monitoring
	Time (ms) 

	1
	750

	2
	375

	3
	250


In a highly loaded eNB, this above way of using the PDCCH may not be desirable. If this is spread across time like the paging PO of {0,4,5,9} (i.e. 4 sub-frames), 
	Average number of PDCCHs UE is monitoring
	Time (ms)

	1
	1875

	2
	937.5

	3
	625


In most of the cases, the average number of PDCCHs UE is monitoring may be low because the CC is in deactivated state when there is not enough user traffic to use them.  Furthermore, the aggregated CC may not have 10MHz bandwidth and thus the average number of DL PDCCH may be lower.  Both these factors will increase the delay in sending the changes to all the CA-capable UEs.
On the second bullet on the message size, there may be cases where the SI change may occur simultaneous across the CCs and this will increase the size of the RRC message to send. Take the worst case scenario that all the IEs in MIB, SIB1 and SIB2 change:

	
	No. of bits

	MIB
	24

	SIB 1
	163

	SIB 2
	253

	Total per CC
	440

	Total up to 5 CCs
	2200


Furthermore, other than the SI from MIB/SIB1/SIB2, there may be in the future more SIBs or IEs that need to be read by UE if extension carrier/carrier segment is adopted.  However, depending on the SI changes for every CC, the message size may vary between few bits to 2200 bits.  So we are not sure what can be concluded here as a comparison between the dedicated signalling and paging.  One thing for sure is that the paging scheme will not be influenced by this and there is no bandwidth overhead since the MIB and SIBs are always broadcast.   
2.5.2 How to indicate the SI change time

For the paging scheme, the time of change of SI is like Rel-8 which is at the BCCH modification boundary so all the changes between the eNB and the UE can be aligned.  However, for the dedicated signalling, it may require to synchronise the UEs to change at the same time as the eNB [7].  In our understanding, it is agreed in the past that we will not use activation time for LTE.  Hence we need to think of a way to solve this if we go with the dedicated signalling approach.
Based on the above, we still think that paging scheme is a viable approach that should be adopted.

Proposal: It is proposed that RAN 2 take into considerations the points raised in this document  when deciding which schemes to agree on for indicating SI change for RRC CONNECTED UEs.

3. Conclusion
It is requested that RAN 2 discuss the following proposal:

Proposal: It is proposed that RAN 2 take into considerations the points raised in this document when deciding which scheme to agree on for indicating SI change for RRC CONNECTED UEs.
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