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1.  Introduction
In RAN2 #61bis, a number of decisions were made regarding system information transmission [1]. Following the agreements, RAN2 agreed that structure of the SI sheduling information that is transmitted in SIB1 should be discussed by email, including the details of frame offsetting mechanism [2]. This paper summarises the email discussion on SI scheduling that took place on the RAN2 reflector between RAN2 #61bis and #62.
2. Current status
2.1  Current agreements on SI transmission model

The current agreements regarding SI transmission are summarised below (note that SI-M is out of scope of this paper):

· Regarding SI-1

· Always transmitted only on subframe #5 (including any retransmission);

· Transmission starts from radio frames where SFN mod 8 = 0, and retransmissions are made in following radio frames (details in which radio frames retransmissions are made are FFS);

· SI-1 (re)transmission can take place within a transmission window of other SI;

· Frequency domain scheduling and resource allocation is provided by PDCCH;

· Only SIB1 is carried by SI-1.

· Regarding SI-2, 3, …

· Both initial transmission and retransmissions are done within one time window;

· SI transmission windows do not overlap;
· The SI transmission window length is the same for all SIs;
· All SI transmission windows should fit within the shortest SI periodicity (following the discussion on [3]);

· Offsetting mechanism is needed (i.e. SFN mod T = X, details how X is determined and whether offsetting is always applied or optional are FFS);

· Frequency domain scheduling and resource allocation is provided by PDCCH;

· Mapping of SIB2-8 onto SI-2, 3, … is flexible;

· Only SIBs having the same periodicity can be mapped to the same SI;
· SIBs with same periodicity can be mapped to different SI messages.
2.2  Open issues

Open issues regarding SI transmission are listed below:

1. Radio frames in which SI-1 retransmissions are made;
2. Details of offsetting mechanism for SI-2, 3, …;

3. Definition of SI transmission window (when does it start and end);
4. Details (coding) of SI scheduling information to be included in SIB1.
The email discussion treated issues 2-4 above.
3. Discussion

3.1  Offsetting mechanism

Following the discussion on [2] that took place in RAN2 #61bis, RAN2 agreed that some offsetting mechanism is necessary when determining the radio frames in which SI-2, 3, … are scheduled (note that offsetting does not apply to SI-1). This is to minimise the impact of SI transmissions on the amount of PRBs for possible semi-persistent resource allocation, e.g., at 20 ms intervals for VoIP. This is especially important in small bandwidth cells.

Figure 1 shows for example several SI scheduling alternatives for SI-2, 3, …:

· Fig.1(a): SI-2, 3, … are scheduled at radio frames where SFN mod T = 0, where T is the periodicity per SI. This will likely cause large limitations on semi-persistent resource allocation.

· Fig.1(b): SI-2, 3, … are scheduled at radio frames where SFN mod T = X, where X is fixed in the specifications to T/2.

· Fig.1(c): SI-2, 3, … are scheduled at radio frames where SFN mod T = 0, but if multiple SIs are mapped to the same radio frame, the consecutive SI transmission windows start at certain intervals “Y”, which can be fixed in the specifications (e.g., to 20 ms) or can be configurable. Alternatively, this can be specified as SI-n (n = 2, 3, …) being scheduled at SFN mod T = (n – 2)*Y.
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(b) distributed scheduling using periodicity specific offset “X”
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(c) distributed scheduling using window gaps “Y”
Fig.1  SI scheduling alternatives.
Some possible alternatives are listed in Table 1. Alternatives 1, 2, 3 and 6 were identified in RAN2 #61bis. Alternatives 4 and 5 are based on the window gap scheme depicted in Fig.1(c). The issue is how flexibly configurable should the offset X be. It should be noted that reducing flexibility implies reduced optionalities, i.e., potentially reduced amount of test cases. One aspect that would help make the decision is to clarify the benefit of leaving the possibility to do concentrated transmission, i.e., to set SFN mod T = 0. It is thought that a potential benefit of the concentrated approach is UE battery saving, but this should be clarified.
Table 1  Offsetting mechanism alternatives.
	Alternatives
	Flexibility
	Overhead
	Remarks

	Alt.1: 1 bit per SI indicating X = T/2 or 0
	+
	-
	This allows to choose from “concentrated” and “distributed” transmission per SI. SIs of the same periodicity can still be mapped to the same radio frame.

	Alt.2: 1 bit for all SIs indicating X = T/2 or 0
	-
	+
	This allows to choose from “concentrated” and “distributed” transmission, but does not allow flexibility per SI. SIs of the same periodicity will still be mapped to the same radio frame.

	Alt.3: Always offset by X = T/2
	--
	++
	This does not allow “concentrated” transmission of SIs.

	Alt.4: SI-n (n = 2, 3, ...) at X = (n – 2)*Y, where Y is fixed
	--
	++
	This does not allow “concentrated” transmission of SIs.

	Alt.5: SI-n (n = 2, 3, …) at X = (n – 2)*Y, where Y is configurable
	-
	+
	This allows all SIs to be mapped to different radio frames.

	Alt.6: Explicitly indicate X per SI
	++
	--
	This encompasses all possible configurations, but incurs considerable overhead.

	Alt.7: No offsetting
	--
	++
	No offsetting is applied, i.e., SIs are always scheduled at SFN mod T = 0. (Note that this is against the current agreement.)

	Alt.8: SI-n (n = 2, 3, ...) at X = 8
	--
	++
	No offsetting is applied.


Comments:
· Ericsson: As already indicated by Ericsson during the meeting, offseting is not neccessarily needed since transmission window duration allows for oportunities for the scheduler to omit transmitting in certain radio frames in order to cater for semi-persistant resource allocation. This was one of the reasons why transmission window is intended to be longer than the actual number of transmissions needed for certain SI message.

On the other hand, we understand the motivation, in case of low bandwidth cells, to distribute transmissions in order to avoid creating long periods (many TTI's) in which it is impossible to schedule users but we would like to point out that hopefully we are not optimizing system for 1.4MHz use.

Thus, in the first figure a) describing concentrated scheduling, for the scenario where repetitions exist, it would only be realistic to show larger window size where certain subframes are "empty".

When it comes to different alternatives (maybe include alternative where there is not offseting at all), Alt.2 is less costly than Alt.1 where bit is added for each SI. This alternative is flexible and still allows for the operators with sufficient bandwidth to transmit all the information within only few subframes, applying short window which will inclur UE battery power consumption saving.
· LG: We prefer to have a simple offset rule which does not restrict the length of SI window. If two or more different SI messages have the same periodicity, an offset rule like SFN mod T = T/2 cannot prevent the occurrence of several SI messages in the same radio frame. The result is the shortened window length, which is not what we want. Among the alternatives, we prefer to a sort of Alt.4, 5. Another alternative from our side is to have a SI-n (n>=2) at X = (n-2)*SI transmission window length (radio frame level). Then consecutive SI windows would be identified by UEs.
· Motorola: As we have mentioned previously, the intention of having the windows was to give the eNB flexibility in the choice of sub-frames where the SI messages are sent. As discussed in the meeting, for time diversity purposes, the windows may need to be longer than the 3 ms assumed here. Thus, the scheduling is unlikely to look as concentrated as shown in Fig 1a. We think that in the narrow band case, the system can use longer window durations and increase the periodicities (of at least SIB2). So we do not think the scenario shown in Fig.1(a) is a reason for offsetting.

Looking at connected mode behaviour, when system information change is indicated, UE first reads SIB1 and then SIB2. If SIB2 is sent in SFN mod 16 = 0 then UE will miss the first cycle of SIB2 transmission because it is receiving SIB1, and has to wait 160 ms. So we think it makes sense to offset SIB2 so that SIB2 is always transmitted at SFN mod 16 = 8. This allows the UE to read SIB1 and then read the first tx of SIB2.

This argument does not carry over to the other SIBs; that is, no further offsetting is needed for the other SIBs. We think an offset of 8 should be used for all other SIBs.

So we suggest that a fixed (and same) offset is always applied to the SI carrying SIB2-SIB8. (this would be Alt 8?)

· Panasonic: Our preference is Alt.4. In our understanding, Alt.1, 2, 3 and 6 are based on offset approach and Alt.4 and 5 are based on window gap approach. Compared offset approach to window gap approach, both of them can support distribution of system information resource. Only one point which we see the difference is that handling of SIs which have same periodicity. If more than two SIs have the same periodicity in the case of e.g. Alt.2, these SIs would be transmitted consecutively. In case of window gap approach, SIs which have same periodicity also can be distributed. Therefore, the window gap approach (i.e. Alt.4 and Alt.5) seems better, if there could be several SIs with same periodicity. Compared Alt.4 to Alt.5, Alt.4 is preferred to Alt.5 because of less overhead.
· ZTE: In case of wide bandwidth Alt.4 is preferred because of its simplicity. But in case of lower bandwidth Alt.4 may not work well because if all the SI-x (other than SI-1) need be fitted in between two transmission of SI with shortest periodicity e.g. SI-2 either window size is squeezed or periodicity of all the SI-x is extended if window size can not be squeezed any more due to possible collision with e.g. semi-persistent resource or coverage concern (time diversity). However Offset approach distribute SI-x in time domain evenly. If all SI-x has different periodicity then only one SI-x is fitted in between SI-2. In case more than one SI-x have same periodicity they can also be laid out evenly in time domain. (Please refer to ZTE’s document R2-082255 to see the detail solution).
· Nokia: We have a same opinion as Panasonic – we were just wondering what happens if (n-2)*Y is larger than  periodicity used i.e. in the equation if (n-2)*Y is larger than T wouldn't there be a small problem.

· DoCoMo: We have the same view as Panasonic, i.e., Alt.4 preferred. Considering semi-persistent resource allocation for typical VoIP, the value of Y can be fixed to 20 ms in the specifications. If (n-2)*Y > Tmin (i.e., T of the SI having the shortest periodicity), this can be solved by sliding the colliding SI by another Y, hence being scheduled at (n-2)*Y + Y. Even with Alt.1/2/3/6/7/8, the window occasions need to be clearly specified in case multiple SIs are scheduled on the same radio frame. Even for such cases, Alt.4 (or 5) can be considered as the baseline solution.
Supporting companies:

· Alt.2:  Ericsson
· Alt.4:  LG, Panasonic, Nokia, DoCoMo
· Alt.5:  LG
· Alt.8:  Motorola
· Alt.1/3/6/7:  no support

Conclusion:

· It seems there is a slight preference towards Alt.4. Even with Alt.2 or 8, the window occasions must be clearly specified in case multiple SIs are mapped to the same radio frame. It would possibly end up in a similar solution as Alt.4 in those cases (with or without gaps in between SI transmission windows). As such, it seems Alt.4 can be considered as the baseline? In addition, combined with the discussion made on Q4 in 3.2, it seems the value of Y can be the same as the window length (i.e., no gaps between SI windows)?
3.2  Definition of SI transmission windows

The exact definition of when the SI transmission window starts/ ends is yet unclear. A number of aspects should be considered:
· Q1. Whether it is possible to transmit SI-2, 3, … on subframe #5 (on which SI-1 is transmitted)?
· Q2. Whether it is possible to transmit SI-2, 3, … on subframe #0 (on which SI-M is transmitted)?
· Q3. Whether a window should be defined as an absolute length in time or should only count the subframes in which SI-2, 3, … can be transmitted, i.e., should MBSFN subframes, UL subframes in TDD, and subframes #1 and #6 (i.e., special subframes) in TDD be excluded?
In addition, when multiple SIs are scheduled on the same radio frame, the following aspects should be considered:

· Q4. Is any gap necessary between consecutive windows, if multiple SIs appear on the same radio frame?
Regarding Q1, RAN1 has answered in an LS [4] that the UE can only decode one transport block for SI per TTI. In this respect, the answer to Q1 should be “no.” However, since SI-1 may not be transmitted in every subframe #5, any “vacant” subframe #5 might still be usable for SI-2, 3, … transmission. It is unclear whether similar observation also applies to Q2. However, considering certain TDD DL/UL formats, SI transmission on subframe #0 seems inevitable. As such it seems that the answer to Q2 should be “yes.”
Regarding Q3, whether MBSFN/ TDD subframes can be excluded from the window or not depends on whether the relevant information (MBSFN and TDD subframe configuration) are included in SIB1 or not. The answer to this depends on the RAN1/4 reply on the LS [5]. If the relevant information are included in SIB2 or 3, the window needs to be configured as an absolute length (i.e., there is no way for the UE to determine this in advance). However, this might be undesirable in respect that the amount of “eligible” subframes might vary depending on the amount of MBSFN/ TDD subframes within the window.
The answer to Q4 seems to depend on other aspects e.g., outcome of Q1-3 and discussion on 3.1.
Q1. Whether it is possible to transmit SI-2, 3, … on subframe #5 (on which SI-1 is transmitted)?
Comments:

· Ericsson: We believe that there is no need to introduce contstraints for possibility to transmit other SI's than SI-1 in subframe#5. As long as UE firstly decodes SI-1 from which it recieves scheduling information about other SI's and can proceed to reception of those, there is no need for the UE to decode two TB's at the same time. This only requires some way for the UE to distinguish SI-1 transmissions in order to know when SI-1 is not trasnmitted anymore.
· LG: Support Ericsson’s opinion (no restriction). Even if a SIB-n (n >= 2) has 80ms periodicity, it should be contained in SI-2 or 3… rather than SI-1, since SI-1 size needs to be kept low. That’s why 36.331 says SI-1 along with SI-M is special type of system information message.
· Motorola: Our understanding – based on the agreement that an SI message cannot contain SIBs of different periodicities, and the agreement that UE needs to receive at most one BCCH TB in a subframe – is that SIB1 and SIBx (x>2) cannot be sent in the same subframe. Furthermore, we think it is better to have a fixed transmission schedule for SI-1 and avoid ambiguity about whether a particular SI transmission in subframe #5 is SI-1 or SI-x. That is, our preference is for having a fixed rule such as ‘SI-1 is transmitted in subframe #5 of every even frame’, or ‘SI-1 is transmitted in the first 4 frames of the 80 ms period’. We prefer this because of its simplicity.
· Panasonic: The answer to Q1 is ‘yes’. The reason is that typically 4 SI-1 transmission will be enough so that SI-1 may be transmitted in limited subframe #5 (e.g., in every even SFN number of radio frame). Therefore, subframe #5 in the radio frame which is not used for SI-1 transmission can be used to transmit SI-n other than SI-1.
· ZTE: Regarding Q1 we have similar view with Motorola, i.e., the scheduling of SI-1 is fixed and only the subframe #5 where SI-1 is not scheduled can be used for other SI. Thus no more bit is needed in PDCCH format 1c.
· Nokia: We are not sure if this is really necessary – In which scenario this is required?
· DoCoMo: We share the same view as Panasonic. SI-1 transmissions can be fixed in the specifications e.g., to subframe #5 of every even SFN radio frame. Then, for the remaining subframe #5’s, they can be used to transmit other SIs.
Conclusion:

· It seems that companies are leaning towards having fixed transmission timings for SI-1 (e.g., subframe #5 of every even SFN radio frame), and allow the use of subframe #5 for the remaining radio frames. In any case, it should be possible for the UE to clearly distinguish whether SI-1 is being transmitted on subframe #5, or some other SI.
Q2. Whether it is possible to transmit SI-2, 3, … on subframe #0 (on which SI-M is transmitted)?
Comments:

· Ericsson: For subframe #0 we don’t see any limitations why SI messages should not be transmitted especially since it is indicated in the LS [4] that this is feasible.
· LG: Prefer to have no restriction.
· Motorola: MIB on subframe #0 does not use PDCCH. Also UE receives MIB, SIB1 and then SIB2-8. So there is no need to disallow transmission of SI-2… in subframe #0. So answer to Q2 is ‘yes’.
· Panasonic: The answer is ‘yes’ because MIB transmission on P-BCH is independent.
· ZTE: The answer is yes.
· Nokia: We don’t see need to limit this.
· DoCoMo: Yes.
Conclusion:

· Transmission of SI-2, 3, … on subframe #0 should be allowed.
Q3. Whether a window should be defined as an absolute length in time or should only count the subframes in which SI-2, 3, … can be transmitted, i.e., should MBSFN subframes, UL subframes in TDD, and subframes #1 and #6 (i.e., special subframes) in TDD be excluded?
Comments:

· Ericsson: The answer to this question will also depend on RAN1/RAN4 response on where parameters UL/DL allocations and MBSFN subframe allocation will be broadcasted R2-081987.
· LG: If the transmission window size is set to be too short, the reliability of reception of system information would degrade due to the lack of time diversity for the HARQ retransmissions of the SI-n. If UE fails to decode SI-n in a given transmission window, it needs to wait for several hundred or even thousands TTI to reach the next transmission windows. This needs to be avoided.
The main benefit of short window length like power consumption saving would be negligible in that system information reception is not frequent event. We need to keep in mind that low bandwidth system relies only on the time diversity. Even for large bandwidth system, shorter SI window could restrict the cell coverage. Thus we think the length of SI window is not the target we try to optimize but the requirement we need to guarantee for the SI reception performance of cell coverage.

We prefer to have one or two radio frame length for SI window length. FFS whether it is fixed or configurable.
· Motorola: Absolute time is preferable for simplicity.
· Panasonic: We agree that this depends on the RAN1/4 response on where parameters UL/DL allocation and MBSFN subframe allocation will be broadcasted.
· ZTE: We prefer absolute time slightly because it sounds more like a model issue.
· Nokia: For simplicity absolute window would probably be easiest, but we are open to omit counting non-DL unicast subframes.
· DoCoMo: Absolute time is preferable for simplicity.
Conclusion:

· It seems there is a preference towards having an absolute time length specified for the SI transmission window.
Q4. Is any gap necessary between consecutive windows, if multiple SIs appear on the same radio frame?
Comments:

· Ericsson: With sufficient window duration, we believe gap is not needed thus one window starts at the end of previous (unless offset).
· LG: We prefer to have a SI transmission window which is sufficiently long and has the unit of radio frame. Then we see no benefit of such gap concept.
· Motorola: We do not see a need for the gaps.
· ZTE: We think it is related to the detailed scheduling solution because the granularity of offset parameter X in this document e.g. Alt.5 or 6 could also be 1 ms.
· Nokia: If very short reception windows are used then maybe gaps are required to distribute SIs a bit. But on the other hand offsetting mechanism could help also.
· DoCoMo: No gaps are necessary in between SI windows. The window length should be equal to the value of Y in section 3.1. That is, the window length should be hard coded to 20 ms in the specifications.

Conclusion:

· It seems there is a preference towards having no gaps in between SI transmission windows.
3.3  SI scheduling information

Having clarified the issues in 3.1 and 3.2, structure of the SI scheduling information to be included in SIB1 should be clarified. Although exactly what information should be included depends on the outcome of the issues in 3.1 and 3.2, some basic structure can be developed already. There seems to be at least two main alternatives:
· Alternative 1

With this alternative, the scheduling information is structured as a list of SIs being transmitted. The first entry in the list corresponds to SI-2, the second entry to SI-3, and so on. Since SIs are just containers and do not convey particular meaning, the SI-MessageType does not have to be indicated as in [6]. Each entry of SI indicates the periodicity and the SIBs transmitted therewith. The SIB mapping information can either be a list of SIBs being included or a bitmap. An example ASN.1 coding is shown below.


si-WindowLength





ENUMERATED {1, 2, 5, 10},



-- value range FFS


-- This is the SI transmission window length common for all SIs other than SI-1.

schedulingInformation



SEQUENCE (SIZE (1..maxSI-Messages)) OF SEQUENCE {



si-Periodicity





ENUMERATED {













ms80, ms160, ms320, ms640},

-- value range FFS


sib-MappingInfo





SEQUENCE {}









-- FFS



-- This can be a list of SIBs or a bitmap.

},

-- FFS if other information are needed, e.g., SI window gap, SI offset.

· Alternative 2

With this alternative, the scheduling information is structured as a list of SIBs being transmitted. The periodicity can be indicated per SIB, which implicitly indicates how SIBs are grouped into different SIs. That is, the SIBs having the same periodicity are transmitted in the same SI. If multiple SIBs of the same periodicity cannot fit into a single SI, an extra 1 bit (or more) can be introduced to indicate which of the two (or more) SIs of the same periodicity the SIB is included in. An example ASN.1 coding is shown below. In the below example, SIBs being transmitted are explicitly listed. Alternatively, all SIBs in LTE can be listed, with an optional attribute per SIB to indicate which SIBs are present.


si-WindowLength





ENUMERATED {1, 2, 5, 10},



-- value range FFS


-- This is the SI transmission window length common for all SIs other than SI-1.

schedulingInformation



SEQUENCE (SIZE (1..maxSIB)) OF SEQUENCE {



sib-Type






INTEGER (2..8),





-- value range FFS


sib-Periodicity





ENUMERATED {













ms80, ms160, ms320, ms640},

-- value range FFS


sib-Mapping






INTEGER







-- value range FFS




-- This indicates which SI of the same periodicity the SIB is included in.

},

-- FFS if other information are needed, e.g., SI window gap, SI offset.
An aspect that should be considered is how future extensions can be handled. From past experience, it is highly probable that new SIBs are introduced in later releases. It is desirable that such extensions are “cleanly” introduced into the scheduling information ASN.1.
Another aspect that should be considered is how ETWS will be supported in LTE. There has been proposals to map ETWS information onto BCCH, meaning new SIBs to be introduced for ETWS information. As ETWS messages can be large in size, e.g., 82 oct times 15 pages = 9,840 bits considering CBS, how these information are mapped onto SIBs would possibly impact the efficient coding.
Comments:

· Ericsson: Regarding scheduling information in addition to adding window length, we already have certain structure of ASN.1 in the specification. What this really comes down to is the number of bits we can save. Assuming that we currently have 8 SIB's and that we should leave some spares, we may need 4 bits to indicate each SIB. As for SI messages, it is maybe enough to use 3 bits leaving us with the possibility to map 8 SI messages. As for periodicities, 160, 320, 640, 1280 will require two bits. Ericsson would settle for 3 bits, allowing to add periodicities >1.28 seconds. After short excercize with numbers above, what can be achieved with structure (where MessageType indicates SI):


schedulinInformation



SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {



si-MessageType





SEQUENCE {},








-- FFS


si-Periodicity





ENUMERATED {













ms80, ms160, ms320, ms640},

-- value range FFS


sib-MappingInfo





SEQUENCE {}









-- FFS

},

taken from the latest version of our spec (assuming SI-2: SIB2 and SIB3, SI-3: SIB4 and SIB5, SI-4: SIB6 and SIB7, SI-5: SIB8), we get around 52 bits.
· LG: Considering that the number of SI messages is generally less than the number of SIBs, we identify some redundancy in SIB based approach (Alt.2). A slight optimization is such that sib-Periodicity is removed in schedulingInformation loop. Then periodicities of SI-n’s are given out of the loop. Even though this could save several bits, this structure has inherent redundancy: for each SIB mapping info, SIB type and corresponding SI type should be written. In case of SI-based structure, SI type can be omitted for each SI mapping info.

So we prefer to have a SI based structure.

· Nokia: In already presented alternatives scheduling information is given separately for each SIB (periodicity + to which SI-message it belongs) or for each SI-message is given periodicity and which SIBs belong to that SI-message. We were wondering would a another good possibility be to give scheduling information once per each periodicity, i.e., 4 times with current agreements (80, 160, 320, 640 ms). For each periodicity one gives which SIBs are sent with that periodicity and how many SI-messages are used to convey those SIBs in order to let UE know how many scheduling windows are present, e.g. something like this:

schedulingInformation



SEQUENCE (SIZE (1..maxPeriodicities)) OF SEQUENCE {


periodictySchedulingInfo SEQUENCE {




sib-TypeBitMap





BITSTRING(7), -- first bit SIB2, seoond bit SIB3 etc



number-OfSIsForThisPeriodicity

INTEGER(1..4(8?)), -- indicates how many SIs per each periodicty


}, OPTIONAL 











-- Cond OP 

},
This kind of approach would be especially usefull if only one or two periodicities are used in the cell. We think that this kind of scenario could be quite common, i.e. high periodicity for SIB2&3 and lower periodicity for other SIBs.
We think that it might be quite difficult to distinguish between different alternatives unless we know which kind of scenarios are common – When that is found then maybe it turns out that one of alternatives gives less overhead.
Conclusion:

· It seems premature to finalise the ASN.1 structure.
4. Summary
Open issues regarding system information scheduling were discussed. The conclusions on each issue is summarised below.
· Regarding the details of the offsetting mechanism for SI-2, 3, …:
It seems there is a slight preference towards Alt.4. Even with Alt.2 or 8, the window occasions must be clearly specified in case multiple SIs are mapped to the same radio frame. It would possibly end up in a similar solution as Alt.4 in those cases (with or without gaps in between SI transmission windows). As such, it seems Alt.4 can be considered as the baseline? In addition, combined with the discussion made on Q4 in 3.2, it seems the value of Y can be the same as the window length (i.e., no gaps between SI windows)?
· Regarding definition of SI transmission window (when does it start and end):

Q1. Whether it is possible to transmit SI-2, 3, … on subframe #5 (on which SI-1 is transmitted)?

It seems that companies are leaning towards having fixed transmission timings for SI-1 (e.g., subframe #5 of every even SFN radio frame), and allow the use of subframe #5 for the remaining radio frames. In any case, it should be possible for the UE to clearly distinguish whether SI-1 is being transmitted on subframe #5, or some other SI.

Q2. Whether it is possible to transmit SI-2, 3, … on subframe #0 (on which SI-M is transmitted)?

Transmission of SI-2, 3, … on subframe #0 should be allowed.

Q3. Whether a window should be defined as an absolute length in time or should only count the subframes in which SI-2, 3, … can be transmitted, i.e., should MBSFN subframes, UL subframes in TDD, and subframes #1 and #6 (i.e., special subframes) in TDD be excluded?

It seems there is a preference towards having an absolute time length specified for the SI transmission window.

Q4. Is any gap necessary between consecutive windows, if multiple SIs appear on the same radio frame?
It seems there is a preference towards having no gaps in between SI transmission windows.

· Regarding details (coding) of the SI scheduling information to be included in SIB1
It seems premature to finalise the ASN.1 structure.

5. Proposals
Considering the summary of the email discussion, the rapporteur proposes to agree on the followings:

Proposal 1:
SI-n (n > 1) should be scheduled for transmission at radio frames SFN mod T = (n-2)*Y.

Proposal 2:
The value of Y is the same as the SI transmission window length, i.e., no gap in between consecutive SI transmission windows.

Proposal 3:
The transmission timings of SI-1 should be fixed in the specifications to subframe #5 of every even radio frame.

Proposal 4:
For subframe #5 of odd radio frames, transmission of SI-n (n>1) should be allowed.

Proposal 5:
There is no other means (e.g., an indication in PDCCH) necessary to distinguish whether SI-1 or SI-n (n>1) is transmitted on subframe #5. This is implicitly decided from the SFN (even or odd).

Proposal 6:
Transmission of SI-n (n>1) should be allowed on subframe #0.

Proposal 7:
The SI transmission window should be defined as the absolute length in time (i.e., no omitting of MBSFN subframes, UL subframes and special subframes in TDD).
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